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IN THE 8EN.lTE1 May 18, 1868. 

Ecaoke1l, That thcrn be priute<l two thous:m1l extra copies of tlte Report of the Su11erintem1ent of the lJnitetl State>1 

Coast Survey for 1867, of which one thousantl co1>ies shall he for the l1Be of the Senate, aml one thousand copiei. shall b<' 
for distribnt\<in l1y thE- Superintendent of tho Const Snn·cy. 

Ix THE HorsE 01- llEPTIESK~>TATIYES, June 5, 1866. 

Rea()lved, That there be printed twenty-fixe lmndred extra copies of the Report Qf tlie Supedntewleut of the r11ik1l 

St;i.te& Coast Survey-one thousand for the Superintendent and fifteen lmuclretl for the use of the House. 



 

401'II CONGRESS,} 
2d Session. 

HOUSE OF HEPRESENTATlYES. 

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

LETTER 

FIW~1 TIU: 

jEx. Doc. 
t No. !!7<l. 

SECRET ARY OI~ TI-IE TREASURY·, 
TJ:,\Xf-.::'\1ITTI.:'.;<; 

THE COAST SURVEY llEPOHT FOR THE YEA!{ 1867. 

MAY 6, 186e.-Laid on the table ancl ortlcrcd to be printed. 

TREASl'RY DEPART:.:\n;NT, J.fay I, 186i5. 
SIR: I have the honor to transmit for tlie information of tlle House of RepresentatiYes, a report 

made to this tlepartmeut by Professor Benjamin Peirce, Saperiuteudent of the Coast SurYe,y, stating 
the operations and vrogTess in the survey of the coast during· tht> ;\'Car ending XoYember 1, 1Sfi7. 

I lmve the honor t-0 be, Yery regpectfull;\·, 

Hou. SCHUYLEH COLFAX, 

Speal;er of the H011se of Representatives. 

11. l\lcl' U LLOCH, 
Secretary of tlte Trcasur,if. 
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REPORT. 

CA111IlRIDGE, l\IAss., December 28. 18G7. 

SIR: As requimd h,v law, and the regu1ations of tliP TreaR1u;-.- Department, I ha•·e tlie lionor 
to submit my report on the progress of the eoaRt smTey of tlw Cnited StateR during the RUl'H\Ying 
year, from November 1, ]8uG, to .Soyemher 1, 18(>7. 

PART I. 

On tl1e 2Gth of February, 1867, I receiYed the commission of SnperintPrnlent of the Coast 
Survey. This important seryice originatt;d with Ha8sler; but it, re('eiYed its efficient orgauiz;atio11 
from l~acl1e. The deep ren~rf'nce of tlw latter Superintemlent for his predecesRor was the m1tural 
result of his noble and magnanimous character. l{eciproea11y to presen·e his memor.r fresh and 
iufluentfal as long as the survey may continue is· ~m uct of justice which will lw glacll~- rf'ndered. 
It is only necessary couscientiousl,Y and faithfull;y to follow in his footsteps, imitate his example, 
and cfovelOil his plans in the administration of the smTl\\'- To descrihe \Ylrnt tl1e SuperiuteJl(lent 
should du is simply to tPll what Badie. actually performed. The dutie-s of the Superintendent are 
thus defined : 

1. "The primary triangulation designated in the directicms* on that snltjeeJ:, and the astro11omical 
and other ollservations connected therewith, will be conducted hy the priucipal of tlie survey, who, 
as sucl1, will sn1leri11tentl the work in general, and he responsible for its correctness and fidelity." 

Impressed with the importance of this leading portion of the tield-\"''ork, I was anxious to take 
the field in accordance with the directions, but the melancholy illness of my predecessor had inter
fered with the proper lffO\isions for its execution, While, on the one hand, there was no recognition 
of it in the detailed estimates, and there had not been the sufficient preliminary reconnaissance, 
there was, on the o~!rnr hand, the necessity for quite a new outfit for the part;r, because the material 
had been otherwise usefully employed. The smallness of the appropTiation would not hear this 
additional expense, and the \Vork was reluctantly postponed to another year, when these obstacles 
may be removed. 

2. "Ile will inspect from time to time, personally, the operations of all parties and persons 
employed on the surw1y, aud will report to the department any neglect or irregular performance of 
dut,y that may fall under his observation." 

- The woTk must not be suffered to degeneratA: from its high standard, nor from its present econ
omy. By personal inspection, by unceasing criticism, by temperate and seasonable censm·e, by 
judicious and generous praise, and by cautious pwmotion for merit, the 11resence of the head must 
be everywhere reoognized as a dread to the faithless, and as an inspiration to the faithful perform
ance of duty. Accordingly, I took the first opportunity to visit the parties in the field, as will later 

'be stated in regard to Section I. I was well satisfied with the i·esults of' the examination, aud shaH 
strive to extend the inspection to the parfies working in the winter season at tliesouthern sedions. 

3. "He will furnish the necessary formulre and methods to the assistants having calculations 
to make, and will gi.ve all instructions relating to t,he scientific parts of the work.'' 

The ease with which the survey has kept paoo witl1 tbe progress of art and scien_ce, contributing 
more than its full share, so that its many processes arc re~arded as the unsurpassed models of their 
kind, has mostly arisen from the sympathy of my predecessor for all that was uew, and his acute 

*Adopted April 15, 1844. 
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discriminntion, whicl1 retained the impronmrnnt and r~jected the fallacy. The losR of his strong 
and co111prelH'n1tiYe jHdg111e11t must J1prn~efortl1 he supplied by concenna.ting upon the RILrVP,Y the 
wisdom of the bt~st sdeu<·e of the country. The country is aliYe with keen, original thought, -which 
is reaping: hm·yc;;t:;, buildiug machines, r;ailing r;hips, exploring the earth, aml observing the stars; 
which sum•r;;; the fetters of uo 1m~jndice, nor tht:> darkness of any mystery; which is opening to 
the people the doori.: of the uuivN·sit;v and of the academy. "\Yheneyer iuqniry may approach the 
sm'YP,Y it sl11111lcl always he welcome, from whatever dirnet.ion it may come, whet.her iu tlll' fonn 11f 
11cw 1·n1g:gcstiu11, or of Rinccrc and rigid criticism. 

Some of t11e most abstrmw problenrn of the survey, as the figure of the earth, the theory of the 
tides, the difll,renee of lonp;itnde bet,Yeen Europe and Arneriea, and the. pl1;rsical cllanges in tile 
hottoms of the harbors a11d aloug the coast, lllnst be prepared for immediate discm;sion aud final 
r;olutiou. Steps hiffe alread,y been taken in this direction, of which the rlet ailed account will be 
giveu in the proper place and time. It is mmeover desirable that the subject of the probable enor 
of ohscrYations be reconsidered, and that new terms be introduced which Hhall be more appropriate 
and less likc'1.Y to mislead. 

It may be ·well in this place to refer to new forms of observation which it. is proposed to adopt. 
The telegraphi0 dete1·minatio11s ·will simply invoke the comparison of clocks, without insisting upon 
the s,vstem of star signals. 

Assistant DaYidson has d(WisPd a new form of tile portable astronomical transit instrument, 
equally ailapted to observation;;; of tinw in the usual way, aml to those of latHude b,y the method 
of e<1ual altitudes of stars north ;1ml sont.11 of the zenith, wl1ich higl1l,y commends itself for deter
minations of geograpl!ieal po:sitimi;..;. 

The ai.:sistant in charge of the office has developed a ;;;:rntem for tlie measurement of the rail
road8 iu co1mection with the survPy, b~- wl1ich ib; distant determinatious will be firmly hound 
t<ig*'ther. As soou as por;i.;ible the execution of this work will be commenced under l!is immediate 
Hnperdsion. 

4. "Ile will prepare the assignment of duties of the person;;; aml parties employed, an!l submit. 
the same to the Sccre1'nry of the Treasury for his approbation." 

This portion of the work ii;; e..ipecially onerous, because every six months all the field-parties must 
pass from the north to the south, and-the reverse. It requil'es for its judicious execution full con
sultation with tlie assistant in charge, t.he hydrographic inspector, the disbursing agent, and all the 
otticens employed. in the field. l'lans for future topographical operations, to he prepared by the prin
cipal assistant in topography from personal reconuaissance, will greatly facilitate this assignment 
of duties. 

5. "He will SUJ><-•rvise the publication of the results of the work, and han+-the general super
intendmwe of the oflice tn \Vashiugton." 

The Superintf.'mlent is greatly relieved of the care of the office by the assistant in charge, to 
whom its immediate custody is a;;;signed; and the ability aml fidelity with whicl1 this fluty is per
formed by Assistant Hilgard canuot be too highly commended. To enable the officers of the survey to 
communicate "itll equal case with the office or wiU1 the Superintendent, wherever he may be, the 
franking privilege is extended to both thef<e officers, for "all letters arn! documents in relation to 
their public duties." 

(;, "As soon as may he, lie will make known any results of the survey which ma;r be useful to 
the public, such as reefs, rocks, or other dangers on .the coast, new channels leading into harbors, &c.!' 

The notices given under this direction will be referred to in thell: proper sections. 
7. "He will report the progress and state of the work to the Treasury Department in the month 

of November of each year, with the view of the same being laid before the President and Congress." 
By the act of l\farch .3, 1853, it is directed that "the annual Coast Survey Heport shall be sub

mitted to Congress during the month of December in each year," but by the adjournment of Con-
gress in that mouth its reception is necessarily postponed. · 

8. "To enable him to make such re110rt, and at all times when he thinks proper, be will call 
upon any of the a.;;1sistants for such information as he may desire~" 

The reports of each campaign are regularly submitted by the various assistants, and their 
punctuality during the present year deserves commendation. Ma~y of the reports 31-e highly 
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mteresting for the statistical information which they contain. Several of them, special in chara<"ter, 
are given in the appendix to this report. 

!J. "The primary, main, aiHl l'lecoudar~- triangulations, and tlu» topograph,v arnl h,nlrogTaphy, 
"rill be extemled north mul south by the Bnperintcndent and as;;istants, accm·ding to directions to 
be given from time to time on the sn~ject." 

Tllis immediate reference of all tlrn work in the field to tlw Superi11tc>ndPnt is essential to the 
preserYation ofitR unity. The directions to the as>iistaut:-; arc' g:iYPll nt tli(" lwginui11g- of ead1 cam
paign, upon consult:ttion with the chiefs of parties, tlrn :u;sistant iu chnrge, mHl tl1e h;-,-(lrographie 
inspector. 

10. "Requil-1itions for the necessary instrume11ts, equipagf'R, a11d all other ontfiti'i. will 111' 1Hade 
by the chiefo of parties upon the Superintendent for hi8 approbatio11." 

The rig-id economy for which the survey ha:-; been di;;ting-ui:,;hetl depend:> upon tht· careful 
observance of thh; direction. It requires constant reference to the disbursing ageut. For mall,\' 

,>·ears this duty has lleen performed by )fr. Samuel Hein, who knows how to combine tlw lltrietP;;t 
regard for the interests of the govm·nmm1t. with a kitulnm;s which all members of tlw Sllr\·p~~ 
a.pprccia te. 

I do not fear that I shall be accn.'le.d of timidity if I c0nfoss that I shrink before this Yariety 
of difficult duty, especially when I consider tlw. magnitude of the enmmer<'ial and seicntitic interests 
intrn,.,;ted to me, and perceive that my mistakes may seriomily injtire so many ahle: fi{·<~ornpli::<lted, 
and intellel~t.1ml otfic:ers. But I ha\·e hefo~e-me the inspiration aud example of my friend Badie. 
It is his organization. I Juvrn only to administer as he showed the wa.,r. If I mrn suc(~et•d in pre
serving his administration, and science do not snfter in my ha1ids, I shall have accomplished my 
task. 

PROGHESS OF TIIE SUHYEY. 

The progress during the year is stated in detail in Part II of this report, :~11d iu .Appendix No. 
1 the parties are named in the geogra.phieal order of their dhitrilJntiou. 

Sketch :Xo. 24 sllows in a general wa,>· the nggregate advance which l1as'"been made in the sev
eral branches of fielcl-work. 

In accord:tnce with custom, I here recite merely the loealitit>s in which progrp,,;s has lwen matle 
in the cotlrSC of the pa.st year, either in triangulation, topogTaph,Y, 01· h,ydrograpl1y, making spl:'dal 
mention only of the less usual operations. These are 011 the eoast of ]\Jaine, the St. Croix Hiver, 
Winter Harbor, Penobscot Bay and PenobHcot l{ivcr near Hampden, .l\Iedomak Hiver, the naviga
ble pa,.,;sages between the Sheepscot and Kennebec rivers, (the last-named rin'r in the vicinity of 
Hallowell,) tlie shores of Quol10g Ba;r, Portland Harbor, and the approaches to CaRco Bay and 
Saco HiYer; on the coast of :Xew Hampshire, alJO'\e Portsmouth; on the coast of 1\:lassachusetts, the 
Merrimac River, Boston Harbor; longitude determiuations hetween Cambridge, Albany, and the 
Naval Observatory at 1-Vashington City; latitude de.terminationH at Manomet and Nantucket; mag
netic observations at these stations and at Hartford, Oonneet.icut; general progress at Duxbury 
Harbor and near West Sandwich, and a special survey at Pr0Yincetmn1 Harhor; on the coast of 
Rhode Island, surveys in the vicinity of Providence and Fall Hiver, and in the western part of 
Nal'rnganset Bay; in New York Harbor, a special survey of the battery; on tile coast of New 
Jersey, general progrnss at Saudy Hook, near J,oug Branch, near Shark Rt\er, at Barnf'gat 
Entrance, and at Little Egg Ilarhor; in Delaware Bay at two localities; in the Chesapeake Bay, at 
the mouth of the Susquehanna, and at Patapsco Entrance; in the Potomac Hiver at two localities; 
on the coast·of Virginia below Cape Henry; in North Carolina, on Neuse Hiver; in Pamlico Sound 
and on the shores of Bogue Sound; in South Carolina, on tht' islands and estuaries adjacent to St. 
Helena Sound; on the coast of Georgia, the water communication between 'Vassaw Sound and 
Savannah River, and St. Catl1arine's Sound, including its approaches; ou the coast of Florida, 
below St. Augustine, at the north end of Key Biscayne Bay, across the channe.l between Kt\'' '\Yt,st 
and Havana, in Charlotte IIarbor in the vicinity of Cape St. Blas and east and west of Pe1·dido 
Entrance; in the seve1·al passes of the Mississippi Delta; and on the <,-oast of Texas, at Galveston 
Entrance, in West Bay, on the shores of Corpus Christi Bay and on the shores of tneLaguna Madre. 



 

REPORT OF THE SUPERINTENDENT OF 

On tlie Pacific coast of the United States the operations of the smvey ha Ye been in progress near 
Sauta .Barliara; at Point Hal; aJHl nt three localities near Sau Francisco Bay, in Ualifornia; at 
Tillamook :Entrance, iu Orego11; and at Puget Sound, in "\Vashingtm:i Territory. 

A party, fnll,Y eq11ippt>1l for reconnaissance surveys, has been engaged un t11e shores of Alaska 
Territory, aml the results of their olJserYations in regard to the maritime and other resources of the 
newly ceded territory may he expected in the course of the preRent month. 

In twelve of the localities recited, the work done, thougl1 directly available for the main ends 
of th<' sun·ey of the coa;;t, was undertaken at the req t1est of the Engineer Department, the results, 
at tlie time, heing specially 11ee1le1] i11 the operations of that branch of the public seTYice. 

Jlrogress in the uflke in the several divisions of computiug, drawing, engntving, and other 
a<ljnnct branches of the sen-ice bas kept up with the field-work. 

EST I::\IAT ES FOR THE FISCAL YEAR 18G8-'69. 

Ea~'ly in :N oyern ber the fi:Jllowing estimates for tile work of the survey during the next fiscal 
yPar wen~ tram;mitt.ecl to tlrn dcrmrtrnent: 

The increase in the sums estimated for continuing the surYey iu the several sections does not 
arise from au.r augwentatiou of the scale of the work. No uew center of operations is proposed, 
nor an increase in the nnmbel' and outfit of the parties. It it> proposed merely to keep the parties 
i11 tlw fiPld duriug the entire working season, as had al'11o,n.; been done \J;y the former Superintend
ent, all(l Ihm; to JH·esflne I.he e1'.m10my wl1it'h llas marked the previo1rn direction of the Coast Survey. 
Durfog the 'rnr mmi:y of the iiart1~ were with the armies and squa•lrons. At that period, therefore, 
the effeet of the increased cost of labor aud supplies was but partially felt. Now, even with larger 
appl'Opriations, it operates a.s an ernlrnrrassmeut in eYery quarter of the coast to which the parties 
may be assigued. It is \Yell known that the energy of our people is constantly seeking for every 
point aml all the channeh.; along the coast susceptible of development. Thus has arisen the prnsent 
scale of the work, in strict obedience to public demand. Tbe 11m11her of p:Lrties has been aqjusted 
with rcfrrc11cc to stea~y progress from the seyeral 1nlrking centers, and the estimates are intended 
merel;1; to couform to the circumsttmc('S now incident to the continuance of the various branches of 
the serYice. vVllen work has been commenced in aUj' quarter it cannot be abay.doned without 
heavy lo;;s until the topography and h,ydrography are completed. The withdra,val of a party from 
the fiel<l hefOI"e its sea:,;on's work is finh.;l1ed is a11 m1fortu11ate sacrifice of means and a waste of 
outfit whieh 8honlcl not he incurred. Hence, it is respectfully submitted, as the wi8e and economi
cal polic;\·, to increase the appropriation to that least amount which will enable the parties to keep 
the :field as long as the sea8on fayors the pragress of their operations. This is 110 more than has 
hitherto lJeen asked and produed for, and is the least appropriation which will enable the survey 
to preserve its justly acquieed reputation for the strictest economy in its administration. 

ESTIMATES IN DETAIL. 

:For general ex11enses of all the sections, namely: rent, fnel, materials for drawing, 
engr:i.dng-, a111l printing, and for transportation of instruments, maps, and charts; for 
miscellaneous office expen;;es, and for the purchase of uew instruments, books, maps, 
and charts ... _. ..... - .. - - - - .. - . - ... - ...... - ...... - .... _ . _ . _ . __ ... ___ .... __ .... _ $20, 000 

SECTION I. C<>ast <>f ,lfaitie, New Hampshire, 11fassa~husetts, and IUwde Island.-FTELD
WORK: To continue the triangulation and topography of Passamaquoddy Bay and its 
estuaries, and to extend the work so as to include the northeastern boundary along the 
Et. Cro·ix Rfrer; to continue the topography of Frerwhmanis Bay; .that of the islands 
and shores of Penobscot Bay, and that of Saco Bay; to complete that of the ocean 
shore of Cape Cod, and fo continue the detailed survey of the sb01·es and islands of 
Narraganset Bay; to continue off-shore soundings along the coast of Maine, and the 
bydrography of Fr.enchman's Bay, GoUJ.sbm·mtgh Bay, Pi"Mb8cot Bay, and Is'le au Haut 
Bay; t-0 continue tidal and magnetic 1'>bservations. OFPICE-WORK: To make the com
putat.ious required for aud computations from the field observations; t-0 commence the 
engTaving of general cltart of the roast, No. 1, front Seal Island to Cape Cod, and con-
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tinue that of No. 2, frmn Cape Cod to Gay Head; to conunence the dra"\\ing and engrav
ing of coast chart No. 4, (ll'lrskeog Point to 1\'ldte Haul Light, indmliny Pe1w/J.~oot Ba.If;) 
to continue tb:tt of coast charts No. ;"i and No. G, (TI'J1ite IIead Light to lVood Island 
Light;) that of No. 7 and No. 8, (Seguin Light to Cape l'or]wise Light;) and to com
plete that of~ o. U and No. 10, which include Jla8sac7iu.~ett.~ Bay and Cape Coil Bay; 
and to continue the (lrawing and engra'l:'ing of the llarlior am!' riyer charts of the coast 
of Maine, aud of N arraganset Day, will req nire - - - - - - - - - - - - - ________ . ___ . ____ .. _ _ _ $65, 000 

SECTION IT. Goa.st of Connecticut, New York, ll~ew Jersey, Pennsylrmiia, an<l part of Dela
tcare.-FIEI,D-WORK: To mak(» sup1ileme11ta.r.v astrouomi<~al obserYation8; to eontiuue 
verification work on the coast of JS'ew .Jersey; to eoutinue the topograph,'1- of tlw shores 
of the Hudson Rive1·; to exe<mte such supplemeutar~- h~-drography as may bP required 
in New York Bay and Delaiw re Bay; to continue the t i<la 1 ohsern1tious. OF:FICE-WORK: 

To make the compntatiom; a.11d rnclnctions; to continue the drawing· and engra\'ing of 
a chart of _lfeu, York harbor on a large scale, and of coast chart No. 21. (froni 8alld!J 
Hook to Ba.niegat,) and to commem:e No. 22, from Barnegat Bay to ~-ib.~ceom Inlet, will 
require ...... _ . ___ .... _ ...... _ . _ .. _______ ..... _ - - - ... - . - . - .. - - - - - - - - - - - - . - - - - - - 14, 000 

SECTION III. Coast of part '!f Delaware and tlwt of Jfaryland and part of T'frgi11ia.-F1ELD
WORK: To continue astronomical and rnaguetic ohsen-ations in this section; to con
tinue the primary triangulation 11arallel to the> coa1't from 1r((shington Ci(11 R<mthwan1 
along the Blue Ridge; to complete the topography of the eastern ;;l10re of rir9iwia, and 
of the shores of the Potomac and Jame8 Riur8, and the triangnla.ijon requisite therefor; 
to make the h~·drographic surYey of estuaries and inlets remaining unsm"veyed iu tl1is 
section; to eoutiuue titlaf olJRern1tio11s, and t,o make tlw olJsen·ations for (h•h•r111i11ing 
the longitude of the Pac(tie COlist. OFFICE-WORK: To make the cmnpntation8 from tiel<l
work; to continue the drawing anti engnwing of coast charts No. 29 aml No. ;lo, (.ti·om 
Chincoteague .Inlet to Gape Henr.IJ,) and of general coast chart No. 4, (avproad1es to Del
a1Mre arid Ohe.~apeake Bays,) and to make supplementary work on the charts herPtofore 
pn blisl1ed, will re(p1ire ___ . _____ .. ___ .. _______________ ... _ .... _ .. ___ .... _ ....... _ 40, 000 

SRC'l'ION JV. Coast rif part of Vfrginia, and pm·t <!f North Carolina.-FIELD-WORI\:: To 
complete, if practicable, the primary triangulation of Pamlico Sound, aml to rnak(• the 
requisite astronomical and magnetic obsen·ations; to continue the triangulation and 
topography of the western shores and estuaries of Pmnl-ieo Sound; to complet<' tlw 
t.opography of the outer coast of North Carolina between Bogue Round and ..:.Yew Rirer 
Inlet; to continue the in-shore and oft'-iihore ]1~·drograph,\· hetwePn Cupe llmir.lf and 
Cape Hatteras; to continue soundings in Currituck and Pamlico Sounds and their 
estmnies, ancl to make ohHerYations on the tides and eurreuts. OFFICE-WORK: 'l.'o 
make the computations and reductiom;; to continue the drawing and pugr:idng of 
general coast chart No. V, (fmni Cape Heni'y to Cape Lookout;) of coast cl1arts No. ;3s 
a.ml ~l9, (eoast from Curr·ituek Bankx to Cape Hatteras;) of No. 42, No. 4;~, aml No. 44, 
(Pamlico Sound and estuarie:~;) of No. 45 and No. 46, (coast from Cape II attcra..~ to 
Cape Lookout;) and of charts of Neitse llfrer and Pamlico llfrer, will require . . . . . . 41, 000 

SECTION V. Coast of South Carolina mid Georg·ia.-.l!'IELD-WORE:: •ro make the re<iuisite 
astronomical and magnetic observations on the coast of Georgia; to extPml the 
topogra.phy from Winyali Bay to Cape Romain; t-0 continue the topograpl1y from St. 
Simon'8 Sound southward to the St. 11/ary's River, and to.sound the int-erior water pas
sages amo1,1g the sea islands from Sopclo Soun<l southward, and continue the off-shore 
hydrograpby and the tidal observations. OFFICE-WORK: 'l'o nmke the computations; 
to continue the drawing and engraYing of the general chart of the coast, No. YII, 
(from Cape Romain to St. Jfory'8 Rh10; ;) of coast charts No. 5u and No. 57, (from 
Savannah River to St. ~Mary's Rfoer ;) and of charts of St. Ca.tharine's 801in.d, Doboy 
Soll!nd, and the iu laud tide-water communication ou the coast of Georgia, will 1·et1nil'e.. 4;1, 000 

SECTION VI. Coa./Jt1 keys, and reefs of Florid<i.-(See estimates of appropriation for those 
special objects.) 

SECTlON V 11. Western coast of .Plorida Peninsula, 1wrth of Tampa Bay, an<l coa.~t of lf"est 
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Florida.-FIELD-WORK: To con1 innP the triangulation from Cedar Keys to the Suwan~e 
Riter; from St. Andre1c'11 Bay towards Chatta1wodwe Bay; anll to makP such astronomi
cal and magnetic observatiom; aR may be required; to continue the topography to the 
northwartl of Cape San Bia.~, and to the westward of St. An1lrc:1f''.~ Bay, mul that of the 
Gulf coast ~u~jacent to Santa. Rosn Smmd; to survey and sound the entrance to the 
Suwanee Rfrer; to comph~te the hydrography of St. George's Sound, and to make sound
ings off Cape San Blas, and continue the tidal obser>ationR. OFFICE-WORK: To make 
the computation from field-work; to continue the drawing and engraving of coast 
charts No. 82 and No. 83, (from Ocilla Rfoer to Cape San Blas;) am1 of No. 8!), (from 
Pensacol<i to Mobile Point;) and to prepare a chart. of the approaches and entrance to 
the Suwanee River, will require . ______ . _. ____ . - - - - - - .. - - - - . - - - - - .. - - - - - - - - - - - - . - - $36, 000 

SECTION VIII. Coast of Alaltttma, Mississippi, ttnd part of Louisia11a.-FIELD-WORK: To 
continue the trianguhttion from the J-Hi;si.~sippi Delta westwaru, and to make the astro
nomical and magnetic observatious required iu this section; to extend westward from 
former limits and complete the snn·ey of the shores of T.~fo a.u Breton Bound, including 
the adjacent bauk8 of tlte Missi.~8ippi Biver; to contiuue the hydrography withiu the 
same limit8, aml complete that of Lakes Borgne and Pontcha.rtrai-n, and to make tidal 
observations. OF1''ICE-vrn1rn:: To make the computations pertaining to field-work; to 
e-0ntinue the drawing and engraving of the general cl1art No. 1-i, (Gulf Coast between 
11Iobile Point and Yermilliou Bay;) of coa"t charts ~o. !11, (Lake Borg11e a.ml Lalw Pont
clu1rtra/in;) Xu. f)2 aml Ko. !i;~, (Cha.ndeleur Ii;lands to Southwest P<tss;) aud No. 94, 
(Jlis1Si.Ysippi Delta,) will require .. __ ... __________ . ___ . - - - - - - ____ . _ - - - - .. - .. - - . - - - - 33, 000 

SECTION IX. Goa.st part of Louisiama and coast of Te.rcts.-FIELD·WORK: To measure a 
lll'ima.ry base line; to continue the triangulation and topograplt;y of Jladre Lagoon from 
B1·azos Santiago northward; to com1)lete the hydrography of Aran.rn.s, Ooparw and 
E1;piritu Santo Bays; to continue the off-shore hydrography, arid to make the reqniRite 
tidal obserYations. 0F1''JCE-wcmx: To make the office cornpntations; to cumplet£ the 
engraving of coast chart No. 107, (Jfatagon1a and Lava.cca B1ry.<;;) to continue the draw
ing and engraving of No. 108 and No. lOfl, (Gulf coast from .Jlfatagorda to Corpti,y 
Christi BaJ/;) to engTaYe the re-survey of Galveston Entra/1we, and to continue the draw
ing aud comnie1we the eugra:dng of gpneral cha.rt No. HI, (Gu}/ cotLNl from Gah•estun 
to tlte Rio G rmide,) will require ... ______________ - - - ... - - - - - - . - - - . - - ..... - - - . - . - - - 38, 000 

Total for the Atlantic coast and Gulf of .Mexico ___ . - - - - - .. - - . - - - - - : .. - . - - ... - . 330, 000 

The estimates for tlte Florida coast, keys and reefs, and for the western coast of the United 
StatPR, are intmuletl to pro\ide for the following progress in the surnw: 
SECTION VI. Coast, keys, and reefs of Florida.-FIELD-WORK: To determine the longi

tude of seYeral points on the west coast of Florida; to continue the triangulation and 
t()vography from Cape .P lorida uorthward towards Jupiter Inlet I and from Cape Sable 
northward to Shark Rh-er; and to commence the survey of Tampa. Bay; to continue the 
hsdrogr~1phy of the Florida Reefs between the .Zlforquesas and the Tortnga.s and that of 
t lw Strait of Ji'.lorirla; to complete the 11ydrography of tl1e Bay of Florida, aud to make 
tidal and mag·netic observations. 01''FICI<;-WORK: Por computing the observations 
nuule in the field; to continue the dra\"l'ing and engraving of the ofl~~hore chart No. XI, 
( 1Yestern part ol Plorida Reef's, incTttding the Tortuga .. ~;) and of coast charts No. 75 and 
No. 7fl, (.from Caloosa E1itrance to Tampa Entrance;) and t() commence coast charts No. 
70 and No. 71, (Key \Vest to Tortugas,) will require_. _____ . _____ . - - - - - - - - - - - . - .. - . $40, 000 

SECTION X. Coa.~t of Cttl'ifornfo.-FIELD-WORK: To make the required observations for 
latitude, longitude, aud azim nth at stations of the primary triangulation, and to make 
magnetic observations; to conneet the islands of Santa Cruz, Santa Rosa, and San 
Miguel with the coast triangulation, and to executR the 'topography of the same, and 
continue the t.opograpby of the coast from Buena1,entura to Smita Barbara; to con
tinue the olf-Rhore h_ydrogmphy of the «'oaRt of C<iliforni.a and the tidal observations. 
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OFFICE-WORK: To continue tl1e drawing and engranng of a chart of San Franci.¥eo 
and San Pablo Bays in one sheet; to complete tl1at of Suisun Bay; to rontinue that of a 
general chart of the coast from San Diego to Point Ooncepefrm; and to make additions 
of the recent surn'ys on the charts heret()fore published; also for the operntiom; in-

S:ECTION XI. Goa.~t of Oregon and of nrashington T!writory.-FIELD-WORI\: To ('Olltiillle 

the aRtro11omical and magnetic observations in this i-;e1'.tiou, and tlte triangulation, 
topograph;r, an<l 11;rdrography in ·washington Sound and in I'u,rrct 8mmrl; to continue 
the survey of the mouth of the Colmnbfo Riller; and to make Rn<.'11 spPei.al ,;m·n·yR :rn 
may he called for by public interests on the coast of Oregon and of W(tsM11r1trrn 'Terri
tory, including those of Yaquinna Rfrer, Port Discorery, :rnd Pos.~essfon 8011)1(1; arnl to 
continue the (lrawing aml engraTing required b;\-· the fie1d and hydrographic \York, 

7 . 

will require_._ .. ___ ._._. ___ ... __ .. __ . ____ . ____ .. __ . ____ . ___ .. _ - - - - . __ - .. - ___ - _. 8175, 000 

For publishing the observations made in the progTe:.;;s of the Rlll'YCY of the coast of the 
United States, per act of l\farch 3, 1843 __ . _____ .. ___ . _. ___ - - . - __ - - . - . - . - ... __ - .. - 10, 000 

For repairs and maintenance of the complement of vessel:;; used in the "mTe;\· of thf' 
coast, includ i11g tlie purchase of two Yessels to replace the 8Chooners Pei rel and Twilight, 
lost during the war, per act of :l\Iarch 2, 185:~ _ • ___ . _ . _ . _______ - . _____ - _____ . _____ . GO, 000 

For pay and rations of engineers for the steamers u8ed in the h:nlrogTapby of tlw em1st 
survey, no longer supplied hy the Nayy De1mrtme11t, per net of ,fmw I:!. 18.'\8. ___ ... 10. 000 

The item for publishing the observations made in the pro,gress of tlw >1nrTey oftl1!' «naRt has been 
for seyeral years placed at the sm.a.U sum of $fi,OOO, whiel1 provid('1l chieli,Y for tltP JffPparntion of 
the manuscript mattt'r and of the plateR required for illustration. In <H'(ler to proceed with the 
printh~· of a volume the estimate is now increased. 

The hydrograph,v bas been mneh cramped during the past two yearR b;\-· the want of a Rnfficient 
number of vessels suitable for the RerYice. J\:lan;.- of th!' yessels bl'longing to tlw 811l'Y('Y lun-<• lwen 
in service so long a8 to require either Vf'ry expensiw• repair8 or to lte r(<garded as mrnafe for tbe 
yoyage8 requisite in t11eir tra11sft.r from the mntlwrn sel'tions to 111e Gulf !'oa;.;t, while ,;till quitl' ser_ 
viceable if allowed to remain in the bays·and sounds of one part of the coast. It is eyi<lent that 
they must gradually be replaced, and rnon' especially is it nece:::;sary to replace the schooners Petrel 
and Twilight, which at the beginui11g of the war we·re seizml by the relwlR and have since dil'ap
peared. To provide for two vessels in their place the sum of $30,000 is includ<•ll in the estimate for 

·"repairs and mafotklnance of the complement of Yessels n,;ed in the 8urvey of' tl1e coast." 
The annexed table exhibits, in parallel columns, the appropriati()rns made for the fiscal ;\-ear 

1867-'68, and the estimates now submitted for 1'he fiscal year 1868-'(i!l: 

-------~·-----------··-·-----------------------! 

Object. 
Estimated for 

1866-'69_ 
Appropriation I! 

for 1~67-·68. 

------------------------1---- !·----~-~--i 
For survey of the Atlantic and Gulf coasts of the United States, including i 

I eowpemmtion of civilians engaged in the work, per act of March "3, 1843. -! 
For continuing the 1mrve:y of the we~teni coast of the United States, including ! 

eom~mia.tion of eivilian1engaged in the work, per act of September 30, 1850. i 
Fer continuing the eur-v-ey of the reefB, Bhoals, keys, and co-atit of South / 

Florida, including compensatio~ of civilians engaged in the work, per a.et ~ 
of Moreb 3, 1849 .. ____ - . _______ - • - - . _______ • - • _ . _ - • - .. _. ___ . ____ .. _. _ .. I 

For publishing tbe obfierva.tione made in the progre1ui. of the snrvey of lht~ i 
CCR.Rt of the U11ited StateB, including compensation of civilians Eillgaged in j 
the work, per act of March 31 1843. -·-- - . --- •. ---· .•. -· .• ···- --- .. -- .••. j 

F()r the repairs Blld maintenance of the complement of vessot.•!s used in the ! 
I 

survt.'y of the (.,'Oatt.t, per act, of' Mureh 2, 1853 ..••••..••• -· ...••.... --- .•• -~' 

For pay and ration-s of englneer8 for tile stPamers used in the bydrogrnphy \ 

$330, 000 i 
! 

175, 000 : 

40, 00\l 

JO, 000 ! 

I 

li(J, 000 

$250, 000 ! 

130, ooo I 

25, 000 

.o,ooo I 

30, 000 
I 

of the coast tmrvcy, no longel' supplied by the Navy Department, per tllCt j I 

of June ill, 1858·-···----·--·--·----··-··-·---···--·--- ------···---·--·i 10,l}{l(J 10,000 I 

Total.- •.. ·-·---·---·---·--·---·----·--------··-····-·--·---·-·· 1-- 62.S, OOU ---;5<!,000 • 
I ' .: 
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MAPS AND CHARTS. 

The follown1g charts and skotd1cs accompany this report: 
Progress sketch, Section I. 
Meninrnck Eh-er. 
Comit chttrt Xo. 8, from iVP1ls, Maine, to Cape Ann. 
Boston Harbor, from recent surveys. 
Provincetown Harlior. 
Greenwich Bay, Hhode !"land. 
New York Entrance, from recent snrveyd. 
Progress sketch, Section IV. 
N ense River, North Carolina. 
St. Ca,tharine'" Smm<l, Georgia. 
RtrHit of Florilla .. 
Passes of thu Mis>1issippi. 
Galveston Entrance, Texas. 

; Coast of Texas, from Galveston to Corpus Christi. 
Point SaJ Auc110rnge, California. 
Tillamook Hay, Oregon. 
Pnget Sound, 'Vashington Territory. 
:Shilshole Hay, \Vashingtou Territ.ory. 
Northwestern coast of America, No. 1. 
Sitkl1 Harbor, Alaska. 
St. Paul Harbor, Karliak Tsla.nd, Ala,.ka. 
Illionlionk and Captain's Harbors, Unalaska Island. 
General progreHS sketch. 
Gulf Stream section, (Key \Vest to Havana.) 
rautagr~q_)h. 

MeriditLu aud equal altitude in~trument. 

SPECIAL SURVEYS. 

The sur,-eys made during the year for the immediate uses of the Engineer Department, will 
be mentioned under the scn-eral heads or sections of the report correspornling to the coast divisions 
in which the work waR done. In Sedio11 T, s1u\-eys for the special uses of' that hra11ch of the public 
sei..-ice were made on the St. Croix Hiver; on the Peuob1>cot; on tlie Kennebec; on the Saco; and 
in PortlalHl Harbor. 111 Section II, minute surveys were made at Reedy faland and Liston's Point, 
in Delaware l{iver. Iu Section III, a sm'Yey was made of the water approaches to Havre dti Grace 
and of the Patapsco Rin~r. In Section VIII, the present condition of the Mississippi Passes was 
•leveloped. Tll Sectiou IX, Galveston Entrance was surveyed. In Section X, the marginal survey 
of the peninsula, near San Francisco, was extended to include all the ground invoh-ed in thf' study 
of a systeurof clefonses for that important city. The department is now awaiting results which 
may be ex1>ected c>arly in the season from 0110 of the patties at present engaged in the survey of 
the mouth of the Columbia Rin\r, in Section XI. 

In reNped of the precision required, the work here alluded to has taxed all the resources of the 
assistants to whom the details were committed. In past years the same relation has subsisted 
l)etween the two branches of tlie service. Hence, it is well understood that the purposes of the• 
}Jngineer Devartment, whether surmised in advance as being relative to defenses, or subsequent to 
the survey, as in cases of obstruct.ed channels, are I.test met by thP. utmost exactness attainable by 
the methods nsed in the coast survey. 

Another class of surveys, special jn their character, has claimed attention this season, as in 
previous years. As au iudi:'lpensalile requisite for the improvement of the navigation of the Merri
mac River, m11ler the auspices of the State of }fassachusetts, a close development has been made 
of the obstructions in that river at l\Utcht)ll's Falls. This survey, like all others, in which the pro
spective outla.Y for the improvement is hnge, was made to include the tidal conditions and all the 
features usually consi<lc>red in eivil engineering. (See Assistant Mitchell's report, Appendix No. 14.) 

Serdces of like clmracter have been rendered in reference to Boston Harbor. 
An elaborate survey ha:,; been made of Provmcetown Harbor,· with direct reference to the 

improvenient of its prest"ut condition, under the advice of a commission of the State of Massachusetts 
The importance of this lrnrbor to the coastwise trade of the United States is evidenced by the fact 
that, as a plaee of refuge, it haR frequently eontained as many as five hundred vessels during stormy 
weatht>.r. The report of Assh;tant ·whiting, in relation to the survey of that harbor, (Appendix, 
No. 12,) is at oucP an t>xample of the intricate nature of the questions involved in such cases, and 
of the care required in the surve.Y and in collateral observations. . 

In I'rovidence River and in Seekonk River, the character of existing obstructions has been 
developed, and charts have been furnished t-0 the corporate bodies having in view the improvements 
in na~-igation. 

A chart has been made from soundings taken last summer at the request of the pilot commis
sioners of Ne~w York City, to show t,he present comlitiou of the water front a.t the Battery, in New 
York Harbor. • 
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At the instance of the governor of \Vashiug·ton TC'rritory, a special snrv<•;.- wa" made to <kt1•r
mine the practieal>ilit;.- of con11ecti11g Fuion Lake with tlH• water8 of Admiralt,\· Iuler, i11 tlH• ut>igh
borhootl of R(•attle. 'rlw object sought in thi8 ease is set forth in extrads, gin•11 u11der tlw lit'<tt1 
of Section XI, from a letter addressed to one of tht" assistants by G1wernor Pickering. 

The Yicinity of Point Sal, on the coast of California, ha,; ht•Pn can•fully <l•~\·eloped t-0 determine 
the feasibility of increasing the safety of the auchorage hy a breakwater. 

These SlllTC\YS and otl1ers made at the immediate reque,,;t of the· Lig-ht-1im11'1• Hoard a11 fall 
within the proper ·working limit;.; of tlte Coast Run·ey, a11tl tlw n·:mh;; l"orn1 part of it;; arehi\-et>. 
Hence, so long as the general geodetic surn·y of the coast j,; incomplete, important ol~jeds of the 
clai,;ses here i·efe1Tecl to ma:-· he nntlertakeu with manifest advmitagc to the pu1,fo· R<'l'Yi<·P as to 
means and time. Hy reasou of the tnrn8fers of parties from north to Houth. all(l tli~· J't'Yersp, with 
changes of the season, it must happm1 that the as;.;i;.;taut. as:,;igll(•d for an~- ,.;pt•eial ;.;urn·~-. hat> 11st,fnl 
knowledge respecting the rwculiarities which he is to develop, in ad.-ance of actually hPgiJmi11g 
with tlu~ details, a restricted orga11izatio11 could not ,.;n mPet the p11blit· rt~r1uin·111cnt s of i11e pre:o;P11t 
time. The ca11s in any one season are 8imultaueons; iu Rome year,.;, fl•w; in otlwrs, compilrntiw·1;.
many. The execution of the work, so far as tlw special ohjeet it> conccrHP<l, iR ineidental, tht' rc;;ult;; 
making part of the rPcords of tlie CoaRt Survey. Yet. the trai1wd flSsistautR, lwg,inning {•aeh ]11 
his place, with a habit of ready aud c108t' obserYatio11 gained iii tlw lWrformancc of ge1wral duty 
on the Coast SmTey, ria.ss 011 without dela;.· arnl rNuru, a,; of rontiul', tlw material,; that ma;'\· lw of 
vast importance; that mnRt be i:m, if the re;.;ultR pnffe the feasihilit~- of the dl•;.;ired i111pron•me11t. 

Tlw h~cotmaisisance of the coast. of AlaRka waR tllade by om· of tit<· a1',.,i8tm1ts, (fleori:re DaYid
son, esq.,) and the results which accompany this report, as Appewlix ).;o. IS, were· gathe1'(·<l h,\- him 
and compiled in the course of a few wt•Pks passed Gn the RlrnreR of tlw· 1wwly :wqnirPtl T0rritor;.·. 
It is Kafo to sn.v that, apart from his aptitude for such serYiee, tlw <'Ompr1·he11siYt>tle8:< of that rpport 
i8 in a degree due to the extensive experienl'e of As1>ist:mt Jhn-idRou, i:rnined in olJs<·n·iug t11P c.sseu
tial features and resources of tlw Pacific coast of the United States, wl1ilc lw KaR t'ngagPd iu its 
g·e11cral 1·ecounais8ance aud in its local suryeys. 

GEODBSY. 

In the Coast Surn~y 1:,e11ort for 186G mention waR nuH_le of the opel'ation::l for ao>certaining the 
longitude 1Jetween Europe and America lJy means of tlw Atlautie cable. Tlw work in tlw fidd had 
just been completed at the date of that report. The computatious h:ff(' i,;inec heeri made mu.h•r the 
diredim1 of DI'. B. A. Goulcl, whose rc;port will ht' fo1111d iu Appendix No. G, describing the opera
tions in detail, and giYing for the ]()ng"itndf' of Ha1Tartl OhserYatory from Hret>nwich 4-h 44m :_m.8;j•. 

The value of this resnlt, in comparison with other dC'terminatious, can only he decided h;y 
future iiffestigatious. lt will be important to repeat the operatiom; by telegT:q>h in a snfticie1q 
YaJ'fot,y of forms to esthm1tt>, a8 far as possilJie, the sources of conRtaut enor, and a more exact 
and complete diseussiou of the occultations, with the grl:'atly i~1provt>d <luta of the recm1t theories 
and observations of the moon, is necessar,y to hri11g this rndhod of longitude to its due :stmulal'd 
of precision. 

Advantage was taken of the sojoum in Paris, as a "Gnite<l States commissioner for the Ex1io
sition of 18G7, of Preisident Bamanl, of Columhia College, to obtain a direct comparison of the 
original iron meter, n<>ed as the unit of length in. the coast suryey, witlt the platinum sfaudard of 
France. President Barnard, wh-0se k11-0wn devotion to science justified i1is being called 011 for 
such a service, met with great readiuess the request addressed to him, and joined )fr. Tresca, the 
engineer supp1·intendent of tbe Conservatory of_ Arts al1<1 Trades, in makiug tl1e compari~om;. 
Their report is given in Ap1)endix No. 7, from which it appears that there is no appreciable ditfor
ence between the two standards compared. This highly satisfactory result con1irms the co11tidt•ucc 
which has always been felt in the authenticity and correctness of the eommittce meter used in the 
Coast Survey, and at the same time afforih; a certain ba;;is for the constnrntion of the metri1· ,.;taml
axds for the several States of tl1e. Union, recently authorized b;r law. 

Iu Appendix No. 8 is giYen a desc1·iptio11 of a new form of portalJlt~ astronomieal t.ran;.;it im;trn
ment, adapted for determiuatious of latitude by the method of equal nortl1 :irnl south zt•nith dis-
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tances, without saerifiei11g any of ifa qnalities as a perfP(~t trausit instrument. This v:ilnaule 
design, dne to ~'\ssistm1t J>ayillson, is of special importa111·e for determi11ations of geographical 
positions uudt•r ('in·u111st:i11cei'\ "·hern the tra11sp01tation of instrumeuts is 1lifficnlt and expensive. 

A plau for making ust~ of our extended system of railways for accurate surveys, l>y taking 
adnmtage of the rPndr IlH'<llll'l of lineal measurement whieh tlH•y affonl, has been <leyeloped hy 
Assist;rnt Hilgal'(l, i11 A1•pc>udi:x No .. !) to this report. It appears pro liable that tl1e i>roposell methotl 
will 1it1<l a productiYe apvlication in those parts of the Cuited States where the absence of naturaj 
elen1tions and the inevalenee of foreRt render the system of triangulation less a;;ailable. Direct 
lineal measurement b;y means of rod8 hm; already been resorted to with advautag·e ou some of the 
1mrrow sea beaches, hordered on tlrn landward side by dense woods or swamps, wliere a triani.,rula
tion woulll have Tequirell the cutting of lines through the forest or the tra ''ersiug of impracticable 
grouml. 

111 Appendh Xo. 10 a signal for triangulation is described, deYised hy- Assistant Uilgard, 
iutewled to take the J)lact• of heliotropes at points difticult of approach, where the maintenance of 
a }Wrl:lon to mauipnlate tbe ordiu:try heliotrope would be very expensive. It consists of an 
armngenwnt of ;;ih'erPd glas:;; rertectors, most i11geniously so disposed as to rertect the sun all around 
the horizon, or i11 the required directions at those times of da,y when tlie meastirt•nu•nt of horizon
tal augles is gemm1lly 1micticable: 

TI DBS AND CURitENTS. 

'!'he g(meral re1mrt in regard to operations connected with the Tidal Division is given in 
A111w11dix No. 11. 

Assistant Mitchell's report, (Appcrnlix No. 13,) upon the tides and tidal currents of Rell Gate, 
is i11strnctive :111d snggestiYe. The phenomena of the difference of level of the l'lnrface of the wat,er 
at tl1t• t•xtrt>mitit•H of the Gate, which exceeds four feet for more than two hours in each tide; of 
the continuance of tbP flow of the water in each direction for nearl,y an hour after the le,·el has 
ht>Pll nead1ed; and that it is upward,; against the pressure as well as against tbe regular resistance 
to ,·clod(r, de.wrYP tlw attention which this accurate observer lrns given them, and will gin\ mate
rial fi.>r 11rofom1d mathematical di;;cussion. It is clear that l\1r. Mitchell is judicious in considering 
the I>rogress of the title wave, as such through the Gate, as of inferior importance, and that this 
chanuel is rather to he stll(lied as a canal connecting two basins, each of which has its own l:tw 
and times of rise and fall of ti<l1:is, and lt is well to observe that in this Y.iew the phenomena of the 
interference aud meeting of the tides have an inferior significance. 'l'o com1Jlete this subject some 
additi01ial obserntticms will be required, aud will be made as soon as circumstances may permit. 
Mr. ".\ritchell's general remarks at the introduction of his report are worthy of careful study. 

Iu Ap11(\tHlix No. 15 an interesting paper will be found giving the results developed by sound· 
ings ucross the Florida Strait, aud general inferences from the observations made in connection 
with the sntmtlings. • 

A report on the examination of' specimens taken from the bottom of the Florida Stra,it is given 
in Appendix No. Hi. 

GEOLOGICAL CHANGES OF THE COAST AND IIARBORS. 

ln a communication from Professor Agassiz, of the lHh of September, he has discussed the 
importance of zoologicai and geological researches to the solution of some problems of deep interest, 
in reforence to coast lines. The Jett.er, given in the Appendix, (No. 17,) indicates, also, the true 
process for ascertaining the source of tbe various deposits in a harbor, and shows that this ques
tion is intimately dependent upon knowledge of the surrounding geological strata, as well as upon 
the various sources and consequences of animal life. The conditions are pointed out under which 
some of our capes and headlands are wearing away, and a mode is indicated fur determining when 
th(1y Will ef'A1Se to protect, the process of degradation having eonverted them into dangerous shoals. 
At;teution is especialls called to the interest that attaches to a careful zoological stU(ly of the reefs 
of Florida, and to a thorough examination of the relations of the })lants and animals which liv;.• h 
and upon t.hem, "iu order to determine with certaii1t.y the share they have in the formation of these 
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immense submarine walls, so dangerons to navigation." His suggestion for the organization of a 
party to continue the ol)sern1tio11s whicl1 lrn c~ommPnct>d nn(lf'r the auspic('S of my distinµ:nisl1ed 
prede<~.cs;.;or, will recci ve. early attentiou. 'l'lH· letter couclndcs with rf'fereuce to "somf· points 
which seem lt>gitimately to belong to the Coast Surn~y: 

"1. The salt marshes of our Rhores, their formation and uses, as well as their gradual disap
pearance under the adva11cing progress of the sea. 

"2. The extended low i,;lamls i11 the form of rePfs stretching along the coast of tlie southern 
StateR, the basis of which may be old coral rt>efs. 

"3. The form of all our estuaries which has resulted from the conflict of the sea ;· itlt the drift 
formation, and is thm·efore, in a me:tsnre, a geological problem. 

''4. The extensiYe deposit;;; of foraruinifera along the coast, which ought to lJe compared with 
the deposits of tl'ipoli fonud in many tertiary formation;;. 

"u. Tlm genPral form and ontline of our ('ontiuent with a.JI it;; indentation;; which are due to 
their geolog-ical structure. Indeed, the character of ever.'- ltrtrbor is the result of the conflict of 
the ocean with the rock formations of the land, aml, therefore, as much a question for geology m; 
for geodesy to solve." 

The generou;; offer of l"rofe8sor Agas8iz to contribute his serYices to tlrn inyestigati011 of tl1e>1e 
great questions, will be receiyed as freely as it is made. 

In a previous eommunication (Appendix No. 17) he nrndt> important. sugg·t•stionR with reganl t-0 
the proper obserYation of the growth of coral, which reeeived immediate atkntion. Tlle great 
value of such seientific rcRcnrches in all parts of the world, where settlements are making iu the 
vicinity of coral reefa, is a supph•mentary argument to which he has wisel;')· refened. Careful con
!'iden1tion will be given to the collection of such specimen8 as our limit~·.d means will permit. 

OilITU AHY. 

The record of the :mn·ey has been saddened by a loss of life, unnatural to tlte ordinary course 
of this peaceful service. A fatal accident lias deprived it of a most efticieut assistant in tbe imme
diate pe1·formance of his duty. 

Sub-Assistant Julius Kincheloe was drowned, together with fl:n>. of a cre\Y of six hands, by the 
breaking of the sea, which capsized his boat outside of Tillamook Bar, ou tlte coast of Oregon, on 
the 20th of l\Iay. With his euergy and persen~rance, he had completed the survey of the lower 
part of' Tillamook Jliver and of its approaches, and had patiently watd1ed for im opportunity to 
veri{y the soundings by a coneluding line across the bar. Smooth water ofieriug, lie succ(•edcd 
after two vain attempts, passed out in his boat aud sounded to the desired distance. His work was 
done, when, by au unexpected breaker, the boat was swamped, aud, by a 8econd breaker, it was 
ea1)sized at a distance of about a mile and a half f'rom land, and within the ver~· sight of his wife. 

Thus perished a faithful officer. ;\fr. Kincheloe entered thP. serdce in 18i'i4. His steady appli
cation to duty, and his amiable uature, secured for him at once tlte confidence and favor of the 
old!;lr officers. Re acquired experience in all branches of the field-work; he was accurate in his 
o~yations, and judiciollsly economical iu the expenditme of the funds intrusted to him. His 
s~oo of life was eminently characteristic. It was due to bis reluctance to lea.ve any uncertainty 
in his results, and for this he risked the dangers of the surf in which he 1>erished. 

Having worked in most of the sections on the .At.l:intie coast and on thf' Padfic, Mr. Kincheloe 
was ge11erally known ill tlu~ survey. No one surpassed him in the esteem in which he was held by 
his associates: he was beloved and respected for his courtesy and uprightness. He was strictly 
devoted to the interests of the work confided to his charge, and will long be remembered in the 
survey. 
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PART II. 
In the following pag·c;;;, condensed notices will be given of the ·work done in ca.ch of the places 

to:which smTeying pmtil'S lwni l1(•en S('llt in the course of tlie ~-ear. ThP positious will be men
tion<'d as mmal in geogr:1pbkal order, beginning with the northeastem boundary of the United 
Statpi;;, an<1 dosing, 011 the Atlantic sit1e, at the Rio Grande. The reverse orcler will be obsen;e~l 
on thl' P:tcifk side, the notices of work done on that coast properly closing with the mention of the 
recom1aiss:11we ma<h' along tlw eoast of Alaska. 

Appendix Xo. 1 is a cornprehensh-P irnlnx relating to the persons and places mentioned in the 
body of tlw n·port. In that table the order is the 1mme as that ol1serYed in regard to the con
dern:;ed statements of work in the field, which will be arranged as usual under separate heads or 
sectious. 

The ·work llone in the office in 'Vasllington will be described in the concluding chapter of the 
repmt 

SECTION I. 

ATLAXTJC COAST, or MAINE, NEW H.UlPSHIRE AKD MASSACHUSETTS, AND OF JUIODE ISLAND, AS 
FAR SOVTH AS POINT JGDITJI. 

Trio11.r1ul<rti<11i of St. Croix Ilfoer, ,lfai11e.-Tlie triangulation of Pa8samaquoddy Ba.r having 
lw<'n externk<l in 1n·evionR :-;easous, by Sub-Assistant C. H. Boyd, to the mouth of t1ie St. C1-oix 
Ri>er, aml thence up the river to Calais, was, in the month of September, connected with the 
prim:n·~- trianguh1tiou at thf' line wl1iclt joins Chaucook and Cooper Stations, tlie positions of 
which are marked on the progress sketch, No. 1. In immediate geodetic connection with those 
positions fiye other !itations \Y~re ocr:upied, fonr of which form a, quadrilateral aud connect with 
the Rtntion HSt:'d for astronomical obserYations at Calais. 

Af'kr completing the operations in that vicinity, l\Ir. Boyd made a reconnaissance along the 
rin•r alwn• Calais, and, in tlw eourse. of the month of October, selected twenty stations for externl
ing the tri:mg:ulation. Hi,., inspection was continued to the Boundary Monument, which was found 
in a l11>11sP cPllar ;;wmnp. It stauds upon marshy ground, which nmst be seriously a:lfectetl b.) the 
cliang<•s of weathc>r. It is no longer erect, and itH evident instability justifies tlw suspicion that it 
Las.sensibly removed from its original position, which is an important point for fntm·e determina
tirm. Jn t1w selwme of triangulation furnished as the result o~ this reconnaissance, the stations 
were selPcted "·ith referenc{' to the limited resourceR for transportation along the St. Croix. 

Sub-Assistant Bo.yd was occupied within the prC'sent sun-eying year at another locality in this 
sectiuJJ, and for a continuous period m1 the coast of Texas. He is now preparing to resume hydro
graphic duty in 8ectio11 IX. 

Topography of tlte St. Croix Rii'er, .ilfafoe.-A:,;sistant vY. H. Dennis n~sumecl the plane-table 
surve,y about tlu.~ middle of July, tracing the shore-line from the limit reached last season, and ter
minating at a station about a mile ahoni the first hriclge at Calais. The detailed :,;urvey bas been 
taken up, and lioth sides of the riwr were mapped to a point three miles below the city. The plane
table sheet, containing· this work, includes the city of Calais, and the fown of St. Stephen's on the 
New Brunswick !'Ihle of the riYer, aud the topographical features found within the ·1imits usual in 
river surveys. The relative amount of detail is considerable, the banks of the river being hilly 
and thick}-'~ settlt•d. Stated iu the rnmal way, the statistics are as follows: 

Shore-line snr>eyed __ . ~ .. __ .. _ .. _ . __ .. _____ ..... _ ...... __ ....... . 
vYharf-li1rn traced ___ .. ____ ... ___________________ . ______ . ___ . _. __ . 
CrPeks ...... _ .... _ . _ ......... _ .... _ ...... _ ...... ____ .. ____ ... __ . 
Roads. _ ........... _ .............. _ .. _ ......... _ ... _ ... __ ..... __ _ 
Area of topography, (square miles). __ .............. _ ........... _ - . 

17 miles. 

4i " 
44 " 

29 " 
7 

Until October the 1vorking season as a whole, in this section, was very unfavorable. Assistant 
Denuis continued in the field until the middle of November. He had been previously engaged in 
topographfoal dut;r on the coast of South Carolina, as will be stated under the head of Section V. 
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Rt. Croi:r Rh•er obstrudions.-At the request of the Engineer Department, Assistant F. P. 'Vehhn 
was sent, in February last, to examine the channf'1 of t11f' St. Croix: wherf' it w~ls obstructed hy 
materials coming· from the saw mills abovP. Tilt> bad W€~atl1Pr of that month pre\'ented the tltol'ough 
examination desirable as a basis for engineering operations. It ''as neYertheless ascertained that, 
beginning a qnarter of a mile below the hridgf'. at Calaii-;, a spa<'l; tcmrtel'll lnmd1·p1l feet long hy 
two lrnudrf'd in width of the channel of the t-lt. Croix has hPeu seriously injured by the de1wsits, 
and that the depth of water had been reduced as much as ten feet. The tlP}H>sit l1ai-; in some piaces 
reached the surface. 

In the course of tlw present working s;eason, .l\Ir. \Yebbcr was engaged in two otlier places in 
this section, aud at two p1aees in Section Ill. 

Hydro,qraphy of lnnter Harbor, Jlaine.-Tlw soundings made in the Yiciuit,>· of ~d10011i!- Poillt 
include ·vnnter Harbor and all its approaches from thlc' southward and westward, and tlw u1)11er 
1imit of the ehart is tl1e 11orth eml of lnm-hnmul Islam1. This work wns exPcuted h,>- Suu
Assi8tant Horace AmlPrsmi hetween the 8th of Angwst and the 23d of October. The position is 
plainly mark<"<l on Sketch No. 1. \Yiuter Harbor ofl:'e1·s; a safe refngp for yessels C''Pll of large ton· 
nage, and from tbe sl1eet turned in by 1\lr. And1'rnon appears to be free from ledges or shoals of 
an,Y kind. The soundingH ma.dP in the approaches to the harbor deYeloped an ~n-erag(' dPptl1 of 
about thirty fathoms. Tidal obsen-ations were made as us11al while tlle hydrograpll,y was in 
progress. 

Messrs. C. l:'. Dillaway and lt. B. Palfn\\" were attached to the party as aitls. Tlw following arc 
statistics of the work: 

~Iiles rnn in 801rnding ..... __ ... _ . _ ... _ . _ . _ .. _ .. _ .. ____ . . . . _ .... _ . . . . 1.>S 
Angles measured .... _ ... __ ........... _ . __ ...... _ ... __ ... __ ..... __ . . . 1, 4.tll 
Number of soundings ___ ........ _ ... _._._ .. ___ ._ ... ___ ·.·. __ .. __ ._.... G, 200 

Earl;-,· in the seas~m, Snb-As;sh:.tant Anderson was employt"tl in Section YIU, mHl subst>qnent to 
the pel'iod passed at "\Yinter Harbor, in a plact> on the coast of )fassaclurndts. Ht' is now vre
paring to resnme hydrographic dnt,>- in Section VIII. 

To1wgrap7ty of Pcnob:wot Bay, Jfofoe.-Tlte plane-table work done this year hy As:-istant F. W. 
Dorr eomr>risc:-; tht• survey of tliat part of the Fox Island group (Skt-td1 No. 1) wllieh lies north of 
the Thoroughfare PasRage IJetwe('ll Roek1aml Harhor nnd IR1<• an Hant Il::l:'>-· His i1art;-.- t<>ok the 
field at the end of ,July; bnt, as in otlH'r parts of this section, had weather so pren1iled tlnring· the 
greater part of Au gm;(, tliat stPml.r 1Jrogn'S1' ('ould not lJe made until a bout thP 1 :-;t of &•ptem her. 
T.l1e topograpliical sht>et repreRents the islaml of ~ortl1 llaYen, with itio; ontlying· snrnlle1· i:-;lands 
and the ledge8 which show at ordinary low watt'r. These are nnnH'rons, and many of them arc 
important hy their position, the Thoroughfare being, in foet, a continuoui,; lwrbor, OJll'll to the cast 
and west. Two i]l(lentations of tlw i:-;laml also rank as harbors, of which the principal one is on 
the north side and knowu in the yiciuity ns North Harbor. That on the we8t sit1e, <~<tllt•d Barth•tt's 
Harhor, is unprotected from northwest 'vi.nds. Tlw who1e out1hw of the i><larnl is ,.Pr;-.- inPµ;nlar, 
and tide falls, ledges, and roek1' show in eYPr,'1- direction. All of tlic•se, of wl1id1 tlH· most dang,·rons 
are the two called the "Drunkard" ancl the "Fiddler," are laid down on the topographical sheet. 
The gcncml statistics are aR follows: 

Shore-line of island and ledges .. ___ .. _. _. __ ..... __ .... _ ...... _. . . . (;~) miles. 
Roads ... ___ ... _ .. _. __ ..... __ ._ .. _ ....... ___ ... __ ..... __ .. _. __ .... 78 " 
\Yater courses . _ - ..... _ ... __ ..... _ . _ ...... _ .... _ - ...... _ ... __ ... _ :;2 
AI"en of topogmpb:'>·, (square mile8) ... - - .... _ - ... __ ... __ . _ . _____ .. - . 18 

Assistant Dorr lia<l bee11 preYiousl;y engag«•d in topograpl1ieal duty in Section IV. He was 
efficiently aided in the snrve~' in Penobscot. Bay by l\Ir. H. G. Ogden, wliose ::iptitmle with the 
plane taMe is commended in the report of the season. The :field-work on the Fox I1o1lauds w:rn con
tinued until the 21st of OctobeT. 

Mr. Dorr is now preparing to resume the topography of the coa:-<t of North Carolina. 
Hydrography of Penobscot Bay, Maine.-The hydrograpl1y of the coas;t of :Maine wa:-; resnmc<l 

at Penobscot Entrance~:m the rnth of Jn]~- by Sub-Assistant OharlPS ,Juuken, with a Jllll"t.Y i11 the 
small steamer Endeavor. Soundings were extended eastward of former limits, autl lrnYe ach·auced 
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the work, as shown on Skekh Xo. l, to Seal Rock and Saddleback light-house. The b;ydrography 
of the m1tm11ee wa,.; contimwd 11ortll\,·anl to a line joining; 1Tnrriem1e mHl Fi8l11•n11a11's Islantls. In 
addition to tl1(• general work, can•f"nl deyeJopnwnts were made, hy boat soundings, in the immediate 
vicinit,r of 8Pn1 Hoek, "\Yoodc11 Ball, and l\letiniens Island, Green falaud, Metinic, and l\fonhegan 
I8land. 

SnlJ-A,.;sistaut ,Junken, aided by l\fessts. J. B. Adamson and E. Ellicott, continued lt;ydro
graphic 8erYiC(' until the l,;;t of Non'llllwr. 

In tlie neighborhood of thf• l\lnscle ]{idge Islands, tlw hydrogrn.phy outstanding at the begin
niug of tlw i-;eason ·was completed hy Suh-Asl'\i8tant H. B. Halter. The addition thus made in the 
soundingR i,; muTkPtl on the Progre,;;s SkNch. The other wmk performed by this party will lie 
mentiouf'd nndl1r the next hPad. The following abstract of statistics refers to the l1ydrography of 
l'enohscot Bntrauet>: 

:Miles run in ROutHling . _ .. _. _. _. _____ .. ___ .... _ ... _ .•.. _. _ .. __ ..•... '105 
Augle,.; m1•asiirt>tL .... __ ..... _____ .. _ .. _ .. __ . ___ . ___ ••.. _. _ .... ____ . G, 259 
~nm her of 80lrndingR. ___ . _. _ ...... _ .. __ . _ ...... _ .. ___ . _ ... _. __ ... 11, 9i8 

Sub-Assi8ta11t .T1111k(•u had been pn•vionsly «mplo;yed in tlie coast hydrograpby of Section V, 
a1H1 is JIOW prPpariJJg to n•,;1111w hy1lrographir'. work for tlie emning winte1. 

A,., the re,;;nlt of obr-;eryatiou,., while prost>enting tlw hydrogTaphy of the Muscle Ridge Channel, 
Snb-ARsistaut Halter recommended tlH• placing of lmoy,;; 011 the Upper Gangway and Grindstone 
l .. Nlge, mid 011 tlif' rock in Fa l14e \Yhitelieacl Harbor. His sug·gei:;ti01rn, with sketches of t11c hy<iro
graph;'I- ~HljaePllt to the (1angeri:;, were transmitted for the information of the Light-house Board in 
August. 

Surrey rif" the Pe1101>8cot Rfrer, Jfoinc.-An official reqneRt from the Engineer Department for a 
minute RlllTl\Y of tlw Penohseot betwcen Hampden and Bangor, le<l to the assignment to that place 
of S11b-Assi,.;taut ,J. A. Hnllinrn. Hi1; part.r took the field on the 10th of ,J11ly, am1 cm1clmled acth·e 
operations on tlw ~ll of September. 

The o l~jeet of this work may he readily inferred from the following extract, taken from the report 
of l'vlr. Sulli\·au: "Tlu~ siuvey made deYelops the fact that from above the entrance to Crosll_y's 
Narrows, a\Jout four miles below Bangor, to the city, the rnwigation of the river is obstructed hy 
i111mew.;p bars com11nsed of 'Pdgings,' sawdust, and alluvium, with occasional howlders. So serious 
are tlie8e ohstrudio118, that tlw channel, formerly in the middle of tlw riyer and opl~n ttJ large ves
st·h•, llOW llll'lllllll'l'8 from Shore to shore through the bal'8 of edgings, &c., and is SO narrow that, 
a1tboug·h earr;vi11g; :t depth of water of at least seventeen fi:et at low tide, it cannot now he safely used 
hy H vef\sel drawing ten fl•pt until the tide is at half flood." * * "' "' "Hardly a day has 
p:is:,;P<l tlrnt I haye uot 8eeu :1grouud and detained for a tide vessels that should readil,Y pass up to 
Bangor at Pxtrl'me low water." 

l~IUC('eding iu the mmal mode of the regular work, in wllich this part of the Penobscot would 
have lwn1 ultimat<'ly inelmkd, the high and low water line of the 8horns of the river, and it.s imme
diate topograpl1y, wen• mapped from a point a bout a mile a]l(l {t Jialfl1elow Hampden Landing upward 
to the bridge at Jkmg-or. Iueludiug wharves, the plane-table sheet represents twenty-four miles of 
shore-li11l' a111l a marbrill of <h·tails Pqual to three square miles. 

The pJ"('Sl'JJt comlitfon of the bed of the PPnohscot within these limits was determfaed by the 
means applicable to the close,;;t sm..-e:ys in hydrography, as ma:r lw infoned from the statistics: 

1\Iih·s rn n in souudi11g ____ - ___ . __ . ___ . _ - _______ . __ ... _ ........ __ .... _ 2o<J 
Points fix,~<l hy sextant angles - . _ ... _ . _. __ ... _ . __________ .. _____ .. _... 132 
Number of 1o;om1dings. _. __ - ....... _ ......... _ - .. _. _ ....... _ . ____ . _ .. _ _ 3, 409 

8par lmoys were placed at eight points in the river requiring SIW.ciaJ soundiugs. 
The 8ubmarine divers em11loyt>d by Brevet Brigadier General Thom, t1ie officer of engineers in 

churge of the imp1·ovement of the river, were directed in their movements by the data obtainetl by 
Mr. Sullivan. 

At the dose of the work a complete report on the present state of the river in particular places, 
and il1ustrath-e ma11s and sketcheR, were fnmishe<l to General Thom. Sub-Assistant Sullivan com
plPted and sent to tlte Coast Sunt-y Office the original i1Jnne-table and h;ydrographic shoots, after 
having also furnished the engineer officer with a copy of each. 
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The S.''stem of the results, as devised by 1\Ir. Sullivan, is such tliat h5· nwa11s of tlw com1)l('ted 
map ;m illlprm·P1l clia1rnel cau he Tea<lil~- trac1•d, whi<'11, wlwn excavated, will gin' a required wi<lt11 
and depth ~Yith t11t• kast possibl1» moveme11t of material;.;. 

'l'llP cfiif~i<"ney of J\fr. Paul J\layor, the aid iu the party. i,.; hiµ:hly 1:01m11eudetl iu the fidd report, 
a.s also tLe services of Mr. H. II. Hichard,;, wlio wa::; temporm·ily t•u1plo.n·rl iu the work. 

Inspection of topo[!raplty.-Scveral plane-table 8lu.•ets n·11uiri11p; to bl• ma•k conformable to the 
stamlanl of topograpl~ical representation, were reforred to Asshmmt II. L. \\'hiting i11 .Tuue. As 
soon al\ practicable he took the field, first on the 1\Ietlomak riYer, and im\Jspq 1u·11tl.\· m1 11w sl1on·s 
of the St. George. After revising the sheets of that Yicinity, a party \Ya:-i organiz1·<l. and j>l<wed in 
charge of Sull-Assistaut Charles Hmmwr for cornplPtiug· tht- work nrnkr tlw g·ern•ral l'11p1·rYi>'ion of 
~Ir. \Vhiting, whose smTices were specially requested i11 Angust for tlle ('X:aminatiou of l'1uvinc1;
t<nvn Harbor. 

Before leaving tlii>' part of the section, J\.Ir. \Yhiting n~>'nn·P.vP1l the Yid11it,,- of Tltoma.-;ton. 
Mr. Hosm<"r, H !ter adding the snppkmPutary detail>' n·<1uin•<l. ou the slwets of pn~Yiuus Ht·al'ions, 

took up and completed tl1P topography outstamliug; in the np1w1· part of ..:\lus(·1mg·u::; Bay. H:-- i·ef(•r
ence to the progress sketd1 (Xo. l) it will lw seen that the wurk lt(·l'l' allmkd to makPs the phme
table sm·ve.r of rJ1e coast continuous from Portland to Camden and Peuohseot H:i~-. A f(~w of the 
numerous islands in the Yicinity yet remain to he sm·n·.n·d. The statistics for tlte lll'eKent season 
are as follows: 

ShorC'-liue snrn~.Y\!d .. __ . _ ..... ________ . ___ . _ .. _ .. _ .. _ ... ___ .. __ . 1 OJ rnilei-i. 

l{(l~1ds ____ . - - - .. __ - ..... - . - . - - . - .. - - - - - - - - - - - - . - - - · - · · - - - - · - - - - · ~~ "' 
An'a of topography, (s<1nare mi!lc'K) ... ____ ..... _. _____ . ____ ... __ ... 10 

As:,;istaut \Yhitiug h<Ltl pas,;ed tht.• early part of the seaHon in Section Y. llt•fone taking up 
work on th(\ coast of .Maine, Snb-Assistaut Hosmer lia<l been employetl in serYiet' wltid1 will be 
nientioned under the head of Section lX. 

In the latter part of Sq1temlwr l iwrnonall.r Yisited tlw partiei;; tlwn in tlw field m1 tl1e eoaRt of 
J\-Iaine, westward of and at Penobscot Bntraurn~. The result of clmw i1111uil',v an<l i11,;p1•ctiou tLt>n 
made, in conjunction with Assistant \Yhitiug, was highl.J i"atisfadory i11 n·g·anl to the methods iu 
use f{)r the proper representation of ground, and for St'curi11g accuraey in thl• soundings. I cannot 
forbear expressing my gratification at the integrity aml eeonomy manifested in the ;ulrnhtiRtration 
of the parties, aud at the tact and judgment with which th<' assistant officers lun-e gailwd the good 
will and respect of the inhabitants "ith whom they were quartere(l. 

Hydrograplty of Friertd8hip Rfrer, Jfedomak Rirer, a11<1 ,John'.~ Ray, .l/11i11e.-For tlit> s11pple
mentary soundiJJgs needed to complete the in-shore hydrography westward of Pt>nobscot Entrance, 
Suh-Assistant Halter was placed in charge of a party with tlic t-1choom•1· Bailey and tht· stt.~am 
launch Sagadahoc. The soundings were commcnecd on the 1'.!th of .Tuly, a11d continued until the 
4th of NoYember. Iu addition to the h,rdrograph~- 1wrformed and referred to under a previous 
head, Mr; Halter sounded the Friendship RtYer, and, in connection with that work, Pxtemled the 
hydrl:>graphy of Medornak UiYer southward to Cnmlu .. rry Island. He also :-:om11led Johu's Bay, 
connecting at Pemaquid light with the hydrogra.phy of ::\Iuscongt1s Day. Owing to the nufaniral.Jle 
weather which preTailcd during a considerable part of the seasou, a part of the approach to 
Medomak H.iver ;yet remains to be sounded. 

Me.ssrs. W. I. Vinal and G. T. Bigelow, jr., aided iu the hydrographic work of this party. 
Sub-Assistant Halter thus reports tlie statistics of his work in this section: 

Miles nm in sounding ...... __ ............... - .. - - - .... - - - . - ...... - .. -
An!Pes n1easured. . . . . . . _ ...... - - - - - - ... - ...... - ...... - - .. - . - .. - .. - -
Casts of the lead ..................... - ........ - .. - - .. - - ........... . 

Mr. Halter is now preparing for hydrographic dut~' in Section IX. 

751 
fi,600 

53,000 

Hydrograph9· of Sasatwa Rh.ler, bet1ceen the Kennebec ancl Rlteepscvt, Jfaine.-Sub-Assist:=mt J. S. 
Bradford was a11signed to tliis section for the completion of somHlings iu tlw watN passagt•s 
between the Sheep843ot and Kennebec RiYers, aud commenc(•d work with a party in th(• schooner 
Caswell on the 18th of July. The hydrograph;y accomplished includes, besides the Sasanoa Uirnr, 
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that ofGrPat Hell Gate aml LittlP Hell Gate; also Knubbfo Bay, the Goose Rock Pasfla,ge, Fire Island 
Harl>or, arnl HeYeml coye,; raukiug as harbors, the vicinity of the dangerous Cat Ledgm;, Birch 
Point J,l'dgP. arnl the ,.;omHli11g ot' Back Hh'er. 

Nearl~- all tlw wol'k of this i1arty was done at slack water, thP cul'rent of from seven to ten 
knots remlt'ring it impossible to sound at, :my otluir stage or t.lw ti!lP. 

Besides the general ~work, 1\lr. Bradford determined in po;;ition the dangerous rock in Upper 
Hell Gate k11own as the "Boiler," and n~comrnended that it ::ihould he marke<l by a buoy. He s-µ.r
W"yt•d also four other rocks in that passage and three iu G1·m1t Hell Gate, five daugprous rocks 'in 
Knuhlile Bay, and ('ight iu Slleepscot ltiver. The survey of' Birch Point Ledge g:we great satis
faction at \Viscasset, that Llang('r being directly in the track of' ves:;els beating up from Back River. 
The rock bas 11iue feet at mean low water, and is so shaqi that ouly one shoal sounding was found 
on it. l\Ir. Bradford recmmuonds that a buoy should !Jc placed on the ledge. 

'I'he l'esults of th!' snrvt'y in the lower part "of the Sheepscot l{iver wert1, mainly, the develop
ment of tine a11chomge,; at Fire Island Harbor and at Hermann's I-farbor. 1'his last, though diffi
cult of entrancn, is peTha11s the best lmrhor on the rh-er. Cape Harbor was sounded, and also a 
paHsage inside of LO\n'r .:\lark Island. The passage inside of tlw Oat Ledges was traced out, the 
ledge:-; heiug hitherto supposed to restrict the iIH"hore deep srmll(ling:,; in that vicinity. 

The part_'I- in tlw schooner C:rnwell continued at WOI'k until the 7th of NoYember. Snb
A::isi8tant Bradford was pfficieutl;<.- aided by l\fessrs. A. F. Pearl and Lucien Il. 'VTight, and by Amos 
1\L .fow!'tt, acti11g eusigu United States X:n-.r, commanding the Caswell. 

In tlH' Yarious pla(•.ps in whidt tlw party worked iu this section (see Sketch Xo. 1) a11 aggre
gate of about twenty tho11sa11d soundings waR reconled. The resulting hydrogTaphic sheet shows 
that thirty-one rocks, most of them daug<'rous, han~ been detected by the sounding,;. 

Early iu tlw se:1son, Sub-Assistant J:rauford was engaged in Section JV. 

Sun'C!J on ltemwi>ec Rfrer near Hallou:ell, o1lai11e.-In Xovember, 1866, at the request of Brevet 
Hrig:uUer Genl'J'al B. S. Alt•xamler, linited States engineers, ~t Stll'"\'t•y was made b,y Sub-Assistant 
C. H. Boyd of the shoals which occur in the Kennebec in the vicinity of Hallowell. For the use 
of the eugiueers, the topography ,,-as mapped on a large scale. A tide gauge was k(•pt in opera
tion, and fon thousarnl soundings were recorded. ~fr. BOJ'<l also recorded observati()11S on the 
e1irr(•11ts of t1w river, made Lori11gs on the shoals, and fiunished for the nse of the engineers the 
data ;.;peeific<l in the request of GPueral Alexander. 

J\1 ore reePutly tl111 smTP.Y of the Kennebec was extended from Shepard's Point to Gardiner, a 
c:listance of ahout three rnilt·s, at the Tequest of General Thom, of the corps o:f e111:,rineers. Under 
the di1·t•ctio11 of Sub-Assistant SulJiyani 'the shore-line was traced by .:\Ir. 1-t. H. Richards. The 
soundings were made hy )lr. Paul Mayor, who aided Mr. Sullivan in another part of this section. 

8nh-.Assistant Boyd is now preparing to resume field-<luty in Section IX, aud Sub-Assistant 
Sullinrn to take up woL·k in Section YIU. 

Toz>o!lrapliy of Harp.~wt:U 8ountl, ~1Iaf11e.-Further progress has been made in the plane-table 
sun'ey iu the inmwdi;ite Yici11ity of Xew Meadows Uiver, hy the party of .Assistant A. \V. Long
fellow, who took the field on the 10th of .July in this ·section, having been previously engaged in 
Section IV. By the Jlli(ldle of October, the shore-line surve~, of the estuariei:; of ll~LrpHwell Sound was 
completed, amt the detailed survey of' Long Reach and of the ueck adjoining, as shown on the 
progress sket,eh Xo. 1. 

Suh-Assistant H. \V. Bache wao: attached to this party. The schoone1· MerAdith was m;ed for 
quarters and for transportatiou. Bad weather gmatly himlf1re-d tl1e progress of the field-work. 
The fo11owing is a sumntary of the topographical statistics: 

Shorf'-line traced_ .. ___ . _ .. - .. - - - __ - ________ . _______ . ____ . _ .. _ . . . . 64 m'fles. 
I~,oads __ , ... - _ . . . . . _ . - .. , - _ - .... , ..... _ . _ ... _ , ____ . ______ . ____ .. _ 6 " 
A1wi of detailed sun·ey, (square miles) ... _:_ .. ___ .. ,.,_ .... __ .. ___ , 5 

The parts of .A:-;sistant Longfellow was transferred to Portland in the middle of October, for 
8ervice .\Yhich will be mentioned under a subsequent, head. 

Hy<lrography of Portland entrance, Maine.-Tbe oif-shore soundings needecl in the approaches 
to Casco Bay were completed in September and Oct-Oher, b;r the party of Acting Master Robert 
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Platt, Uuited Stai es NaYy, with the steamer Corwin. ProgresR Sketeh Ko. 1, i,;lwws the addition 
thus made to the liydrngra'ph.r of the section. One of the results of the work i:-; the deYeloprneut 
of a rock with five aud thret>-quarters fathoms of water, between what is known aH Bulwark Ledge 
and outer GrPeu lslan<l, near the m1trance, to Pmtland Har!Jor. 

Iu a special communicatiou, Ac~ing l\laster Platt stronµ;ly urges the expediency of a light on 
Half-way Rock, at the entra11ce of Casco Bay. Haying personally cx:amined tlw vicinity in October, 
the recomme11dation was apprtfff'd and referred for tlw eo11Hith~ratim1 of t11e Lig'ht-honse Board. 

Tidal observations were kept up at Fort I>opham, near the month of Keimelwe River, while 
the hydrogravby was in progress. The soundings made extend in lines bet\n~cn Uape Elizabeth 
and Seguin Isla11d. 

The steamer Corwin had be(m previousl,\· in service ill the vicinity of the Florida I~eef~ of which 
mentiou will lm made uurler tlte l1l"ad of Gulf Stream in this report. 

Re-siiri:cy of Portfrrnd Harbor.-At the request of the Bngineer Department, which \Yas abo 
warmly seconded hy the Portland Board of Trade, an exami11ation waH made in ,Soyember of the 
shore-line and soundings of the inner harbor of l'ortland. Assistant Long;follow re,·iscd the topo
graphical outline so as to preseut its present features. The soundings needed were made by Acti11g 
Master Platt with the party in the steamer Corwin. The rnsults obtained b;r both parties lrnYe 
beeu mapped on the scale desired and furnished to General Thom, of the corps of Uuite(l States 
engineers. 

tlun,cy of S<wo Ri1,cr, Jfainc.-Thi::; work was done at the rcf)ucst of General Thom, of the 
corp;; of United Stat;>s eligineers. Sub-Assistant F. Ji'. Xl•s comm<>nce<l a topographical suryey at 
the mouth of the rh·er on tlte :!.":ith of September. ThP limits of the plane-table inelude the break
water whid1 is unw undet· c011Htruction. 'From the entrance, hnth shores of tht~ riYer wPre Rlll'\'P,yt"d 

upward as far as Saco, the head of nayigation. The hyclrograpby wu:-; then taken up and com
pleted by the l::lth of No\·ember. ~fr. Xes has, since that date, bet"u employed in running le\·pls 
between the tllree tide gaugc8 established by General 'rhom-ont:> of tlwm being at tlic mouth of 
the riYer, another at Ferr;y House wharf, and the thinl at Saco. Sketches ''ere furnisltl:'d to the 
e11gi11eer officer showing the position and extent of the rocks whid1 obstruct tlw uavigation of 
the Saco. 

Sub-Assistaut N es was engaged, during a long period of the present year, in Section IX, in 
work which 'Will be referred to under that head. 

The survey of tue S:tco Hfrer embraces the following statistic:;;: 
Shore-line ___ ... _. __ .. ____ . ___ . _. _____ .. __ .... _. _ .. _ . __ .... __ .. . 
Marsh-line __ . ___ ... __ . _ . _ _ _ . _ .. _ . __ . ___ . _ .. _ .. _ .. _ . _ . _ .. __ . _ .. . 

18 miles. 
13 " 

Miles rnn in sounding __ . _ . _ . _ . _ .. , _ .. __ . __ ... ___________ . ___ . _ _ _ 4-(i 
Angles measured .. ___ .... __ .......... _ ... _ .... __ .... ___ . _ . __ . . . . 4-9:l 
Casts of tl1e lead._. ___ ... ____ .. __ .. __ , . _. ___ . ___ ... _. _ - .. ___ .... 8,775 

Topography near Wells, 1llainc.-The detailed Sl1rvey of this vicinity, which haR been hitherto 
representetl only in shore-line, was taken up in the course of the season u~· .Assistant Hull Adams, 
at Ogunquit Station. The coast adjacent to Wells was surveyed for three miles, and from the beach 
back to the road which leads from Keunebunkport. 

In the neighborhood of York, Assistant Adams filled ·with topography a spac<' left between the 
general survey of the coast and the surYey of Port,smonth Harbor. This included the area between 
Godfrey's Cove and Brave Boat Harbor. The work was bounded by the road leading from Kittery 
to York. In the localities referred to, the party of :;\lr. Adams was oemq)ied until the close of the 
season, iu the rnillrlle of N oveIJ?ber. Early in the summer, tlte details nee1fod to complete i11e surve,Y 
of the ooast of New Hampshire, between Hye and Portsmouth Harbor, were filled in. The new work 
was joined with the survey of Captain Stansbury, at a point about three miles below Portsmouth. 

Assistant A.dams was aided during the sea8on by .Mr. J. G. Spaulding. The following· are sta-
tistics of the topography, exclusiYe of a revision of the former survey. of the city of Portsmout,h: 

Shore-line surveyed. _ .. __ ..... _ . _ .. ________ .. __ . _ . __ . _ . ____ . _ - ___ .. 3:! miles. 
Marsh-line ... __ ... ____ . ___ . __ - , ____ - ________ . __ - .. _, __ ... ___ ... - - __ . 26 " 
Roads. __ .... __ ... __ ._ .. _._ .. - . ___ .. - .. __ . _ .. _ .... _ ..... ,. _ .... __ ... 29 " 

Area of topography, (square miles) .... _ ... · ............ , ...... - - -- ... 12 
3 
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Sun·ey on 11ferrimfwk Rfrer, Jllas.~aclmsetts.-Early in the summer, a request from Hon. B. F. 
Butler arnl otlwrs was met by the assignment of the party of ARsistant Henr~· .l\Iitchell for a survey 
iu the lower part oi' Uie ~.Ierrimack, the improYemeut of its navigation ll~· a company incorporated 
by t.J1p ),fassaclmsetts legislature being then under consideration. 

Tb is smTey covers a reach of tlie river known as l\litchell's Falls, two miles in length, in which 
tlit•re arc three rapids that offered considerable difticnlt.r to tht~ party in sounding, especially in the 
i,;election of proper planes of reference for indicating the depths. l\fany varfations in the height of 
the rin•r ocemTed at difti:~rent hours of the day, under the action of the tides combining \t'ith the 
different diRcharges from the mills of Lawrence and Lowel1 above. The work was consequently 
diflfoult, but was executed with accura ·y, and a Rufticient number of bench-marks were left to aid 
the engineer in using all the re~mlts of the survey. The slwre.Jines, ledges, and bars, together with 
p1·ofiles of the rin,~r hed, surface slopes, hourly changes of e1eYation, & c., were combined into a 
pl1ysical map, (Sketch No. 2 7) which ingeniously exhibits at once, to those who may undertake the 
improvement, aJl the ekments for 1'JiCl',fiCatiOllS flIH} estimates. 

Under the general direction of Assi>;tant MitPJ1ell, the topograph;i', soundings, and most of the 
obsernttious required in this department, were made hy M:r. Il. L. :;\cfarindin, who had passed the 
early part of the surYeying year in Section VIII. Mr. J. N. l\foClintock served as aid in the party 
of Mr. Mitchell. 

Tile expenses incurred in the ,.;tuYey on the Merrimack were defrayed by the Pentucket Navi
gatim1 Company. 

Bo8lon 1Iarl>01·.-The general dnties of Assistant Mitehell permitting his continnam~e as a 
nrnmhcr of the Unit<;d States advisory council, his regular work has been carried on within call of 
the harbor commission of .lUassaclrnsetts, from which questions specially intricate in character are 
referrNl to the council. An extract is appended from the first annual re110rt of the board of harbor 
commissioners to show the relation sustaiiwd towards that body: "The members of the board 
were ap1mintf'd on the 29th of ,June, 1866, and organized on the 9th of Ju1y. The boartl were 
fortunate enough to secure as an advisory council, Hear· Admiral Charles H. DaYis, Superintendent 
of the United StateR Naval Observatory, Major General Richai·d Delafield, of the United States 
corps of engineers, l\fajor G(meral A. A. Humphreys, Chief of Engineers of the United States, and 
Henry l\litchell, esq., assistant in the United States Coast Survey. The advice of the council in 
regarcl to the protection and improvement of our harbor, especially Boston Barbor, rendered as it 
is, gratnitom:;ly, has beeu, and will be, of the highest value and importanct>. M1-. Mitchell, as the 
representative of the connci.l, has been able to attend most of the meetings of the board, and we 
are deeply indebted to him for his ai<l. 

"\Ve ha,·e eng~tged as engineer of the board, Albert Boschke, esq., whose seryices on the coast 
survey aml in tlie survey of the harbor of Boston, as well as his other <1ualifications, specially ada1>t 
him for the situation." 

An invitation to fill a ''acancy which occurred within the present season in the advisory council 
has been accept,ed by the Superintendent of the Coast Survey . 

.Astrmwmical observations at Cambridge, }lfossaehusetts.-The transatlantic telegraph operations· 
undertaken last year by the Coa..'>t Suryey, for the purpose of obtaining, if possible, a more accurate 
determination of the differences of longitude between the principal observatories in Europe and 
the United States, made it desirable that a re-determination bJ.' the telegraphic method of the 
difference of longitude between Cambridge and w· ashington should be completed this season. 

Ear].'\· iu May, Assistaut George "\Y. Dean was dirf'_,(Jted to organize a party and to arrange the 
details requisite for the astronomiual work. 

Hear-Admiral Charles H. Davis, United States Navy, at that time Superintendent of' the Naval 
Observatory1 at "\Va.shington, and Professor Joseph Winlock, director of Harvard Observat-ory, at 
Cambridge, Wl'II'e invited to co-operate with the Coa1-1t Survey in making the proposed longitude 
experiments~ and Jlromptl.r made arrangements for that object. The opportunity was also notified 
to the directors of the several astronomical_ observatories convenient to the telegraph line. The 
director at Duclley Observatory, ProfesS-Or G. W. Bough, having t,be requisite telegrap11ic apparatust 
took part in the operations.• 

The plan adopted was, to determine with great precision the corrections and rates of the clock, 



 

THE UNITED STATES COAST SURVEY. 19 

each night at the seyeral stations, am1 as Roon a;;; the telegraph line was anlilable for the use of the 
observeri"i, which was geuerally at n p. m., thP clock at Harvard ObserYator;y was cmrnef~tpd iu 
the main telegTaph circuit, and dock signals were i'\ent to the Ohsernttoriws at Albm1;.- and )\'ash
ington for 1fre minuteR. l\1eanwhile the clocks at those places were adjmited in their respecti\-e 
local telegraph circuits, for the purpose of recording their clock signals upon the chrouograpll while 
receiving clock signals from Harvard Obseryator;y. 

At, the expiratio11 of fhe minutes, tl1e HmTard clock was disl'nnuect<•ll from the inain telegraph 
circuit, and a<Unsted iu itci local circuit; the Dudlt•y Obsen-ator;.- clock heing nlf'anwltile placecl in 
the maiu circuit, and its signals recorded at Cambriclgf\ aud \Vashingtou for live minutes. fu a 
similar manner the clocks at coast s1:u·vt':f station .seat011, and at the ~aTal OhserYator~- at \Yaslt
ington, were com11ared b~T telegraph with the clocks at Cambridge aud Aluauy. 

lmmediatHly aft.er the first set of clock comparisons were complPted between the sen•ral o1)8er
vatories, each night, a second series of obserYations were made for determiniug the clock correctiom;. 
This usually required about au hour and a half, after which a ilec01l(l set of cloek comparisom; 
followed, thus furnishing the data for ascertaining the rate of each clock from the obserYatories, 
and also from the clock comparisuns. 

The requisite ou;,;ervations at HarTard Obsen-at-0ry were made by Professor \Yinlock-.'lnd his 
assistant, l\lr. Georgt'. 3\1. Seal'le. The im;trnment nsecl for rletenuini11g the clock coneciions was 
a forty-eight-inch Trouglttm1 & Simms transit, (Coast Snr\·cy, ~o. 8,) ha\iug an aperture of two arnl 
three-quarter inclwt>. 

\Vhile the longitnde experiments were in progress, l\lr. Searle Yisite<l "~a,shingtou and made 
several sei·ies of observMions for determining the persoual equation between himself and Assistants 
Dean and fl-oodfellow, and Professor Newcomh of the Naval Ohsen,aJ01·y. On his rnturn northwanl, 
Mr. Searle passed se,·eral days at Albany, but the weather }H'OYing unfaYomble only a fow obseiTa
tions werP ma.de for personal equation between himself and Professor Hough. 

Near the close of August, Assistant Dean, with Professors Hough and ~cwcomh, joined 
Professor vVinlock, at Cambridge, and made the final obserYations for personal e<pmtion. 

• The operations here noticed will be again alluded to under the heads of Section II and Section III. 

Latitu,de observations at JJ[anoniet, near Plymouth, JJ.fa,ssaclm.~etts.-These obserratiom; were 
commenced by As8istant U. 0. Boutelle, on the 27th of June, his part.v lla-dng been previously 
employed at anotlier station in this section. Sixty-seven pairs of stars were observed for latitude, 
on thirty uights, with an _average of six obserYations to each pair. In cmmection with these, 
obserYations were made on twenty-seven nights in ,July and Augnst, for local time. The value of 
the scaJe divisions of the level of transit No. 10 was carefully determined, and observations were 
made to find tl1e correction for irregularity in the form of the pinlts. To find the Yalne of the 
micromet.er of zt>nit11 tde8cope No. V, fiye western elongations of Polaris were obsen·e<l by one 
hundred and sixty-three readings, and the value of level A. was determined in terms of the micro
meter by two hundred and forty obserYations on six days. Assistant Boutelle was aided in the 
latitude and other geodetic obsern1tions at .:\Ianomet by Messrs. F. ll. Agnew and C. S.Peirce. Sub. 
Assistant ,J. W. Dom1 alsojoi11ed the party in July, aml rendered good service by nutking tlil': fin;t 
reduction of apparent Jllaces for all tbs stars used for latitude. My first vi8it of inspection was made 
to this party, and I was highly gratified at the vigor and a.bility manifest in its conduct. 

Magnetic observations at Manomet and at Nantu-0ket, ~lta.~sa-0husetts.-At .Manornet station ten 
determinations of magnetic dip were made by the party of Assistant Boutelle, on fom· days in 
August, by two huntlred and eight observations. Half-hourly readings of maxima ~tllfl minima 
were taken on six days, for Yariation of the needle, and observatiom; of defiection and vibration 
were made on three days, to determine the horizontal intensity. 

The magnetic elements were determined by }fr. Boutelle also a.t :Nantucket, in June, using, as 
in the observations just alluded to, declinomcter No. 3, and dip circle No. 8. At Nantucket, (Cliff 
station,) ninety half-hourly readings were taken on four days, for variation. Six determinations of 
the magnetic dip were ma.de, on two days, by ninety-six observations, and two day8 were employed 
in determining the horizontal intensity. 

Assistant Boutelle was very efficiently aided in these and in the other operations here reported 
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hy J'.Ir. F. H. Agnew. Tl1e ohRe1Tations for magnetic dip at ]\fanomet, were made h,1.- Mr. C. S. 
l'eircp, as Wf'll as the largn· pnrt. of the otlwr magnetic ob8erYations at tliat statio11. 

IJ.1Jdr<1ffl"llJ1li.11 of J>u.dmr.11 Harbor, ]lfa.~8adrnHettn.-Tlw soundings made 110;u Dt1xbnry define 
the two d1a1111els, one of whieh pas;;;es up the east side of the bay t(> the >icinit.r of Powder Point, 
the otlwr lmmehiug from the main chanllel off Clark's Island, and running towards the west shore 
of the bay. The Wtlrk "·as done at low wate,r. Tidal ohservatious were made during twenty-six 
day" of tlw month of Xoyeml)er. 

This 8nrn>,v ww' m:llle by Snh-As,;;i,,tant Horace Anlll"rson, ah1ed by }frs8r.";. C. P. Dillaway 
a]}(l R. B. ralfrPy. The following itl a sum1miry of the hydrographic stati:'>tics: 

~\liles rnn in soumliug· _ ...... _ .... _ ... ! . _ . _. _ . _ - _ . _ ..... - _ ... _.. . . . . 75 
.AugJp:-; . __ ... _ . __ . _ .. _. _ - .. - ..... _. _ .. - _ - . - _ ... _ - ..... _ . _ .... _. _. 455 
:::-.'umber of soundings ___ .. _ . _____ . ____ - ___ - _ - _ - _ .. - . _ - _ - _ - _. _ - _. - . - 7, 453 

l\fr. A111for:-;ou had hem1 p1'eYi11utllJ cngag·ed in lh<~ 11ortlwrn part of th!" sect.ion, aml a.lso in 
Section YI II. 

The work do11e near Duxbury connects witli the hydrograpby of Plymouth Harbor, which was 
SUTYP~'Pd in 1857. 

Latttwlc o/J.~erl'fltious at JYantud.:et, .Massachusett.~.-After closing at Farmington, l\.faiuc, the 
."ieril•s of obserYations fol' Iatitrnle, mcutio11ed in the ]ai-;t an1111al n•p01-t, Assitltant HouteHe trans
forred !Ji>; party to ~mitncket, the southern eml of the arc of ahont :3°.3 of the meridian, tlrn length 
of wltich was to result from clos<· <letcrminations of the latitude of the two places named. A proper 
site for tlw ternponny oh8Prvatory was fon11d in the garden of lJeter l<'o!g{>r, es(i., at a point about 
111illwa,\- bPt'll"Pen Xantucket (_ ~Iitl' and Son th Towt'red Church, two of the Rtations of the triangulation. 
St011P blocks uot being pro('urahle in the vieiuity, J\fr. Boutelle mounted the transit instrument 
npon a ;;}10rt section of a ship'" mast, i111be<hled thrct• fe<'t in the sandy soil, and placed t]ie zenith 
t1•l1'>worm upon a portahlP wooden staud, contriYed by him for this purpose. He reports that the 
changes in azimutli ;iml len,J resulting from that arrangement are n11t greater than those iuci<lent 
to tl1e URI' of stone l>lockfl. Senmty-orw pairs of stars were selected for ob88ITation at Nantucket. 
One set of thirty-nine pairs were obserTe<l from the '.Wth of SoYember until tlw 5th of Deeemb~r, 
the remaining thirty-two pair,; from the 7th until the 2tlth of Deeemlwr, 18Hfi. Jn all, four hnntlred 
a11cl l'1l'Yen olJst•Tvations were reconled fort.he latitude, and in connection with thei.n ohscrva.tions 
wen• made 011 seventeen 1iights of the same period, for local time. After the 8th of December the 
latitude obscTvations at Nantucket were continued by J\lr .. F. H. Agnew, the attention of Assistant 
Bontell1' lwing requisite at Calais, )Iaine, in l'onnectiou with the determination of differe11ce of 
longitude b;r means of tlJe Atlantic cable, reference to which was made in the last annual report. 
Ohser,-atiom: for time during t11e samP 1wriorl were eontinned hy J\1r. C. B. Bontell<'. 

Tlw com1mLed latitude of the Htation near Nantucket, 1·esult]ng from ther;e observatious, is 41° 
17' 14".17, of which AsKistant Boutelle reports the probable error w he only 0".10. 
, Dm·ing the winter mid early spring the records of olJservations which had accumulated in this 
part;y W<WP duplicated, and the field computations were made. 

The geo(letie obserYatious at Nantucket mquisite t'or connecting the latitude station with the • 
clmill of primill"Y triangles were taken 1111 in 1\ia:f of tlrn present year. ~lr. Boutelle e1·ected at 
Nantucket <Jlift' an obsening tTipod ancl scaffold twenty-two feet high, and posted heliotropers at 
111dian Hill and Sboottiying· Hill. Primary and secondary angles were here measured, an.ct tho 
stations ~onth Towf'rcd Church, Folger, and Sankaty Head Light were also occupied. Twenty 
ang·Je;; were mPa,:-;ure<l at tl1ese stAitions upon niueteeu o~jects, by seven hundred and twenty obser
vation8. '.rltl~ height of the primary station and of the astronomical obserYatory were det~rmiued 
by lew·ling. 'fwt>ut,Y commcutive tidc8 were observed for determining the plane of mean level of 
the st>a, to wbid1 the heights were referred. 

A compari:son of tlie effects oflateral refraction, with reference tD the differing character of the 
lines ohscrved, is tltus concluded iu the report of Assistant Boutelle: "Generally it has been my 
experience, that when a geodt'tic line passes ne,ar the surface over varying depths and teniperatures, 
clear vision thnmghont its length will rarely he obtained, and lateral re.fra.ction will surely be 
encountered/' One of the lines here alluded to pai:;se<l within tweRty foet of the wa-ter on Tucker
nuck Shoal, though the ends of the line were resp~ctively eighty-one and a half and two hundred 
aud sixty-five feet above the sea level. 
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Sur1,ey (~f Pr01•inceto1!'11 Harbor, ,lfasiiaclw.1·f:tts.-A call from the hoard of Stati• commissioners 
for a comparatiYe suryey ofMqw Cod H arl)l)r, was respmHlPd to by the assignuwnt at their request, 
in August, 'Of Assi."ltaut II. 1 ... \Yhiti11g· to ex{·cutl• the work desired. 

The local irn}!orta11cc of the lrnrbor at J)rovincetown, aud tlw attention whieh its eondition has 
attracted, make the queRtiom; depending 011 the present smTey lJ,'" )fr. ·whiting of special interest. 
Various hoards and euginm~rs have gin~u theoretical opi11ions <·oucerniug; it, hut fi>r ma11;v ~-ears no 
inve.stiµ;ation of pliysical facts and tendencies has heen made. ..c\.ssi,-;tant \\"hitiug h; now llTepariug 
au elaborate map comprising the topography and h.nlrography. Thi,; hl· will do;,;dy comparP \\ith 
tlie foaturcs found by the Coast S1irvey iu li-1±8 an<l 1857; and with tl1e snrwy of 3lajor .1. D. 
Grullam, to1)ographical engineer, iu u;::>3, U\:H, aud 1830. 

The pre:-;ent sun·e,\· will inn•stigate tlte changes which are taki11g place in the luuli01·, and their 
1ihysical causes, and will include the stiul,\· of the tidal enrreuts and the vm·ious d0posits. It will 
especially consider the ti-asibility of closing the e11trauce in10 tl1e Past harbor lag-0011. Exam i11at ion 
will also be made of the drainage and deposit of sand from tlte Long Point fiat,; into the a<\jacent 
deep water of the harbor. 

The i1n-estigation C(}ncluctNl hy .:\[l', \Vhiting will not onlr determine the e.:qwdienc,\· of Pxpen
diture.s for the impro\·emeut of this harhor, but the principles thus deYPlopP<l will lw miiYPrsall,'I· 
api)lieable, aml mi.Q· serve as a basis for the decisiou of othPr 1liffieult f}UPstions concerning appro
priations for harbor impronmwut liy tlw Statl•s or hy the general gm·ernme11t. 

Assistant vVhiting w~cs cngiiged in the svring in 8ection Y, alJ(l rluriug part nf the summer on 
the coast of 1\Iaiue. ln prosecuting- the sou11ding·,; uear ProYiucetown lw wai:; ai(led by 2\Ir. G. 
Bradfor1l. 

Topogrn]Jhy of Nm·1·aganset B<1y, Rhode falmuJ.-.,After n close examination of the 1ktaikd RmTcy, 
madP nmler his dire<·tirn1, of tlw lower Jlart of ProYi<lence Hi>er, Assistant A. J\1. Harriso11 rpsnmed 
to1lOgTaphical work at the cit;1-- of ProYidence in the latter part of .l mHe. He l1:u1 previously d!'tached 
a 1>arty to work at Fall River, in charge of Snh-Assist.:rnt H. 'M. De '\V N'S. Mr. Hani,.on completed, 
on a large scale, a shePt containfog the wharf lines at ProYidenee~ verified aud inkt'd ;1 shed eon
ta-ining Prndeuce Islaml, of which he had traced the shore-line. The details were filled in by Snb
Assistant Hosmer during the illness of the dlief of the party in l~Gll. Doth of these ;,;l1eets are uow 
in the office. The two parties, under tht• direction of Assistant Harrison, ('Olltiimeu iu tlw 11Pld 
until the middle of October, and completed the detailed SlllTP.Y of tlw cities of Pnn-idt•nee aml Fall 
R,iver. This work is intri<~ate in ciiaraet{~r, and was mneh imped1•a hy 1mlii.n>rnhle wt~atlwr. The 
following is a s;ynopsis of the statistics: 

Shore-line surveyed ___ . - .. _ .. - . - __ . - - - - - _ - - . - - - _ - - - - . - .. - . - - - .. - . 1:) nrilPs. 
Road8 .. _ .... : . _ ... _. _____ . __ . _ ..... ____ . - .. ___ ...... _ - - ... - .. - - l;"iO " 
Area of topography, (:1qua.re miles)-_ ...... _. _ ... _ .... _. _ - .. - _ .... . (> 

Pr011idence and Seekonk Rfrers, Rhode Is1and.-U1Hkr an applicatiou made in De<•ember, 1sn9, 
b.r public authoritiPS interested in improvements of tlw chamwl of tlu• riYer lH'aI' the city of Pnrd
dence, and in that of tlH' Seekonk below Pawtucket, Assistant F. P. \Vehlmr w:is assig1wd to make 
the requisite examination. His surve;r revealed the prc>cise character of the obstructiom; in '!Joth 
rivers, which were in the one case a 1Yreck, and in the other se-Yeral sma,11 bars. Al1 the obstaeles 
were determined by soumliugs and mapped. Copies of the resulting ch:.ut and of the <lt't:tiled 
report of Assistant \Vebber were furnished without delay to the city autlwritieR of ProYidcnce and 
Pawtucket. 

~{r. Webber was suhscc1ue11t1y employe1l in other part" of this section, and idso in Section III. 

Hydrogra;plty of Na.n·<1gmiset Bay, Rlwde I1'fancl.-1n the westem part of N arragituRet Day, allll 
in conuection with the work preYionsly done in Providence l{i\·er, the hydrngraphy lias li(•en 
extended by Assi8bmt \Vebber with :-L party in the schooner ,Joseph Henry. The space between Hocky 
Point and V\' arwick light-house was completed by the end of August. Greemdc~h Ba.r was sounded 
between that date aud the 2d of October. The h;ydrography was tlwn resuuwd i11 Xarri1gaus1•t 
Bay, and extended to Hope Isiand by the 2d of November, at which time operations wer<' closed 
for the season. . 

ln prosecuting the hydrography Mr. Weblf(•r occupied forty-eight st<ttious witll the theodolitei 
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and determined in position one hundred and twenty-one points for reference in sounding. The 
liyurographic 8tatistics are as follov.-s: 

l\Iiles run in souucling· ................... - ........... _ .......... _. . . . 514 
AnglnR rneastu(•d ....... - ..... - ............................ _ . . . . . . . . . 4, 497 
Number of soundings ..... - .......................... _ ........... _ ... 38, 118 

In the course of the season the tides wern obseiTed at Hocky Point and at East Greenwich. 
l\J:es,.;rs. F. D. Granger and G. C. Schaeffer, jr., serYed as aid;, in the hyc1Togra11hic party. Ttie 

former had charge of the in-shore souuding·s, which were taken in a boat, and his good judgment 
in the performance of that dnt,_y iR commendml in the report on the season's work. Special mention 
iR also made of the effectfre co-operation of Acting Ensign E. Studley, jr., United States Navy, who 
was in charge of the ve8sel during the working season. 

1\Ientiou will be made un<ler Section III, of the hydrographic service conducted by Assistant 
'-' ebber in th~ early part of the year. His preparations are now in progress for taking up work in 
Se-etion VIII. 

Yie1cs /01· clwrts.-'Vithin the present season the views from sea needful for the completion of 
cltarts of c·eTiaiu of the harbor!'\ between PenohReot Entnmer, a11d Sa11dy Hook were drawn h,y J\{r. 
,Y. B. Mc:Mmtrif'. The drawings represent twenty places on the coast of Maine, two on the coast of 
New Hampshire. one on that of ::\1assac1rnsetts, and four of the vicinity of New York Harbor. As 
usual, the light-Louses aud il:;lnud:,; haying some elevation are prm1e11ted as the leading features in 
the several views. The proper stations at sea were obtained hy the incidental use of the steamers 
Corwin and Endeavor, while these vessels were in hytlrograpl1ic: service. 

Charge of u.~8el.~.-The vessels use<l in thi8 8eetion, and destirn~d for service there in the ensuing 
sea~;oa or for dntr on the soutl1eru coast during the winter, were refitted under the care of 
2\lr. A. U. 2\Iitchell. Sue11 as wen• not needed for work at tlie south, were securely laid up. Tlte 
care mul atteutiou shown in these detajls are warmly commended by the hydrographie inspector. 

Tid<l l ofo1arntion.~.-The e:x temiion of the h_ydrography eastward, on the coast of l\Iaiue, having 
renuere1l it expedient to occupy a new station for tidal dderminations, Owl's Head iu Penobscot 
lfay wal'I selected. ..A_ self-registering tide-gauge was r;et up there ancl started by Captain Mitchell, 
on the 17th of .July. The observations have been regulate<l siuce that time by the liglit-keeper, 
Jlrlr. G. D. "''-ooster. 

l\lr . .l\litd1dl put up another self-registering gauge at the Cparle8town navy yard, the records 
of wliid1 lwtw1~n1 the middle of August and the 1st of Octoher·wern ke1)t and forwarded hy Mr. 
Charles Levin. Since the last mentioned date the Rtatiou has been in charge Of .:\-lr. ll. Howland. 

The records from these gauges are designed to furnish <lata for the close prediction of tides, 
aml for general inYestig·ations relnting- to the laws of the tides. They also afford the means of 
co1111edi11g and systernntizing results obtained from the numerous short series recorded at interme
diate statiom; hy the hydrographic parties. 

Be11cl1-uiarks were establi1'hed anew in resetting the gauge at the Charlestown navy yard. 

S E C 'l' l 0 N I I . 

ATU,NTIU COAST 01'' CO~"'XECTICUT, NEW YORK, AND NEW JERSEY, INCJ,UDJNG PENNSYLVANIA .AND 
DELAWARE, AS FAR SOliTH AS CAPE HENLOPEN. 

J1lagl/etic obxernatio11-.~.-.Assistant Charles A. Schott determined the magnetic declination, dip, 
and intensit,Y at Hartford, Connecticut, by careful observation8 on the 15th and 17th of August. 
The station sdecte<l was near that occupied for the same purpose in 1859. Iu allusion to the 
unusual local disturbance dcn:iloped by the observations1 Mr. Schott remarks: "The declination in 
tl1e vicinity of Hartfonl is umlouhtedly leRS than might be expectfld from the general distribution 
of' magneti8m. As compared with results from the general formula for declination on tlte coast of 
New :Buglaml, the lleviation is abo1Lt ;i4-' eaRterly, and is prohahly due to the influence of trap dikes. 
There is reason to think that the Recular change over clistnrhed regions is normal, or, in other words1 

that the local deflection of iRogonic curves is there a permanent feature." 
The instrumental constauts were determined by Assistant Schott immediately after his return 

to V\r ashingt-On. · 
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A.~tronomfoa.Z ob8cr1-•ationB at JU/Jany, 1'.'cu' Yovk.-In the notice giYen of tlw telegraph operations 
under the head of Seetion 1 iu tl!L-.: report, it wa>' stated that Profes;.;01· G. ,,-, Hough, director of 
the Dudley Observatory, aYailed himself of the fadlities offe1·ed for obtainiug a series of dock C(•lll

pariHons bet.ween Alban,r, Cambridge, and \Vashiugton. Tlw HPCe8s;iry ol1;;erYatious for determiniug 
the clock corrections at Dudley Observatory were made hs l'rotessor Hough aud liis assistant, J\'Jr. 
Thomas E. :McClure, and between the tith and !!Uth of June d1>ck siguah; were successfulJy 
exchanged on five. nights. 

Duplicates of the rt~cords of observations made b;1- tl1e Coast SurH\\- part;\- at ~ea tou station in 
\V :cu,;hi11gton, have hee11 furnished to the se;-eral observatories in exchaug·B for tnmscri pts of the 
obsen-atiom; ma<le for long-it.ude purpose/:'\ at Cambridge and Albauy. 

T11e tdcgraphie operations of the Coast Surn•y party at \Vasltington will he referred to uuder 
the head of Sl•ctiou HI. 

8omuli11g8 at the Battery, Kew York Harbor.-2..t tlie reqnest of the pilot <·ommi11sio11erR of SPw 
York city, the water-front aJJ1·ci1st of the battery ·wmi eloRe\y sounded in Sept('llllwr, l>y Assistant 
W. S. Edwanls. Tlw space represented b:y the h;yllrographie slwl~t is ahout tweln~ hundred yards 
long, b;r :tlxe lrnmlretl in ureadth. 

~\..ssistaut Edwards was emplo;1;ed iu another locality in this sectio11, and tlming the Parly part 
of the season in Sediou YI. 

Topo[/raplly l!f tlw 1~mi1<1t of New ,Te-r.~t:y.-'.rhe plane-tahll:\ surYey of the coast was resumed b;r 
Assistant C. M. Bache, at Deal, iu July. From thii,; point, which is about three miles south of Long 
Brandi, the topography was extended C(mtiuuou<:1ly to Squan, taking in tlle \illag-e aud tlie lower 
imrt of Squan Inlet. lndmliug the bt>ach the friug+' of plane-table work is auout a mile in width, 
and the distance surveyed ten rniles. The inland boundillg of the sheet is the telegraph i·oad which 
runs parallel with the coast at t!te distance of almut a mile from it. Assistaut Baclie crmtinueLl iu the 
field until the 4th of November, :cwd after turlling in at tlw otlice the result,.; of his \Hlrk in this 
section made arrangement" for pla11e-tahle duty iu Section Y. The statistics of hi" wmk on the 
coast of New ,Jcrsc:y are as followi:;: 

Shore-line surveyed . __ - - . - _________ - __ - _ . ___ . . ___ . _ . __ ... ____ .. . 

I-toads . - _ - - .. - - - - .. - - . - .. - - - - . - - - ....... - - - - . - . - - - . - . - - - . - - - - ... . 
.A.rea of topography, (square milet<)- _. - _ - - - - - ... - - -- . ____ ... _. _ .. __ _ 

4~ miles. 
[j() " 

10 

Triangnlation of the coast of :!Jrew Jersey.-This work was resunwd on the 1st of ;July hy 
Assistant .John F:uley. Aft.er completing the meai-mreme11t of horizontal angles at stations laid 
out between Red Bog and North Cook, in the neigh uorhood of Squau, the series or trian~·lcs connect
ing tlrn light-hous•JS at Ban1cgat and Littk Egg Harbor was perfeet.ed. .'.\lr. Parky tli<·u proceeded 
to Atlantic City and took measures for connecting Absecom light-l1onse as a 1'Jtation with thP trian
gulation which has heen passed southward from Sand;1- Hook along the coast of ::.~e"- Jersey. In 
the operations of this season eighteen stationll were occupied with the theodolite, and two tlwnsmHl. 
and eighty-seven measurements made for horizontal angles. Mr. Farley 1·emai11e(l in the field until 
the middle of November. 

In the >icinity of Sandy Hook tile triangulation aboye mentioned waR conuected hy A.HRistaut 
Edwar(ls with the primary work which crosses New York Bay. 'l'his sen-ice eug·aged Mr. l<J<lwards 
frt)m tlrn 1st until the 19th of July, and from the middle of Sept~mber until the middle of );ovem
ber. He occupied six stations aud determined the posit;ions of twenty-fh-e p(>ints. 

In the latter part of .Tuly and early part of August Assistant Edwan1s was occupied near 
Deal, New .Jersey, in furnishing points for the plane-table J)arty of .i:\.ssistaut C. M. Bache. For 
this work seven signals were ernet-0d. 

The occupation of the party of Assistant Rdwards during the formPr part of tlte 8U1Teying 
year will be. referred to under th•e head of Seetiou YI. 

Hydrography of Barnegat Entraru:,e, New ,lcrsey.-Outsidt> of the lm.r at Ramegat Entrancf' a fow 
lines of soundings, needed for the publication of a chart, were ruu b~y Snb-As!'<istant U. K Halter 
in }fay. The chart thus perfected has heen engraved and issued froru tlw office. 

In the summer and autumn Mr. Halter was occupied witll hydrographic work which has hPen 
desc1ibed und~r the bead of Section I. He is now preparing for duty in Section IX. 
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E:cwnination of Little Ef!U Harbor, -"Yew Jersey.-Some natural changes at Tucker's Island and 
c1s<'where in Little Egg Harbor haYing gh-en rise to a question regar(ling tht> expediency of a, light 
or buo,vs, tl1e locality was exarnirwd iu February last hy Assistant R.- :M. Bache. The channel, 
which ltas formetl hy the wearing through of a narrow heach near the south end of Tucker's 
hlaml. 110w ha" six to se\·en feet at low water, and for Yessels of light draught o:ffers a course into 
the harbor morP diTect than the south channel. 

"The Ronthern end of Long Beach has overlapped 'l'ucker',; Island so that its point bears soufih
east from the light-house. 

"Tlwre is a b:u bf~t,ween Long Beach and Tucker's Tslarnl with 0111.\- t11ree feet at low water. 
Old Inlet is consequently useless. The northern end of Tucker's Island has wasl1ed away. South 
channel iwforthe.r to the west. Range Uharmel is not the maill channel info the upper bay. The 
main channel iR the narrow nrnrsh passage over a mile to the northwest of Hange Channel, as 
marked on the chart of 184Ji.17 , 

A full rt!port on the changes was SPiit to the officp by As;.;istant Bache. Two maps upm1 whicl1 
the changes had been carefully indicated were turned in at the same time. A copy of the re.port, 
accompanied by copie;.; of the maps, was furnished to General Hartman Hache, the otlicer of the 
Ligl1t-honse Born·d ha,~iug i11 charge the questions occasioned by the changes of shore'-line and 
other features of the liarbor. 

Assistant Haehe was emploj-etl dnriug the summer a.t other pla1:es in this section. 
Survey at Reedy Islon<l, ( Delmrnre Rfrer,) Delau·are.-This work, and that which will be men

tioned in thP notice following, ';''as lmtlertaken for the use of the RngineeT De1rn,rtment, tl1e details 
desirable hei11g indicated on the ground b,r Lieutenant Colonel C. Seaforth Stewart, of the corps 
of V11itPd States engi11eers. Early in :May Assistant R JV[. Bache cTected signals for a dose 
smTey of tlw vieiuity of Port Penn, iuclucling Reedy Island. The plane-table sheet shows on a 
lnrg«) scale all tJw topographical details of th(~ island, an<l of two miles and a half of the west bank 
of tlw Helawarf', comprising an aggreg·ate of four square miles. 

Tlw ice liarbor at I:eedy Island was surveyed on a larger scale. Assistant Ifache followed the 
11Ia11e-table work by a careful hydrographir~ survey of the vicinity of Reedy lslaml, carrying the 
i;omHling three-quarters of a mile eastward, and extending the work north and south a mile beyond 
the extrNnities of the island. The p~stiagc between Ree,dy Island and Port Penn was also carefully 
sounde1l as well as the ice harbor. About two thousand cm>ts of the lead were 'rccor:rled. The 
sm'W~.Y was eompleted on tlie 10th of .July. 

Before leaving this ,-iniuit,y -:\fr. Badw ran a line of le;-els from t,he tide-gauge which was used 
at the Reedy lsland light-house, and established a bench-mark near the ice harbor. 

1'he principal points used in this special survey were carefully marked for future reference. 
Complete copies of the two sheets, one showing the t.opographical features, and the other the 
bydrngrapl1y, have, been furni;;he<l to Lieutenaut Colonel Stewart. 

Survey at Liston'.~ Point, (Dela,ware Rfrer,) Delaware.-A.s stated in the previous notice, this 
sun·ey was m:u](' for the use of the Engineer Department; the service, depending upon the result· 
ing map, being in charge of Lieutenant Colonel Stewart. 

In the latter part of .July Ao;sistant R. M. Bache established a tide-gauge at a sta,tion a few 
mile!'\ a hove J~i I'll on'1> Point for the adjustment of the som.tdings intended to be made. Signals were 
then ereeted to gfre points suitable for a survey on a large scale. 

The map made by Assistant Bache includes Liston's Point, and above it a mile and a half of 
the west b:rnk of the Delaware river, with half a mile of the bank below the point. The topo
graphienl featurt's were mapped so as to meet any possible requirements in engineering. 

The hydrngra11h~' of tlie vicinity of Liston's Point was extended north and south as far a8 the 
}llane-table limits, aml to a distance throughout of half a mile fr(Jm the shore. Immediately above 
the point, where. the water is deeper, the soundings were increased in number. About ~n 
hundred casts of the lead were recorded. 

This survey was concluded on the 24th of September. 
The two maps resulting from this survey have boon completed by Assistant Bache since the 

last-mentfoued date, and copies of them h;we been furnished for the use of the Engineer Depart· 
ment. 
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Tidal olJgerratiou.~.-A t Gm·ernor':-; faland C'\ew York Harhor) a :-;(•lf·Tl'~isterinµ: tidt•-gange has 
lJeeu k\'pt in operatimi lly :\Jr. n. T. Bassett. who has ah;o contiuned t{1 made ol1smTatio11s fol' <"Olll· 
parisou with it on a hox-µ:aug(' at the dock of the Hamilton .ATeuue frrry iu BrouklnL Theise 
obserYations liaY1~ hPeit coutiuued ;;ome yeari-:, arn1 have fnr11i,,;h1·1l data f~r mmiy i1111:orta11t and 
expeusin~ improveme11tl'I, hoth puhli<· mill prin1t0. in and m·otmd th1· ltal'l)()r alHl along tht• wuters 
connected with it. Tlieir scientific value will lu· 11ia1Jp rnon• manifest \Yhe11 the s1•ries becomes 
sufficit•ntly extemletl. • 

Beiwh-mo/'l.:;;.-At Barnegat, Ah8eeom, l\1pe }1ny, aJHi Egg l><laud, 0!1 tl1<· nlast of Xew ,Jer:-;e.'·, 
and at Cap1c> Ifenklp1•n, lwJJch-marlo; lta.\·l' heeu establi,.;lwd a,; m1·.allf\ of J'l•fert>tt(•e tu the onliua!'y 
level of tlte sea. This 1lut.'· wa:-; performed in SP]ltf'mber aml Oc·tolwr IJ.'· ::\Ir. _.,\.. l'. '.\Iit1·lil'll. 
\Vhere uo ]Jermancnt base gave opportunity for iiulieating suitable mark, serew pill_.,_ wi.ff" set awl 
marked in the usual way. 

SECTIOX llI. 

COAST OF DELAWARE AND MAlffL ~ND, AXD OF VIRGINIA, AS l•'All SOGTH AS CAPE HENRY. 

SoumNngs in 811Nq11elw1111a Rfrel", Jlru·yland.-For the nRe;;; of tlw Engineer Dt•trnrtnwnt a 
h.\ llrograpbic sn-r...-ey of the Yid11ity of Havre dt> GrnC'e wa;; n•1pwst1•<l iu Deeemher, 181/H, by Jlnjor 
Craigltill. Sub:Assistaut F. F. :Nes was prornptl,Y assigned :t!Hl 1•1)11tinned work for te11 da;Y>'. hut 
und,er many dismln1ntages. Severe cold haviug· do,,wd the rh·er witl1 fo1>, tlH.• part,\· ('lllJlloyed 
seYeral days in obserYing from shon· station8. SeYeral attempts wen· madP to coutinue souudi11gs 
as the ice ga\'e way1 lmt drift. ice, inteUSP Cold, auwf'a\·y gall's llHHlf• it impractieahle to COJUplCtt'. 

the work as i11temleil. Thie' results as far as ohtahwd were eomm1micated to :Major Crnighill. :\fr. 
F. Blake, jr.i RPTred aR aid in tl1e 11,nlrog-raphie party. He had lH·en p1·e,·iously eugagPd in similar 
service i u Section Y l. 

Sn1l·AsRistant. Nes was employed <lnring tl1P0 firnt six months of tlw prest~11t .n·m· i11 Seetimi 
lX, and in the autumn in Section l. 

In March the hydrogmpby uear HaYre de G-rac(' was resumed hy ~\.s;;;istfmt F. P. ''7 el)her, and 
in the course of" tlle month following was exteuded to Spesutie lslmid. Cnrreut ohst>rYntions w£•re 
made mul reconle1l, as well a.K an aggregate of ahout seyeuteen thousand som11lings. Com11lete 
tradngs of t.lw hydrop;rnphic s1.uyey were fun1iisl1Pll for tlw use of the Engineer Depm·tmcnt. 
Iltwing completed 80me work in au iH,jacent locality, Mr. \Yebber was rt-1ptP:..;tP1l in .July to makP 
additional SOUIHlingH mmr Hiwre de Grace. These defined tlw deptli of water uetween the light
bom;e and the new bridg·t>, rmd were recorded in comwction with ohi>t>rnitionis on the enneuts of the 
same part of the SosquPhan11a. 

Gunent obserMtimrn in f!Fw.~apeake Bay.-Other duty haying 1leYolved npou ARsiHtant \Yebber 
aft-er he.completed soundings in tlte Patapsco ~ml its approaches for the Ellginee1· D•.•par1mP111, the 
intended obs1•r\·atiom; on thP currents in the Yicinity of that entrance wen• 1leforred until near the 
end of Mity. Three stations were then occupie~l, at e"aeh of which a. day was spent iu olmerYing 
the (mrrents at the montll of the Pata1)seo. A similar series was rt-eo1·ded at tliree stations :wross 
the bay, and fourteen c1.mse,cutive days were passed in making lH\lf-hourl;\· ohsern\tions at a p1:>rma
nent station in Chesapeake Bay near the entrance of 1lle Patapsco. The results, plotted in the 
usual manner, were furnished to Lieuttfuaut ColonPl Craighill, of tl1f' corps of e11gimwrs, at the 
~~~- . 

Mr. F. I>. Granger efficiently aidl'd Mr. vVebbcr in the operations in this section, and accom· 
panied him for duty in Section I. 

Astrmunnical ob.~er1iation8 at lVaskfagton, D. C.-Bcfore the arrangements mentioned nndff the 
bead of Section I, for exeh:mging longitude i:;ignals lwtwecu Cambridgl' and \\'ashington w1~re 
~ntirely colll})lete•l, ltear-.Admiral J):wis was as!'i,Q'JW<l to the command of the Soul.ll Atlantic 
8<1uadron, and Commodore B. F. Sands, United States navy, was appoiutNl as Su1wrinte11dent 
of the Naval 0h1'ervittor,v. • 

Commodore Sands, who, like his pre{lecessor in tl1e charge of the Naval Obsen·atory, had in 
former yea.rs rendered most exoollent service in the Slll'YC,Y, at once carried into t>ffoct thC' arrange
ments which. were nearly conclude<l between Admiral Davis aml Assistant George vY. Deau. 

4 
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Tlt\• g:e11eral ('harge of tl1e lmigitmle experiments a.t the KaYal Observatory was assig-tied to 
l'rofe;;;;m· Simon Xf'weo111h, who wn,; to be assistecl hy Professors Hall ;m!l HarlrneRs of tlw uavy. 

'l'he do<'k eorrectio11s 1n•rf• 1kfrrrninNl b;i' ohseryations with the large tramdt eirele of the 
OIJH('fYat11r,\·, hnYillg twdYI' fed focal 1e11gth aml an aperture of eigJ1t. allll· ~ 11alf i11cl11•s. 

B(•tWf'{'I! tlH• 4tl1 awl ~!)th of .Tune cloek signals Wl'1'P- sn1:cf'ssfnll;1· exchaugt•u for lo11gitude 
1lt'tf•rrniliatim1s 011 the nig;ht:s. The proce:ss used in the exd1angcs lui . .;; l>een 1l1'snilwd nn<lt-r t.he 
liead of Section I in H uotice of the observatiom; ma1le at· Uamlwidge. Seaton Station, one of t.he 
g-eod1•tic })Oiuts of the Coast SnrYey, is near tlte junction of East Fifth stret~t witli Xorth .A. stn~et, 
on Capitol Hill in vYashington City. It was first occupied for a series of telt;gTaphic lougitnde 
t'Xp('riments in the year 18-17, and in subsequent years it was reoccupied for extt:>uding the tele
graphk long'itmle operations to the sontlnvard from \Vashiugton. In May last a kmporary o!Jser· 
vatory was again put up at the station, and on tlw ~2d of that mouth AstiiRtmit Dean aIHl ARsistant 
E(lward Goodldlow comnH:11cf'<l a i,;erieR of m;tronomical observatiom;, which ·were continued until 
the h;t of ,July. Dnrinp; that. iwriod two hundred autl nineteen standarll Rtars wt-re ohRerved in 
<lett.'rmiuing the dock correctious, aud thirty-Pight stars were obst.ffYe<l to <letPn11i11e perl'loua.l 
equation l1etwee11 tlie assist.ants just 11:1rnPtl an1l .Mr. Searle of Hari-anl Oh..,ernttory. Clo1;k 
signals ""ere suecessfullr cxclmugNl with tlrn obsern1tory at Cambridge ou scYen uights, and with 
the Xaxal ObscrYatory au<l Dudley ObserYa.tor.v on five nightR, aR previously stated. 

1.'he forty-cight-ineh transit .No. 4 was used at Sea.ton Station. . 
.As on former Oc<·asions the \VestNn Union Teleg·raph Compan.i- placed one of their lines 

between Cambridge and \Yas1tington at the sen-ice of tl1e Coast Rnrvr~;y without charge after !J 
p. m., wlien longitm1P oht\e1Tations W(ffC lll'acti't!ahle. Assista11t Dean acknowledges hi;; obligations 
to Geuo?ra! Thomas T. Eckert, g·eueral superintemleut of the telegraph lines, an<l to his assistant8, 
l\lessrs. ChadeR F. \Yood arnl G. F. l\1ilike11, of Boston, aud Messrs. I>. H. BatPR mul JI. J.Um·ean, 
of \\. asl1ington, for fitcilities extended to tlw pa-tty of the Coast Sur·,·ey while -.the operations for 
<letermini ng longitude were in progress. • 

Tlu~ I'Cconls of this work have been 1luplicatc111 and the rmlnctions and computations are 
nearly eompleted. 

i\rr. F. Blake, jr., served as ~Lid in the party of Assistant, Dean. 

Hydrography of tl«i Potomcw River·, Pistrict of Columbiri.-Sounding8 have been madt:' in the 
Potomac during- the present season, under the immediate direction of the h;rtlrogntphic inspector. 
Sub-Asodstant .Fendall made and recorded about ten tliousand ca&.t8 of the lead between l\lason's 
Jsfarnl aml tlie Long bridge. His party was thus occupied hetweeu the J 8th of Augw;t aml the 1st 
of Octol1er. 

Trim1gu1alion of tJi.e Potomac Rfrer, 1lfarpland and Virr1ittia.-In order to provide for the topo
graphical survey of the lower part of the Potomac, and also to include on the map its principal 
l!avigab1e branches, Snb-Assi:stant Charles l!'ergnson was sent there early in the silriug with a 
party in the schooner Bowditch. He commenced t1ie triangulation on the 1.:tth of March, aud 
remaiued iJi tlie :field until the end of October, at which date forty miles along the rfrer had been 
included bet.w1•c11 Pope's Creek and Hull's 'N'eck, the lattt~r 11tation being nearly opposite to Point 
Lookout at the entrance of the 1~otomac. Of the navigable \)muches an aggreg~tte length of 
twenty-eiJ.\'ht miles was embraced in triangnlation, the .'3tation points of which connect with t.he 
work dont• on the main river. ' These branches a.re designated on the map as St. Clement's Bay, 
\Vicomico river, Currioman Ba~'; l\Iaclto<loc Hiver, Yeocomieo Hiver, and Coau ltiYer. Much labor 
aml care werP Pmployed in making the signals sufficiently stable to serve for the topographical 
snrYey; aud ~with the same end in Yiew, Mr. Feri:,rusou determined and l'ecorded the positions of a 
number of permauent oltiech1 along the line of the riY£~r and its branches. Pifty sta-tions were 
OCCUJ)ie1l with tlte tlteotlolite, at which, in the aggregate, seven thousand measures of horizoutal 
angles were made. TltP journals of the work have been dt1plicated as usual and deposited in the 
office. 

Sub-Assistant Fergi1sou is now preparing for duty in Section V. 

Tidal ooser·tatfons.-The sdf-regist~ring tide-gauge at Old Point Comfort, Virginia, has 
remained in charge of l\fr. E. F. Krebs, who bas very smioossfully continued the set'ies of tidal 
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records at this station. The serie;; iR one of the lar.!?;est we haYe, and will soon be finally diHCHf18e1l 
for the general purposes for ·which it w~u; c8tahfo;bed. 

SECTIOS IV. 

COAST OF NORTH CAROUNA, AS FAR SOCTH A8 CAPE FEAR. 

Tr·iangu7atfon 1U'a-r Onpe Henry, Virghiia.-In order to meet tlw diflieulty presented near Cape 
Henry to the continuarn:e towardR the Edisto base of the main triau~·nlatiou wliich comes down 
CheRapeake Bay, it lurn lwen dei'rned expedient to d!'termine a line of adeqnate length h~· actual 
measureml:'nt aloug the beach southward of Cape Ileury. This se1Tice has been pnforme1l wiU1i11 
tile season by As8i,;tant Bichar<l D. Cutts. His party took the field earl,y in thP <'lllllllWT and 
rernaiucd until the pre"lliling sickness of autumn ma11e it qnite i mpracti1'.able to continue the wOl'k 
furtht>r until another season. 

The line memmrec1 b}· .Mr. CnttR is about nine miles iu length a11d cxtcndR aR fa1· aR fiye of the 
small trian~les formerly uAf'd for the topography. The north en<l of tlie line is at one of thre.e 
stati0118 prcYiomily occupied with thP th0odolite by A!-lsistant Cutti;, on tl!c 8outh side of Chesapeake 
Bntrance. He occupied a]:";o two stations on the north side of the entrance and ptrfectt><l in the 
usual wa.Y th(• geodetic com1cction of the main triangulation \Vit1l the line wliid1 had hee11 marked 
out 011 the bea1·h. Tl1pse BITange11w.nts lwing complete, the line was mea.sn1'e(l by nwan,; of the 
apparatus described iu AppPmlix So. 45 of tbe Coast Sur-my Report fo1· 11-l;ii, the rods nsetl being, 
however, six meters in length. lu practiee, one aid with a transit sector llerfectt:>d the alignment 
of the bar and au other recorded its number, the ttm1perature of the l'()(l and the reiuling of the st>dnr, 
\Yhile the chief of the part?· made the e-0ntact with a line on a small heneli where the bm had pre
viously termiuated, awl g:we the order for anotlwr 11wyeme11t of tile har. "The greatest distance 
measured i11 011t.da~-" was twehe liunrlrPd meters. This, however, was au cxce-ption to the general 
rule, as the operation was delayed almost daily either by the sickness of one or more of the party 
or by the necessity of draining off the sea-water left in shallow pools in the line of the m~asurement 
after e\-en a moderate breeze." 

Before closing work for the season Assistant Cutts determined tlw azimuth of 1lrn linf' which bad 
been measured along the beacll. He was aided in the opt~rations oft11e season h~· J\Ir. l". ,V, Perkins. 

l'ria.11Jf1ulMion of .Neuse Rieff, .North Caruliua..-This work was com1>leted at the end of ::\lay, hy 
the party of Assistant G. A. Fairfield, the operations of tht', present season hm-ing lwm1 resumed on 
the 10th of NoYeml.Jel', 18tl{i. In addition t<.1 the determination of points between station8 occupied 
last year, Mr. J<"'aidit'ld set up signal1; be,Yon<l the tmtranee of the riYer for exteuding· tl1c tri::mgula
tion into Pamlico Sound, aud complet<;d the measurement of horizontal angles at Brant Island. 
In the course of the working season a i:;cries of angles for trausforriug tlm azimuth ':;as measured at 
four stations of the river ti·iangulation; see Sketch No. 8. 

Mr. J. G. Spaullling WfLS attac!Jecl to this party as aid until the 1st of January. Early in Jlrlarch 
:Mr. George T. Bigelo\Y, jr. was assignecl r.s ai(L 

At the outset of the season the schoone1· Joseph Ilenry was used by tl1e party of A1>Ristant 
Fairtieitl, but subse<1ueutly hy Sub-A11sistant Bradford. The scho01ie1· Dana, cmploye(l mainly in 
the t1'iangulation, was laid up at Newbern in charge of .Actiug }faster Portt>r, at tlie eud of .Ma:r. 

Tlte following statiistics show the concluding work in the triangnlntion of tlw Neuse River: 
Signtlls erect.ed .. ___ ..... _ ................ _ .... _____ .................. _ .. . .. .. .. .. . . . .. .. .. .. . 7 
Stations occu1)ied ............................................ _ ..... _ . . 15 
Angles measured. . .................................... _ , .... _ ..... _. 118 
Number of observations ...................... _...... . . . . . . __ ......... 3, 868 

The <lescriptions of stations and i·ccords of aug1es have been 1leposited in the office, together 
with the observers' computations. 

On the 2d of Deeember, Mr. Fairfield too1i:: off the crew of a small nssel \vhich was sinkiug in 
consequence of 1laving struck one -0f the stakes placed in the N('ni-;e R.ivf'r dnring tlie reel'nt war. 
'l'he surveying schooner .hrago ltaYi11g met with tt similar accideut, the schooner Dmrn. aml pm'ty 
of Mr. Fairfield assisted in the raising and restoration of that vessel. He will shortly resnme the 
triangulatfon in Pamlico Sound. 
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Topo9raphy of Seuse Birt'r, Korth Carolina.-The party ~f ARRistaut F. W. Dorr joint'.d the 
stf'anrnr Hetzel 011 thf' 17th of .Jaimar;,· and was <Wm1pied for a few thiyR follqwi,ng in adding some 
topo~'Tarihieal <ldailR to the SUITP,Y of the vicinity of Newbern. The ve,;i<Pl was avail:thle only for 
fioatiug· quarter,,, and wmw delay on:urred in gf'tting lwr tmved to the iutendetl working ground 
below tlw city, fonr of tlw steamers dPstirwd for Nf'wbern havi11g grounded at Hiitteras 8wash. 
The Hl•tzt•I, Jwwpver, was i11 posit.ion off the mouth of Beard's Creek, i11 tlw middle of February. 
This poiur i." thirteen mile-11 lidow 1\e'>Ybern. On two topog·raphical sheets t1ie surve~· of the rr~·er 
wal'\ extendt•d downward:'\ on lioth uank:-;, to include \Yhitta kel''s Creek ou the north and Cedar Point 
on thP south side. The iutermf'diate cn•eks were snrYeyed to tlwir suurces, iu some cases to a dis
tance of six miles from their e11trauce into t,lw NPuise. One of the;se, Clubfoot Cl'eek, is connected 
with N('\Yport RiYPr b;y :1 uarrow caual wh id1 enters it near Beaufort. 

Tile l'ilicieHt aid of thiR party, ~Ir. L. A. Scngtcllc-r, was _badly scaltleu in the face aud hands 
by an explosion on tJH, steamer Tl1omas Kelso, on which he lt:Hl take.n 1rnssag('. to n~orgauize the 
plane-table party nt Newhcrll in Del~emhf'r, l8utl. Upon his rt•eovcr.'- i11 a few weeks he joiuecl 
Assio;tm1t Dorr, and em•etiYel;y aide<l until the close of tile scaRori, wlwn he wao; transferred ti_n- sn

vke to Seetion X. 
Tlw plarn~-table work of tliis season on the :SenRe River (Sketch No. 8) is comprised iu the 

fo11owi 11g st:: it i,.;t ie;;: 
Shorn·li1ic tral·ed .......................................... - .... - . 153 miles. 
8hor1"li1w of <·reek;-; an<l l"tn•ams ...................... _ - ........... 108 " 
IloadH ___ . . . . ..... ___ .. ___ .. _ ..... - ......... - .. - . - - _ .... ____ .. _ - . 81 " 
Area, ("qnare miles) ... _ .... _ .... _ .. _____ ............... . . . ..... 111 

Th(' surn~.r of tl1e iutef'ior· 1n1,.; carriP!l hack from the shores of tlH' l'iver and main <T<:>eks so as 
to inchuk a lwlt \·aryiug in width from half a mile to a mile. 

_;\.ssil"t:mt Dorr wa;-; o<·cupied <luring the snmmn aml autnmn in topographi0a} duty i11 Section 
r. He is now making arrangements_ to resume duty in Section IV. 

Jlydrm;rnplty <!l Pomlico 8ou11d and Ncu.~c Rii'cr, Nm·tlt Garolina.-Aftc1· ·<~ompleting the recon
rmissa11ee of the vieinity of l,<mg Shoal, of whieh mention is made in tl1n report of la::<t :year, Suh· 
Ao;siRtant ,J. 8. Bradford proceeded with the hydrograph,v of Pamlico 1-1mmd hetwl'en Brant faland 
Shoal and the month of the Neuse Hivcr. 'l'his was continued for a short 1w1·io<l, hut a. constant 
sm~cessiou of heaYy gah~s so n'tal'<led the work in Decem hl•r, J 8GH, that it was <le<•med best to 
resmrw i-;01111di11g-s i11 Neuse _Hiver. 'fhe rin•r h;rdrography wa;.; take11 up at the limit of the }JrH. 

ceding sumrner all(1 was extended downwards to vVilkiuson'H Point--(Sketeh No. 8.) 
The l'\choouer Arago whil<· in this serYice was seriomils <lamaged by an accident, bnt hy the 

good jrnlguwnt aiul E•xertiorrn of Adi11g l\faster .fames H. Porter, the veR:>el was repaired in the 
cours<, of ten da.n< and wal'l again employed in t}rn RUITPy. Aid waf:l re1Hleretl in this mnergency by 
Assii:;tant Fairfield with the :,;chooner Dana, and by Captain .T. 1\1. Hosse with the re.vmme cutter 
Stevens. 

vYitlt varioui:\ interruptions from bad weatlwr the hydrography of the Neuse RiYer was prosecuted 
until the hit of .Tune. Acting Master Porter then took charge of the Arago at Newbern. Suh
Assista11t Bradford returned to the office and soon after took up hydrographic work in Section l. 
Be ,,·as aided iu tlw waters of North Carolina b,\· Mf'ssrs. Stelunan Forne:y, Arthur F. J:earl, and 
Lucien n. \Vright. 'J'l1e last nanwll aid, howeYPr, was trausfe.rrt-d to another party iu November 
au<l reassigned for sen'iee in St•etion I. .M:r. :Foniey w11s detailed in June for service connected with 
the recounaisl"<rnce of .. A.la:>ka Territory. 

Thl· statistici> of work in Pamlico Sound aml Neuse River are as follows: 
l\liles run iu soundings. . ................. _ .... _ ...... _ .... __ ... _ ... . 
Angles mpasured. . _ .... __ .............. _ .... __ .......... __ ... __ .. . 
Number of .soundings ...... _ .............. _ .... _ ..... _ .... ___ .... _ .. . 

, The h;ydrograpl1y of tl1is section will be resumed in the course of a few we(•ks. 
dort of Newl~rn, with its approaches, aecompauies this report a,s Sketch No. 9. 

465 
1,759 

rm, 781 
A chart of the 

Topography of Bog1w Soun1J, Nortlt Oarolina.-l!"'rom January to Ma,y last the party of Assistant 
.A. ·w. Lonf_,•follow was employed iu the detailed survey of Bogue Sound. Beginning at Wliitehilll 
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signal, near the site of Carolina Cit:•, th(' topography W<l8 exte11ded to the W(•St(·rn limit of thP plau<'
table sheet, and indu(le8 Broad C1·N'k. .'.':otwith:-itanJing tlie ineleml'll(',\- of tl1P weather, whicll 
seems uot to h:n-p be~·u equalled iu the last tP11 yeurs 011 tlw soutlwrn ern1st, the sheet projectt•ll for 
Mr. Lougfd1ow was tmmp]ded. ltl'< Rtati,.;tin; arP as follows: 

Shore-line of Bogue Sound_ .. - - . - - . - - ... - - . - .. - - .... _ ......... __ . __ . ;e milcs. 
Ocean shore-lirw .................... - ............................. 10 '; 
RoadR __ .. ___ ... ___ ... ___ . _ . _ ... _. ________ .. _ .. ": _ .. ___ . __ . __ ... _ . __ . :.;;:> '~ 

Arc:a of to11ography, (Sflll:tl'(' miles). - . - .. - - - .. - .. - ... - - .... - - ........ :w 
A1tlwugh the mark;;; st•t b,Y the triangulation part,\· for the u,;p,; of tlw topograpltt'r \H'rP placed 

se...-eral ;years prlwimu; to the breaking out of tlw rec(•nt war, }fr. Loug-frllow i11 a1rnost ('H'.r~· i11:<talll·e 

fouucl them where they had beeu buried iu tlH' earth. His party wa,; l'lllplo;re11 iu St•etiou l dnri11g 

the summer and autumn. 

SE('TION Y. 

COAST OF SOCTH CAJWLIX.\ _\~]I GEORGIA. AS FAR socrn AS ST . .'.\lAlO""S HIVEH. 

Topor1mphy of the /:Jea blandx, South Carolina.-The work exP('nt\'d h,\ Assist:lllt '"·IL Drnrni:< 
in thil'l section was the eornp1t'tiou or tilling in of t11re(' plarie-t;11Jlc sht~Pts, tit<' main :,;]10re-1i11(• of 
which liad IJeen traced in previon,; years. Field 01wrution1' were com111cm·ed in tl1c middk of ,J;iu
uary. 'l'lw pmt;r lh·ed in camp until tire Uth of :\larelt, when the sdwoner Caswell wa::; assigm;d 
for its quarters. 

Of the sea islands, one of tlw. slu'(•t:< i11dudes Phillip8' Caper'"• l'ritehanl's, a11<1 Frip1l\:, whidt 
lie imme<liaLPI~- on t.lw 'l'.mist. The topographical fratm'P1' rPJn-esente(l ar!' ~lltl'Tnate :<trip;-; or 
ridges of fast laml coYered ·with a pinP gr()\dl1, a1ul salt mar,.;h, tile ridg-Ps run11i11g near!;• para.llel 
with the (Wean hntliue, a.nd th\:' Ralt m:H'sh tran•rsed in ('Yer~- dirediou hy crPPks awl runs. Tfie 
southeastern side of St. l:folena faland also falls ou thi1' ;-;1wd, the surn·y beiHl!: ca1Tie•~ iubmd far 
enough to iuclude the "Sl•asitl(• roatl.'1 AnothPr sheet <•011timws tlw :<m·w•.r of tit. Helena, alJ(l 
inc1ude8 tlH• whole of Hunting falaml. The thirtl she••t, fille•l with dPtails, 1n·est'nt:< tlw whole 
of Morgan falancl and part of the nortll\Ye8t 8ille of ~t. Hele1rn. The following aggreg·ates were 
mapped: 

CourseR of crt>ck;;; ...................... _ ............... _ ..... _ ... :208 n1ilei-;. 

Outline of marsh. . . . . . . . . . . . . . . . . . . . . . . .... _ ...... _ ......... _.. . 1:21 " 
Itoads ............ _ ..... _ ....... _ ......................... - . . . . . :1;~ '' 
Arf'a. of topog1:aplly (square mile8). _ .......................... _... 7!1 

Assistant De1rnh• eontiuued work in thP sNt island::; until the 15th of ,Jmw, and tlwn 
dispatehetl the yessel for Portlaml. During summer aud autumn he was occuph•,l in work which 
hiu:1 been descrilJP1l under the head of f:\p(•tio11 I. Ht• is now making arrangemeuts to take thP 
field on the coast of Georgia. 

Topograpkica.l recmi;i111i.~.rnnce.-Tn April and :May, Assistant H. L. \Yhiting madt•. a g·e1wral 
examination of the coast of South Carolina and Geol'g·ia, to define the limits 11rnper for the topo
graphical survey of thiH ::;ection. Besides the prominent system of "iuside pas,.;age:< '' alo11g the 
coast, the general arnl relative importance of the estuaries furt.l1er inlaiul were disc118s1;d with ·a 
"View to confining the ddailed smTey within the bounds n•qni;-;ite for the public s(•n·ic{\. I 11 his 
reconmtissance, .i\fr. \Vhiting carefully examined the distinction betw(•eu main and secon<lar,\
f'eatures in this topography aIHl noted the relative importance of their general or (letailed rP1n·e
sentation on the plane-table sheets. AB the topographical partieH in the spction WPn~ Yisite11 for 
conferenc-e concerning the vriucivles deduced from this personal examination. Uf'sides a report 
of great interest on tile questions referred to him, J\fr. ~rhitiug returm'd to the oflic" two skctclll's 
marked with a l)Ouudary suitable for the plane-table l'llll'H\Y between Cbarle8tou a111l the St. ,J.olrn 's 
Rive1·, Fiorida.. He passed the summer and autumn in fiehl duty in Seetion I. 

Topogra.phy of Wassa,;U' Sound, Georgia.-The rmnainiug plane-tnbk work of thi'l, Yieiuity was 
assigned to Sub-Assistant Clarence Feuda111 and was takeu up at the eud of Januar,\·. All the 
water-courses and other details needed for completing the chart of \Vassa.w Sound were indmle(l 
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on the topographical r;lteet pn~i<'cfrd at the office. These embrace tlw crC'ek;:; between ''"ilmington 
faland and Tylwe, arn1 tJios(' iu tlle vicinity of Cnhbage fallmd. 'fhe Tight bank of the SaYannah 
Itiver was also sul'\-l\\·ed from I,azaretto Cn·l~k to St. Augustine Creek, and tl1e interiol' of ""ilmi ng
ton J,;]aml. J<:arJ,v i11 ::\larel1 t11P part.\- was transferred to Savannah, and employed until the eud 
of the workiu~r seaso11 in a topogTaphical sun·ey of the ground between tl1e city and Tlmu<lerbolt. 
The sd10oae1· Caswell was ui-;ed lJy this party until :March, when the ye:,;sel passed into the sen·iee 
of ARsistaut Dennis. 

8nh-ARsistant Fc>udall wa,,; dnrii1g tlw summer and autumn l~mp1o,rec1 in Sect.ion III. 
Topography of :St. Catlwri11e's Sound, G<!O>"f/ia.-This surye;y was commeu<•ed mt tlrn Gth of J\fareh 

by Suh-Assistant CleYeland J{ockwell, and was prosecuted hy his party ffitli the sdwoun Bailt·,\· 
until tht' Plld of tllat month. Gootl prngress had lwe11 made iu tlJe topogrnphy of St. Cathm·iue's 
falaml; the shores of \Yalhurg Creek had been trneed, and part of Nortli Nc·wport HiYel'. 

Sub-At-1sistai1t .r. A. SulliYan relieYed :\Ir. Hockwell, on the Gth of April, and continued field
work until the '..!'..!d of J\Iny. All the ddails were completed ou tlJe side of the plane-t:ible sheet 
which joi11s tlw ;;;urYP,Y of 8apt'lo Sound. After making tlli; conneetion on that side, Mr. SnlliYan 
extelHled thP xUITl\\" uorthwanl to indude the North Newpmt HiYer, aml then tlispatcherl the 
vexsel for Portland for ,,;enicl~ in Seetion I, where he was occmpic<l during the summer and 
autnm11. 

Tlie following e<1mrn1m·.r of' the -work at St. Catharine's Sound is tn ken from the report of 
Ar;si8taut Snllivau: 

Shorl'-lille on 1-;he<'t ___ ... ___ .... ____ .. _ .. _. _ .. : .. _ ... _. _. ___ .... _ . 20 milei-;. 
Cn'l'k" a11d riYPr shorc-li1w .................... _ .. _ ............... 100 " 
}lar.sh-Jine ...................................................... 10" 
Hmuls ................. . 
-'--\rP.a ( t'4tJtutre 1uile~)- .. _ .... __ . . . . . . . . . . .. . .. .. . .. .. . . . . . .. . . . .. . . .. . . . . . . . !!2 

1n )[ay :\Ir. lfoekwe11 was a:;Rigue<l to plane-tahle duty in Section X. 

" 

Jf.1;dror1mp/1y of St. {'at!wrine'8 Sound, Georgia.-For thil'.i ReITice Sub-Assistant Cluules Jnn
ken, witli a 11art,\- in tlw steamer Bndean1r, left. Baltimore late in Deccmbel' and re1icl1e<l the work
ing grnmul on th(• lHth of ,January of tlw present year. 'fhc Rom1dini:zs were concluded on the 
!t;)th of :May. ~Iessr<> .• J.B. Adam;;ou and E. Ellieott were attached aR.aidR um1m the direction 
of l\'Ir .• Junk1;11. 

Tlii:-; smTPJ" inclmlcs St. CaUiariue's Sound aml its l'P.award approacheR to a tlistanc<·- of niirn 
mile,,; from the coa;.:t, or within a depth of ReYen fathoms. The bydrograpl1y was defined hy close 
soundings, and is eo1111ected with the preYiom; surYeys of Sapelo aml Ossabaw Sounds, at the 
approaellcs as well as by tlrn inland passages. The JHlRRage,,; reprce,,;entcd on the sheet are kuown 
as Bear Hin,1·, ,Jolmson's Cret•k, l\Iedw~1:r RiYer, North Newport and South Newpo1't Uivers. The 
aggregate statistks of th<' work are as follows: 

:\lilt•s nm in sonnding.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... . 
A11gles obscr,·ed .............. _ ............................... _ .... . 
~ tu11her of soUJHliugs .... _ ...... _ ..... _ ........... _ ................. . 
Aren of hydrography, (square mile,,;) ......... _ .......... : ........... . 

1,185 
13,143 
58,0!)1 

ns 
The resnlti11g· chart of 8t. Catlrnriup',.; Souml ·iu:companies this t"t•port as Sketch No. 10. 
D11ril1g· the summer and autumn Suh-AssiHtant JunkNt was m11ploye(i in Seetiou L 

SECTION YI. 

ATLANTIC COAST, Of' FLORIDA; THE REEFi'\ AND Kl'.:YS; AND THE GULF COAST OF FLORIDA AS 
l'.\h NORTH AS ST .• JOREPH'S BAY, NEAR TAMPA. 

11~ecomrnix1m11ce l>etu·ee11. Penianclina and Cedar I(eys, .Fwrida.-,Yith a view to presPrYe as far 
as po1-1sible tho reRults of the triangulation going· southwest from Fernandina fowards Cedar Keys, 
Snb-.AHHiHtaut .J. A. Sulliv:m procet'detl to this section in January. l<Jvery facility was afforded 
b.r the presi1lcnt of tlH.\ I?!odda railroad, and b;v the officers of the company on the line. The 
examination by Sub-Assistant Sullivau, who 11ad cooperated in the triangulation, was extended to 
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Gaillesville, where the \vork stopped in ,Tune, 1860, it heiug then nuder the direction of Captain 
M. L. Smith, (since dee1c•aRe<l,) H"- statk'.d ill the Coast 8m·ycy Heport fol' that :Year. 'l'hc reeord8 
of t.l1e work <loue in the se:tson lwfore the ln·t•akiug ont of tlw rebellio11 were in his lrnrnl;;. It was 
ascertained that he li>r·1\'al'(lPd i11 tht· spring of 18Hl, frm11 Fenwmlina, the i11strumeuts l.wlougi11g 
to t11e Uoast SnrH\\"' un<ler the wislt and t·xpeetatiou tltat tlwy wo11l<l read1 Ow oJ'lice i11 \Yashing. 
ton, aud it ii".\ presumed that. the reconlH were iudosetl i11 tl1L' same padrng-e:o;. t:'l!fortmrntely the 
property <lid not come to lmud, aud lrns not yd lwm1 re<·on•red, altltuuµ:ll tlw inqnirie;; of ?!Ir. 
Sullivau were met by earnest indications of a wish to further tlte olljeet" of tlte ;;m'\"t'Y iu tlieir 
recovery. 

Topography of ]fota11.rns InTet, Florida..-TlH· plane-tahle surn·y of tlte em;teru coast of Florida 
was resumed by A1-1sistant C. M. Bache, on the 1st of Fehrnar,\·, at a point aliout ih·l' mil(•s hC>lo"· 
St. Augustine, where the work of Alisistant Dorr terminated iu FdJnwry, 11'Gl . 

.Much diilicnlty was experienced at t:3t . .A.ugnstirw iu tlw attempt to eng·age lmml;; suitable for 
tlrn ordimn-y 11en·ice of a phme-tahlc party. Notwith:->tall(liug the ~lifticultil'l'i t.hw; arbling·, Af\sist
ant Badie pushed the sm·,·ey of tile coa8t son th ward, aml iueludl•d on his wor·kilig "'heet tlrn lower 
part of tlie l\1atanzas Ith·er, with a margin of fast laud wllich horders it:-> 1wst('l'll l>ank. The til'ld
work was co1J.tinue<l u11til the lt5t of May, an<l resulted a,,; follmrn: 

Coast-line surve;.-ed ........ _ ...................................... JO milt•>'. 
IU ,-er sluirn-line ..................................... - ..... - - . . . . . :.!~ " 

Creeks ................................................... _ ....... ~.J " 
A...1.'ea, (square mil<,s) ................................. _ ............. :!O 

After his retnm from thi" s<>ction, AsHistapt Baehe took up plane-ta hie dnty ill St•etion IL 
Topor;rayh,IJ of Key Bi:waync Boy, Florida.-Thc plam··tal>le work outstaJl(1illg for »l'Yernl years 

at the north end of K('Y Bi"c·.ayne Hay wai; completed iu ::'llm·d1 aud .April of tlie pr,·s1•nt year by 
the party of Suh-As8istm1t C. T. Iartlt•lla. Fifteen signals wpn• s(•t np and deterrninPd ill 11osition, 
after wliicb the <letails W('re filled in from ;\lorris Cut and .:\liami HiY('l' quite to tlt(• head of tlw 
bay. This Slll'H\\" em braces tlie following· in sta ti st ics : 

Shore line surve;yed... . . . . . . . . . . . . . . . . . . . . . . ..................... 5(\ mill's. 
Area of to11ogruphy, (Rquare miles) ................................ 15 

Topography of Glwrfotfo Harbor, Florida.-Hel'\nmi11g fipld.work 011 tlrn 14th of .T:11maQ·, Suh
Assistaut lardt•lla completed the plmw-tahle smTey of Charlotte HarlJor witl1 a party iu th(• 
schooner Agassiz. The cm1cludi11g WtWk emhraeed the shore-linl', la~oorn\ and small islm11l:-> adja
cent to tlte eastern side of Pint. Island and the eoast of tlw main lan<l opposite, wltid1 i,.; "imilarl;y 
broken into patcl1t~s and lagoons. To the north this work was joiue<l with the dt•tails mapped in 
1860. TlJe stiltistics are thus gi,·en in the concluding rPporl : 

Shore·lillt\ traced ..... __ .................. _ ...................... !lil milt•s. 
Area of topograpl1y, (square miles) .................. _ ............. l(j 

Mr. I:mlella was under the 1iecessit_y of resetting ten sigrwh::, wl1ich had bPell hlmY11 down 
during tl1e absence of his party from this section. Tlw wol'k at Charlotte Harbor was eornpleted 
in tlw, middle of :M.arcb. 

Thl~ party in the schoo11er Agassi;i; is about to lw reorganized for serYi<-e in the Ykiuity 
of Uape Sahle. 

H?Jdrograplty o.f Olwrlotfl~ Hi.irbor, Florida.-At t.\\'O point;;; tl1e sun·e.'· of Charlottt• Harhor has 
l>een further extende•l l>;v tlie party of A.ssi:;tm1t ,Y, S. Edward8, with the :o;clwt>HN G. ~I. lfadu·. 
Soundings were C()tnpleted at the southern {'ntranee, a111l inside, t,o a junction with the work 1lmie 
;tt the mouth of the Caloosabatchee Rin~r, includiug tile eutirc breadth of the lwy at th<' lower 
end of Pine Island. At tile north end of Pine Island the in:,,;d<' of tlw lm;.· was stmnd,•.d, a.nd 
conuect,ed properly with the hydrograplty of the Boca Grande Entra11ee. 

This work invoh:e,l e(mside.raule labor iu the erection of signals, arn1 iu tlw n'storation of some 
that had been rmffiousJy set up. Among these was a large t.ripo<i"at the Hoca Gramle, wliid1 Iiad 
come into use as a day beacon. This at the request, of the Light-house Board was stnmg·ly reset 
to resist an ordinary hurricanc11, aml marketl so as to show J)lain1y to YesRels hn·IY<' milp,.; distant 
in th~ Gu.lf of Mexico. The .. hydrographic work. was closed ou the 27t.h of :May. 
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.Assistant EdwaTds was aided in this section h,\ Messrs. W. I. Vinal am] F. Blake, ji'. The 
tides were obi-len·ed, as usual, at t"·o stations in the course of the season. A summary of the 
l1ydrogm.pJ1ic sfati:-;fo:s is tlln8 given in the report of Mr. Edwards: 

Si~nals 1•recte1l. ................ _ ........................... _ . .. . . . 25 
}Iiles nm in sounding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 245 
Ang·lps <letel'ruined ....... _ . _ ... _ ....... __ ... _ .... _ . __ .... ___ .. ___ . _ _ 1, 8~l8 
Xnmher of soundings ............. _ .......... _ ... _ ... _ ....... _ .... 20,' 050 
Al'ea of hydrogTaph;\·, (square mileR) ............ _ .... _ ... _. _ ... ___ .. _ _ 23 

~\.f°t<'r the return of the party in ,June, A8sio;tant Bdwards was employed in Section II. :\fr. 
Yinal was assigned to service in Section I, aud Mr. Blake to dut~- in Section III. 

lu April aml l\Ja.r 1\Ir. Edwards furnished such faeilities as his 1mrty aml the meam; at l1a11d 
would afford to tl11~ Interna!iorrn.l Ocean TPlegraph Company, whose working- force had lauded at 
Pnnta, Has~1 to hnild the land route of the telegraph line from Cuba. In the sam0 interest he 
employed the steamer Corwin, under command of Acting :l\'fastcr Platt, for a short period in Feb
ruary, toexmnine tlw co:ist westwarctof Havana for the most eligible terminus of the cable intended 
to J>ass from Kt1,Y \Yest to the coast of Cuba. 

Tidal ob.~cr-V<ition.~.-Observatious w1~re resumed at Fort .Tefferson, Dr~· Tortngas, Florida, with 
a 1-mlf-rt>;..,".istering g-aug-e, in charge of l\Ir. II. Be1mers, on the 8th of .Tannary, 1867. This Rtation is 
u;;efnl as a ge1w1·nJ poi11t of refi:,rence with ivhich to compare the ohservation8 made a,t other places 
ou the T<'Jorit1a KP.rn aml the Gull' Coast of the Gnited States, 

GULF STREAM. 
\ 

Explorations iu the Gulf Stn,am during the past year were mainly for the purpose of affording 
information r(·~111irf'd by tlw International Oceauic Telegraph Company in order to h1:r 1~ cable from 
Ke_\" \Yest to Havana. 

A party was fitted out iu the spring and sent under the direction of ARsistaut Henry Mitchell 
t.o tlie Strait of Florida in tlie sm'vP.:)'ing steamer Corv;in, Acting· l\laster Hobert Platt, comma11<liug. 
Assistant L. F. l'ourtalcs was aRSo(•fated with ~Ir. Mitchell and accompanied the part;r to aid in 
the iun•fltig-atiom:i mid study tlw organisms brought up in the specimens from the bottom of the 
strait. 

The work commenced off tlw coast of Culm, under fa>orable prospects, aLout the middle of 
:\fay, and good progress was made until the :3d of June. .At that date :reHow fever suddenly broke 
mlt ou board the Corwin. lu the course of the next four dnys three of her crew died and others on 
the siddi:,;t wen.• in a critical co1Hlition. Under this necessity further operations in sounding were 
abandoned. The sl1ip on her way northward was fortunately met by a gale from the north when 
1waring Port Ho~·aI, South Carolina, and there the fover cases on board took a f\worable turn so 
tlia t 110 other <h•;iths occun·ed. 

The work <~xecuted during the few days in which operations were continued by Assistant 
l\litehell was of ('OllHid<~rahle interest. 

Thro11gh the iut.ervention of our vice-consul at Hiwana, Mr. SaYage, the steamer Corwin was 
allowt>d to rewfozrous at Chorrera, the pres_eut landiug point of the telegrapl1 cable. This little 
port lies a fow miles r.o the weo;tward of Havana, and is .contiguous to the narrow part of the Gulf 
Stn,am, which th<•re passes quite near to the coast of Cuba. The season betng too far as:vanced 
for co11tinu01u; goo1l weather, this port often afforded shelter from the strong trade winds of mid-day 
aud from ti.le rioleut sqna.lls of the evening. 

The sonudingi,; extended about twent;y-two miles from the shore beyond the more rapid portio!1 
of thf' stream, and into depths exeeeding one thousand fathoms. They tlevelop the profiles of two 
grand terraceo; of the cora.l ret'f, corresponding (although at different elevations) with the two ter
race;i on the opposik side of the strait discovered by the same party last year. Upon the upper 
termce a successful dredging "'as made at a depth of two hundred and seventy-two fathoms, and 
in the living organisms examined by Mr. Pourtafes, aud subsequently verified by Professor A.gassfa, 
repreaentatfres of the entire animal kingdom below fishes were found, and nearly'\tll the specimens 
were new. Otlier dredgings were made at four hundred and fifty fathoms, 8.nd the report eonn
dently mt<nti()DS tbe possibility of carrying such researches to an;y depth yet reached by the lead and 
line. 
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Most important questiomi as to tbe limits of organized 1ife are t.bus opened f(1r solution. and would 
ha Ye been solved if the i1arty had been allowed to continue their work a few df!ys morP. Act>luate 
current observatiom; were made, 11ot onl,v at the "nrfacp of thP Strait of Florida, hnt at de1>tl1s of 
three hundred, four hundred, a11d six hundred fathoms, aud tlie temperritures :1t tl1f'sp <le11tlis were 
determine<l. It i8 a curious result of tllese obKerYations that no cl1m1g·e in tl1e velocity and direction 
of the stream could he found to account for the thirty.eight degre1.•s of difference of temperature, or 
imlicate a probable cam~e for the existence of the terraces. The three gn•:H features seem to be 
independent. In the AppendiceK Xm;. 14 aud 1ii the dl'tailed reports are ginm as prest'nted by 
Assistant Mitchell and Assistant l'omtalN:. 

All the 1mrposeR of the party were cordially and abl:v s1'conded by Ae,rin~ l\fa1'ter l'1att. -Cw1er 
the judicious management of that officer, tlie Corwin, notwithstanding thP untoward circum1;ta1weR 
attending her stay in the Strait of Florid:1, was in a few weeks i1gain fit for service, and was em
ployed during tlw summer aud autumn in the hydrograph:--- of Section I. 

In rmmiug a line of soundings in April from tlw Tortnga.s toward the RelJe(·ca Shoals, Acting 
~faster Platt uotict'd and determined iu position the mast of a sunken v>reck reg·anled as dangerous 
to vessels bound through the cl1annel either to northward or Routh ward. The obstacle, if yd stand
ing, bem's from Harden Key light-house, B. by~. t S. by eompa&s; distant nine and a half miles. 

SBCTION VII. 

GULF COAST OF WESTERN FLORIDA AND Ol' ALABAMA, EAST 0}' MOBILE BAY. 

Trim1g1ll<Ction 11ear OaJ>e Flan Bla~, Froriila.-B;r reference to the Coast SmTe.v Report for 1861, it 
will be seen that the triangulation of the vicinity of Cape San Blas was dise011timwd in the beginning 
of l\Ial'cll of that year. In tlw .vcar following our parties st>r\·t•d eit11er in co-opt>ratiug with naval 
01' land forces, or ju actiYe SUl'Vt>:yiug dut,v in all the Sectlons of the coast. with the single CXCPption 
of Section VII, this part of tl1e C\Oa8t of Florida not having become at an:--· period of the war the 
site of military or naval operations. 

Provision was made for resuming the triaugnlation near Cape Sau Blas, h:r inxtruetions isl'med 
to Assistant S. U. Mccorkle, on tlie 1st November, 18G6. The schooner Torrf';r, with the par(\' and 
requisite instruments, was dispakhed from New York on tlie 2h;t of tl1e following month, bnt 
owiug to heavy gale8 did not rea0h Apaladiieola until the '.Hth of ,January. Fid(l-wOI'k was at 
onee commenced with reference to an improvement iu the preYions scheme for turning the sharp 
point of' the emtst Ht tl1e cape. A line across St. Vincent's Island, after being opened with much 
labor, brongl1t into view from St. George's ligbt-housf\ a station on the main for extending t.he tri
angul~t.ion into St .• Tos<»ph's B:i,y, ( 1111rt.h,) by a line of about ten miles acror;s the pm1immla above 
the cape. Cutting will be requin•d on this line, 11otwithstandi11g the platforms for the theodolite 
at the terminal stations are thirty-fin> feet high. The hrokt>n line8 in the sketch are rraced hdwe,e,n 
stations intended to b€ O(lcupied in the early part of the ensuing season. Assistant McCorkle kept 
the field until the 1st of .June, and then laid up the schooner Torrey near Apalaehicola. His report 
inelmles the following synopsis : 

Signals ernct,ecl . __ .. _ ... _ ...... _ ......... __ ...... __ .. __ . __ ... __ . _ . _ S 

Stations occupied __ ... _. _ .. _ - . ______ . __ . - - . - - - - . - - .. - - - ...... - ... - - 9 
Angles meaomred .. - . _ .. _ . __ .. _ .. ____ . _ _ _ _ ... _ .. __ . __ - _ .. _ . _ . _ ... - 40 
Numcr of observations. __ . _ . __ . _____ .. __ . ______ . __ . __ . _ - . _ .. _ . - ... - - 2, 064 

Angular measurements were made with the Gamhey theodolites, ten-inch, No. 82, and six-inch, 
No. 29. 

After com1)leting his computation and turning it in, Mr. McCorkle reported in nerson at the 
office and a.,;;sist.etl iu special ci.1ty c·.onnectetl with the comparison of base measurements. 

SuNJey of Perdido River entranee, F'forida .. -The triangulation, begun last year by Assistant J. 
G. Oltmanns and intended to de.fine the lagoons along the Gulf caast westward from Pensacola 
Entrance, has been extended so as to connect .with a. station used in the sm·vl~Y of Mobile l:la;r. 'l'he 
lower part of Perdido River .was included. Its shores were surveyed with the 11lane.table, and the 
har~ as well as several miles of the course of the river, were carefully sounded. 

5 
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Although m1wh l'llfre\JlPtl Ii~· ill health, 1\fr. Oltmanus has prose!'ntl'd his work with his a(•cus
tomed zeal and irnlu,;tr,\·, antl did 1w1 remit hi,; labors duri11g the 8Hnrnw1·. Aloug the he:wh, lines 
conformable to tlte G11lf em1,;t. and making in the aggregatP twenty-five mil<·;;~ \Hire measured with 
the sub1-1i1liar;r bast• apparntm;, \Yheren•r praeti<-al)]e thesc> lines wne emnte('tPd with the triang·u
lation of the lagoons, and frequent determinations were made of azimuth. 'Vith the plane table, 
tltt• immediate sllore8 of the lng·oonR were theu surve,ved and map11e1l in detail. As the results of 
his lalion; Assistant Oltmam1s lias tnr11t•fl into the offiee three topographical sheets. One of th~e 
sheets rl•presents th!:' Perdido Entra11ce, another connects with the eomplefr<l l'lirH'Y of l'ensacola 
Ifay, and the third with the completf'd work of !IIobile Bay. The aggregate statfat.ic8 of t11is survey 
are as follows : 

Shore-line tra('e<L . _ ..... _ ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8'.! miles. 
ATea of topoµ;rap11y (square mil!:'s )- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

A 8ketch 8ltO\Ying tlIP drnraeter of the entrancf' to the l'erdi1lo lu18 been issued from the office. 
1'1r. Oltrnm111s t•xperie11ee<l a S!:'\'!:'l'e attack of yellow fever while that malady wm; prevalent on 

the Gulf coast, ancl since hi;; Teeon~r.r has steadil,\- prosecntPd tl11:> detailed surrey. 

8ECTIOX VIII. 

GUI,F (;OAST OF ALABAMA AXD :mssI."SlPPJ, AND ()}' LOFISIA..."1\'A AS FAR \YEST AS YEHMILION BAY. 

'l'opo!Jraphy oftlie .Mi.~.~isNippi Delta, Lo11isia1w.-'fi1c plane-tabk snrvey of tlw delta was resumed 
in .Tmrnm·.\· ])~-the party of Suh-As;;i8tm1t ,J. "~- Donu. All the passes and interYP.niug hays 'V!:'l-lt
wanl of Pass Ct Lontre wl're mappPd on two topographical i.;]1eets, notwithstanding the difficulty 
of working with the i•lane tabl0. 0He of the expedients emplo,ved wa,; a vortable tTiJ1011 for PleYat
ing the im;trumeut aboYB the reeds, and by that means the shore-line v;as traee<l accurately in 
phwes that would uot uatumll,v admit of the uRe of the plane tah]e. Heavs fogs prevailt>..tl ou the 
delta, in l<'ebruur~- aml .:\larch, lmt, m; a rule one or more of the panes was clear while others were 
eun-'lopcd in fi.1g. AllYantaµ;e w:1s skillfully taken of this circumstance, hy Mr. Donn, to push the 
field-work, m11l, h,v ad!litiomd lah01·, to improYe 01iportu11ities for wol'idng in adjacent places when 
it was 1iot practicable to emitiuue operations in any oue localit,\·· 

Tlw ~'Hir\·ey of the Sonthwt·st Pas.s was completed early in .l\Iai·ch, mid fnmisherl to As;;i!'itant 
Gt>1·dcR, as a basis for the 11,rdrogTaphy. The Southeast Pass, and the bayomi alJ(l is]all(ls in its 
Yiciuit:v, we-re theu mapped au<l traePd for the use of the hydrograpllic part,v, as was also a sheet 
containing the resurn\y of Pass a r~ontre. In connection with the plane-table work, 1\lr. Donn ran 
and plotted a lhw of in-shorn som11lings from the har of the Southwest Pass to the bar at the South
east J>a.s;;. ThP vlaue-tahle l'itatist,ics are a;; follows: 

Shore-Jiue of passes, Layous, &c .............. _ .......... _ ... _ . . . . 440 miles. 
Area of topography, (·"<lnarc miles)................................ !lO 

Am()!1g· tlH• <fotails prese1Jted by the sheets are two hundred and seventeen of tlw islmHls 11ll(l 
patclw,; that form part of the area of the delta. 

I>nring tl1e ;;nmmer, Suh-Assistant U~nn was attaclied to the party of Assh;tant Boutelle, in 
Section I. 

.l\Ir. C. P. Di!laway served as aid in the topographical part.'· until the clrnm of March, and was 
then trausterrpd to the party of Assistant Gerdes, as was also the vessel whicli had been used for 
transp(>rtatiou. 

Hydrograpliy n/ tlte 3fis.vissippi Passes, Lou.isiana.-The important question of selecting the most 
favorable pass of the .31ississippi Delta for improvement:, being under eonsideratiou in the Engineer 
Depa,rtnwnt, soon after the P<Uty of Ai;;sistant F. H. Gerdes resumed work in this seetion, the 
members of tlie party W(•re placed in communication with Rr1wet L.ieut.enant Colom~l McAlester, 
the officer of t1w corps of eugiIJeers who was in charge of the proposed improvement. Mr. Gerdes 
arrh"ed at the 1le1ta early in .Jauuar;y, an<l hy the cud of l\Iarch had made s!lcb progres1.-1 as tbe gen
eral }ll't•.nllence of fogs mid stroug winds would allow. After the middle of M.al'cb the surve:,· was 
cmuhtctetl wjtb refernnce to thfl J1ytlrographie conditions sought by the eugineer officers. The 
schoouer Yariwt mul the steam-launch Barataria were steadil,y employed in tlle work until the 
close of 01>erations, early in July; and also the schooner James Hall, at'ter the middle of April 
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Snb-.ARsistant Horace Anderson and ~Ir. H. r,. J\fariudin, with rletached pnrties, ::lt'SiStt'tl in j}J(• 

llydrograph;1. -:Vfossr;,;. C. P. Dillaway and I ... H. \V1·ight ·wen· also attached m; aids to t111· part;-.· of 
Assistant Ger1les. 

The results of thiR R11rvey in seven ReparatP slwPts han~ het'H 11eposite<l in tlw Coa8t Suryey 
office, with t11e journals of tidal obsen·ationR, records of a 11g·l1.•s. aud registers of thP soumlings. 
Beside8 the h:Hlrography of each <Jf the passes, aud the 1mr t>f eacl1 in its rplatiou to t11e pass, thP 
sheetR turnetl in show also the soundings of the !'ll1oal hayl'I hetw,,.e11 the va"-Rl'"-· 

Ror the use of the Eugiuper ])ppartment complPt<' charts of the bars of tlw HontlnYeRt PasR 
and of Pass :'t. Loutn' wert' deli.vered to Lientemmt ( 'olonel :'.\k.Alestl•J". with note>' i11 regard to ob
struction", character of bottom, and in general, such partit-u1ars as 11a1l lweu spec·itk1l a" •lesirah1e 
i.n arh.lition to the mmal hydrogTaphic details. Tidal olisc•1Tatiom1 wen· made and rt'<"onlP<l at four 
stations. The aggTegak statistic,; of the ,,;even hydrog-raphic· slwets :u-c at-; follows: 

:llliles rm1 in souucliugs . __ . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;;o(i 
Theodolite and sextant augles .............................. _ . . . . . . . . . ;,, 2."il 
Stations determined. _ .......... __ ...................... _ . . . . . . . . . . . . 9;{ 
Casts of the lead .................... _ ........ _ ...................... : . .n, 4l?i 

A chart of the passes of the J\Iisi:iissippi Ufrer ateompanies this report, markt•d No. 12. 
Afte1· the dose of operations at the delta, Snb-ARsistant Arn1erson and l\Ir. ::\1ariudi11 "·en· as

signed to Hie charge of work in Sectiou I. Later iu the sea,:;on A,;si:,;ta11t Genl1'" 1·eported for 
special llnt.Y to the c:onnnissi01wr of luternal Heveunc~ iu aceordaucp with n re11twst made by tJw 
Secretary of the Tn,mmr_y. 

SECTIOX IX. 

Gt'LF COAST OF LOUISIANA, WEST OF VERMILION B.\ Y; AND COAST Of' TEXA::<. 

Besurrey of Ga.li1cstrm Bar nnd Hnrlmr, Te.mx.-Snb-Assiswut C.H. no;nl was detailerl for this 
and for other se1Tice on tlJe coast of Texai,;, iu December, J SGG. After setting up <t ticle-gauge at 
one of the wharves of Gal\·esto11 :i party was organized, aud }fr. Bo.nl comme1tet'd the l'MtuTey on 
the 7tll of ,January. The city front and a<Uacent Hhore-line, making i11 the aggregate ahont twelve 
miles~ were traeed from point,.; det1'rmined b.Y a triangulation. of whid1 two station.& were on the 
iRlamls of the harbor awl two others on Bolintr Point. Tlw hydrogr:q1hy within the limit:,; of the 
plane-ta hie sheet was dPYeloped h,\7 ahont, Pight tliousand fivp lumdred casts of the lt~ad. 

Early in February Snb-A1'sistant Boyd sent to tlw oflice the results ot' his work at Gah-t'stou 
Harbor. He was llilled in this locality and elsewhere in the section hy .Mr. H. U. Ogden, and in the 
resurvey alRo b~· :Messrs. G. C. Sclueffer, jr., and A. L. Hrn:1s. · 

Having in charge also a surn~y which will be preSl'Htl_y mentioned, ;\fr. Bo,...-d detached two 
of the aids for the coutinnauce of work at (iah-estou Entrance, under thl~ clir••ction or Suh-As:,;istant 
F. F. Nes, who had. arrived in the section 011 the 27th of .Januar,r. 'Vith the schooner ).L L. 
Stevens the l1ydrography was extended s~) as to includt' dol'.1' Ro11n(\i11gs 011 thP onteT bar and the 
entire entrance to Galvestou Bay. Lat,er iu the season the work was resumed, and a minute sttrYP;'I 

of the btty wai:i continued nearly to Edwanls' Point, including Half-moon Shoal. 'l'lw shore-li11es 
of Pelican Island and Bolin1r Poi11t were trn~ed h_y means of the plane table, aud olh.'W'rn1tio11R on 
the currents of' the bay were recorded at eleven stations. These details wf'm completed by the 10th 
of July. Mr. Nes had erected signals on Red Fish Bar with a view of inclt1ding that part of the. 
bay in the hydrography, but the prevalence of yellow tl•ver made jt inexpedient. to rntaiu the part,v 
longer in the sectiou. The vessel was accordingly laid up in Sau ,Jacinto J{i\·er. 

M:r. Ross remained as aid in tb\\ bydrographic party during t,he tmtire season. }fr. Sclu.effer 
was detached on the 23<1 of April. 1'wenty-scvcn large signals were erected hy the part,y, aud fif
teen stations were occupied with the theodolite. Sixteen miles of shore-line were tmced and sou11d
ii1g·s madt>, amount,ing in the aggTegate. t<) fifteeu thousand casti-1 of the lead. 

An iu'terval of about seven weeks between the two periods at wh«~h the work was done in 
Galve..~ton Bay was occupit>jl iu sounding. \Vest Bay. Mention of this work will be 1mulP under a 
separate head. 

On too 28tb of Febrnar.v the party of Sub-Assistant Nes re]ie,·ed Captain Rae, of the bark 
Heiress, and part of his. crew, whose boat had capsized near the oute:i; bar, and who were at the 
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time making signals of distresR. The boat wa.8 righted, aml having· lost lwr oars .in the breakers 
was toweti to tlte HeiresR. A rmd conntel'part to this pleasing inddent will be referred to in con
nection with notice of the work done at San Luis Pass. 

RptTroymplt.IJ <!f We.~t Bay, Te.m .. ~.-This work was taken U}l hy Suh-Assistant Nes on the 6th 
of April. ThP weather being· fayorable, rapid progress wa!" made, result·ing· in an aggregat>IC of oyer 
twenty-nine thousand soundings, nearly completing the h;ydrograpliy of the entire hay before the 
c1os'i of the following month. Tweuty-nine signal.-; were erected and twenty-Rix stations occnpi.eu 
with the tlwodolit(l. Supplementar.'· work bt>ing tht>n 11t>cded for tbe opf'ra.tfous going on at Gal
veston in clun-ge of' the CnitPrl StatPs coql8 of engineers, tlw pm·t..1- wa-" reca.Jfo<l from 'Vest Bay. 

A fatal accident occurred in the transfer. On the 28th of J\Iay :Mr. Nes got the vessel under 
way and ran a. liue of somHlingR through the channel of San Luis Pas8. In going out soundings 
wen' contimmd across the uar, it ha.Ying been alleged that the range mark;, on San I .. uis Island did 
not carQ~ through the best water. The report of l\fr. X es thus conti1mco;: "Iu running out there was 
quite a l1e:n-y sea on thP hm·. Tlie cutter, however, did not ship a bucket of water, and no d:mger 
was appn·hended in coming iu; hut wheu returning, aml just on the har, a succession of llmtYY 
seas broke in mid-cha1mel, swamping the cutter almost instantly. She soon drjfted into the 
breakers on the edge of tl1c channel, and while in them it is my painful duty to rcpm·t that .fames 
Goftin mid .folm Higin, seamc~n, were lm;t. The officers and remainder of the crew barely saved 
their own lin•J':. 

"Although a h~rdtic ga.le sprung up suddenly after the calamity, ais thorough a search as pos
sible was madt· along the beaclws in tlrn vicinit_y of tl1e pass, hut I am sorry to say that uo traces 
of the bodies of the u11fortunate seamen could be discovered." 

Topor1rapliy of Uorpu~· Cltr·iMi Bay, Texas.-This work was resumed on the 21st of .Tanuary by 
Suh-Assistant Charles Hosmer, with a party in the sur,·cying scbooLWl' Peirce. Working south
ward from the lower end of Harbor Island (Sketch No. 14) the det[ti!ed topography was extended 
until the 2d of .'.\Ca;y, when the survey was discontinued. The two sheets returned to the offic1~ com
prise the northern and western shores of Corpus Cl1I'i8ti Bay and fifteen miles of the length of :Mus
tang Island, which separates the bay from the Gulf of Mexico. Stated in the usual form the 
details are as follows: 

Slwn• line surveyed .... _ ....... _ . _ ..... _ . ___ .. _ .. _ .... ___ .. __ . _ . . . 102 miles. 
I~(Ja<ls ___ . ___ .. ___ ... _ .... _ ..... _ ..... _ .. _ .. _ .. ____ ... ___ . ~ _ .. _ ... ____ . . . 49 '' 
Area of topog.rapbs, (square miles)- ___ ._ .. ___ . __ . __ . __ . _____ . ______ . 46 · 

The los:;; of ~P'\eTal of the triangula.tiou marks in the lower part of Corpus Christi Bay it is 
feared will delay the progr~ss of the topography. 

AssiBtant Gilbert whilf' in this section examined the mode of working, arnl commends the char
acter of tlle pla11e-tahle sheets. 

Sub-Assistant Hosmer was employed during the immmer and autumn in topographical duty in 
Section I, as was stat€d under t11at head. · 

Reconna·it1M:mcc.-At the end of tlie year 1860 the tdangulation of the coast of Texas had been 
extended southward and westward, and had included Corpus Christi Bay. R~ference to the annual 
report of my predecessor for the year 1861 shows that the "triangulation of the r,aguna Madre was 
intended in th'~ scheme of operations for that season. The stations occupied in previous years by 
Asisistant S. A. Gilbert. had be.en carefully marked, but it is incident to the locality that marks are 
not easily set so as to remain, even if n6t intentionally displaced. The health of Assistant Gilbert, 
impaired by constant military duty during a pecriod of about four years, did not admit of his assign
ment to this Reetion in the season of 1866. He was able, hut with difficulty, t-0 visit the parties 
detailed t.o work at GalYeston Bar and in Oorpus Christi Bay in April last; and with the energy 
which had marked his previous course in the triangulatiou, his stay in the section was employed in 
reconnaissance with reference fo the further progress of the survey. Of one of the stations under 
which he had set <loop the usual mark in 1800, he says : " The hill upon which it was located ha.s 
blown away, leaYing· a large bole in its place." It is probable, however, that the earth marks 
remain at tlie terminal statiomi of his work of 1860, a.nd that the triangnla.tion of the Laguna Madre, 

·which is now in pt'Ogress, may be dosed on them. This is !lonfidently hoped, notwithstanding the 
fa.ct reported of one of the stations thus relied on, that "Corpus Christi signal is down, and the 
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materials tlwt compo8ed it, as well aN tlw iron station marks, have hi~en used in. the coustrnction of 

a small house dose b:v." The earth marks are probably ,Y('t iu their pfac('S. 
As rc8ults of the rccounaissance, )[r. Gilbert indicates practicable 1:1ites fo~ a lmse of Yerifica

tion in tJ1e Yicinit.r of Corpus Christi Ba.Y, aud his n'port points ont the frasible connection of t.hc 
hase witl1 the triangulation. 

After passing oyer the ground of his lahm·s, As>dstant GilhNt r('tnrne<1 to ZanesYill(', Ohio, and 
reportt-'d i11 11eiail in I'l'g;Hnl to his ohscrvations. FPYPr anll 1lPhilit~, li,\ whieh lw hall bPen seyc1·al 
times prostrated before the clo;;e of the war, confined him to his lwmc dnrin;..:- tlw iimnme1" 

i'lurrny <~f' Laguna de/la J1adre, .'Te.1Yrn.-Thc triangulation, topography, amt h,YdrogTaphy of' the 
lower pai·t <>f the Lagmm deUa Madre, includhig Brnzol' Santiago Eu trance, were taken up by SnlJ
Assistant Bo~~d on the Ith of :February. Fiekl-work in ti.le :-<P\'l'ral lir:rnclws of tlie Rlll'H';.- was 
Jlrosecuted steadily dnri11g; the four ;;uccePding mouths, aud dosed for tlH' . ..;eason on tlw 8tl1 of 
June. SeYeral of the party were then a1focted by the preYailing: sickness, and )fr. Boyd was dan
gerously ill. 

The progTess of this sun'e,v waR much adyanccd by the consi.dt>ration of' the lafr Major" Genernl 
Griffiu, who fumished tra11sportation for th(~ part;\- of Sub-Assistant Bo.nl from Galn>ston ·011 the 
steamer Blackhinl. One of the stations of flu> triangulation of tLis yrnu is OB tht' north side of the 
mouth of the Rio Grande, and from thence the triang·ulation was extended to points in tlw Lag1111a 
about tweut~y miles <listant from the Texas boundary. The statistics are as follows: 

Signal;; e1·ected . __ ... _ . __ .. ___ ..... _ ... _ ..... _ .. __ ... ___ . __ ...... _... Ji) 
Stations occupied _ .... ___ ... ____ . __ . _ .. __ . _____ ... __ .. ___ .. ____ ... ___ . 10 
Angles mensured __ .... ____ .......... _ ... __ .... _ ..... _ .... __ ... _ . . . . 70 
~umber of obo;,er,·ations _ .. ______________ . ________ . ______ . ____ . ______ . 1, ().±-! 

Tlw plane-tabl(' suryey, wl1en the season clo.-,ed, ineluded the slrnre-li11e of Brazos Santiago 
Enttauce and of Clark's Island and Long Island; ah;~ Padre faland, withiu tlw limifa of tlH· 1;heet 
on which it falls; Point Isabel, and tlie adjacent shores of tlw maiu J;rnd. These comprise the fol
lowing ag·gregates: 

Shore-line traced-_. . ___ .. _ ..... ___ . _ .. _. ___ .. _. __ .. __ ..... __ ... __ 63 mileK. 
Roads _______ . ____ . __ . _ .. __ . _ .. ___ . ________ . _____ . ___ . _. _ _ _ _ . _ . _ _ 11 '• 
Area of topogrnphy, (squarP miles)._._. ___ .___ _ ________ ... ___ .... __ 20 

During :\f;trch, April, and May, tidal observations were made half.hourly between 6 a. m. and 
6 p. m., and recorded at. a station just. outside of Brar.os Entranee. 

The hydrogrnphic sheet sent to the office by :\Ir. Boyd ii:; nearly eonformahle to tlie limits of 
the plane-table surV('Y· A synopsis on the sheet gives as ;;;tatisties: 

Miles ruu it1 sounding . __ . __ . _ . _ _ _ . __ . ___ . __ . __ . _ . ___ . ____ . ____ .... _ · 22;1 
Sextant angles_ . _________ .. _ . ____ . __ . ___________________ . __ .. _ . _ _ _ _ 1, ~(i2 
Number of casts of the lead._. __ .. __ .. _. - . - . __ - . _ - - _ .... - _ .... - ... ___ 14, 452 

All the field i·ecord~ of tl1e work have been depo1'ited in tlw office, and tl1e rl'sulting chart of 
Brazois Santiago has been issued. 

Brazos Islan<l not. affonling suitallle ground for a camp, a banaek at the mi1itar;Y poi-\t was 
assigned by Major General Reynolds for the use of the party. Sub-Assistant Boyd expreSSl'S iu 
his report the many obligatious flue t.o that officer for official as8istmwe anti personal courtesy. 

Mr. Ogden is commended in the field-report for the acceptable and efficient sen·ice rendered 
during the entire season. 

Under the head of Section I, mention has been made of the preYious and subse.quent opera
tions of the pa.rty of Snb-Assista.ut Boyd. 

SECTION X. 

PACIFIC COAST OF CALH'ORNIA. 

Triang11,lo,tion of tlie Santa Br.irlilim Gltmuwl, Ca.lifomifl.-The work of determining points for 
oonnooting the several topogr.1phical 8heetis that embrace the coast of California, in the vicinity of' 
Santa. Barbara, wa.s prmmcuted during the spring and summer of the 1m»seut yea,i· l.Jy AsRi.;tant \V. 
E. Greenwell, with a party in the schooner Humboldt. The early part of the season pnffed more 

• 
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than usually unfayorabie for field operations. In April :!\fr. Greenwell had advanced the coast 
triangulation to Cafpm1tt•ria, a 11ista1wr• of twenty miles from 8a11 Hue1mveirturn., wltieh st;itiou his 
party oecn1iied near thP eud of Pehruary. Field-w01·k was continued in this vicinity until the close 
of June, wheu the 01wratio11;; of the party were sus11ended for the purpose of making a local Rnrvey 
at a point higher up the <'oast. In October the triangulation was resnme<l in the Yicinity of Car
pentl'l·i:i, aml th<> party of 2\lr. Greenwell is yet in the field. The followiug is au abstract of the 
statiKtic>< of work taken from the la.st report from the field: 

Signals erecte1L __ . _ - _______ - _________________ . _ . _ . ____ . ___ . _ _ _ _ _ _ . _. 31 

Stations occnuied - - . - - _. - - - - - - - - . - - _ - . _ . __ . __ .. __ . __ .. __ ... _. . . 23 
~umber of obsPrvatious ... - .. - . - . - .. - .. ___ . _ .. ______ . _ ... _____ . _ . __ . . 4, 868 

Sun·e.1J of the ricinif.IJ (!t" Point Sal, (!(tlifi>rnia.-The feasibility of adding to the safety of the 
anclwrag-e m~ar Point Sal by the construction of a breakwater having heen locally diseussetl on the 
supposition that a suiikcn reef nm in tlle direction of the iutended strncttire, the wishes of the 
pnbli(' respectiug it Im n~ 11eeu met b,\" a d1ffelopment of the locality. ~~ssistant Greenwell reached 
the vicinity early iu Augm;t. Th.e point is a hol<l~ rugged headlaml, mid the adjacent country 
mouuti1inous, with alternate yalJeys mul ridge;,; opposing many obstade8 to the ordinary processes 
for mappiug the emrnt. .A.fter selecting au<l mcasuriIJ.g a base liuc four hundred meters in length, 
l\Ir. Gr1•e11\wll inelmletl the vieiuity of Point Sal in triangulation, all!l followed with a plaue-tablB 
survey of thP coast atljacent to the anchorage. A tracing from the nrnp wai-; furnished to Assistant 
Cordell for the ns1' of tl1t· l1y11rograpli ii' party. 

Assistant On•e11wl'll had su.spen{led work iu the Yicinit;r of Santa, Iktrbara, hut resumed it 
imuu·diateJ.,- after tlie completioJJ of'thc smTey at }>oiut Sal, in which bis p~trty was engaged until 
the close of September. 

Hydmgrophy 11e<ff Point &d.-The rmulRtead or anclwragt• near Point Sal was sonmletl iu A.ugust 
and Septt•mbH hy Assistant E1lwar<l Cor1foll with a part~- in tlw schooner ::\lan'.Y· The roadstearl 
is ahont thirty 111 ilPt-i 11orth w1•st of Point Concepcion. Its eliaracteI' as an anchorage is thus a.Ilrnled 
to by :\Ir. Conlell: "Tlw roadstt-ad is 01ien from the southeast to \Yest-uortbwest, and affords tol
erably good shelter agniust the northwest trwle-windt-1, hut is expnsed to the hmwy Rwell that ::;ets 
in from tl111 Wl'8twar1] during the summer, an<l from the southward after the southeast gales of the 
winter months. 

"TlLP best aud safPRt anchorage was found in sm-en fathoms about th'e hundred yard8 to the 
isonthwartl an<l eastward of Sea.l lfoek, the extreme end of Poiut Sal being just open." 

Sonrnling was both difficult and claugcronR in the vicinity of the outlyiug rocks and ledges, yet 
particular attention wm-i given to their dtwelopment. 'l'llc result as rciwesented by the chart does 
not fH wn· tho 1mrpo8e .of making a harbor of refuge which can bB available at all seasous of the 
year. ..A traciag from the chart wns furnished to i\.lajor R. S. \l\Tilliarnson, of thP c.orps of United 
;.Jtat<~s e11gi11eers. 

The following are statistics of the h.rdrogmph.r: 
• i\Iil(•s run iu sounding __ .. _. ___ . ______ . __ ....... _. _ .. _. __ . _ . ~- _ .. _ .. _ _ 78 

Augles rnca'!im·ed _ ..... _____ . __ .. _ . _ . _ . _ . __ .... _ . __ .... _ ... _ . _ ..... __ . S51 
"'.'\um her of S<)1rndi11gs - _ .. _ .... __ ..... _ .. _ .. __ ... _ . _ .. ______ ... __ ... _ . . 3, 687 

The chart of Poiut Sal roadstea<l is given as Sketch No.15, accompan,yiug this report. 
T()po!Jraphy rif the penin.mla near San Francisco, Cal'ftornia.-In order to meet the purposes of the 

.Bnginec·r I>epa1·tmei1t, hiffing in view the militar,Y defornses of thB city of San Franchmo, the interior 
of the 1wnimmla hai; been snrYe,retl by the plane-table party of Assistant A. F. Rodgers. For this 
work. slteBts were pn~if'cted similar to tl1m;e which contain the marginaJ t-0pogra1)hy, so that the 
work do1w within the present sea.'lon conue(.,-tS accurately with the pr<wious survBys. In the hands 
of Assh;tant Rodg(•rs, a map is now in progress for the use of the enginee1·.s,-on which will be com
biue<l all the details awl fentures of the peninsula from the ocean ba,ck to the shore of San Fran. 
cisco Bay. As usnal in sucl1 eat-if',._, the field expenses incurred in t.J.1e extension of the topography 
have bet>n borne by the Engineer Department. 

The working 1mrty of Mr. Rodgers was joined about the middle of June by Assistant Ol~Yela.nd 
• Rockwell, with au ad1litio11al plane table. Mr. Alexandl'r Chase, the efficient aid of A.ssistant 

Hodgen'!, also worked with a detached party, and thus, although the area of the topography is very 
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large, this important SUIT!\\' bas het>n e;;se11tiaJI,\· complett>d within the limit8 of a :;o;ingfr Reitson. 
The work inclmfoR two new plaue-tahle 1<heetR, and tlw redRion of tin• sl1<•(•t;; of in·1·Yiom; work. to 
represent details as the,\· now exist. Tlw sm·i:ey of tlw :-«•a1· Pmhraced one ltmi<lretl square miles, 
witl1in which one lmudred awl t.W('Ht)·-fi\'e miles of slton•·li1w wen• tr:u·e<l. 

Owiuµ; to tlte i;tea.dy connection of AKsh.;tant Rodµ;Prs with \11(• KHI'H\Y of Hau Fram·il'lco Ba~· 
and of the coal'\t adjacent to it, applications, yearl,\- inerea;;ing iu irnml)(•r. mt• made to him h~· JJCr
sons in search of local or maritime information cone;·rning the l'adtie coast. 

Hyilr11r1raphy r~f' the Socramento and &111 ,Joaquin ril'er11, California.-Iu tlw h1ttn part of ;\larch 
·Assist.aut Uor11ell resurTeyN1 th(; eontlueuce of these two rivers het\n•p11 tlt(• tmn1s of XP\\·port and 
New York, Califoruiai the heavy tluo!l of last winter having oceal'ioued consiclerabll' clrn11g-!'s. Dur
ing April the ROUIHliugs wt·n~ continued in hoth rin-'rs, exteu<ling the- hydrngrnpbic work ahout five 
miles ahove their coutluence near Collimffillc. 

111 conuectiou with the hydro~raphic party, ~nb-As,,.istaut G. l<'arqnhar extt>]l{1Nl the trim;j!'u
lation of the bay, aml detem1ined the positiou of signal;;; m;ed i11 "''mll(ling. lfo also tract·t1 tht> 
sl1ore-line of tlw rivern to iuelurle the atlditioual ll~·drography. This work wa;,; terminated 011 the 
6th of May. The following are st.atistics of thc> 8uppleme11tar,,· li~-drograph,\-: 

Signals determined._._._ . _. ___ . _ .... _. . __ ... __ . _. __ - _ - _ - _. ___ .. _ - _ 58 
J\Iiles ruu in soull(li11g .... _ .................... _ ............ _......... 278 
Angles of posi tio11 ........ _ .... _ _ . _ . __ .. __ ...... - ....... - . - . - - - .. - .. .. . . . :3., 285 
Number of soundings ........... _ ........ _. _ ... - . . . ... - .. - ......... 18, ~100 

Hydrography of Jfonte.zuma and 1:fai.s1m Creeks, Cal[fornia.-Tllese two important tributaries of 
Suisun Ba~- were tracetl iu shore-line, and sonndt·tl from tlwir entrances to the head of mLYigation 
in July aml August l)y Assistant Cordell with the scl10011er }fare~-. In the la8t-11a11w(l di:m1wl the 
work wns l'xteuded to Suisun Cit,v, \Yhieh is iu week]~- eommuuicatiou with S:rn Frrmciseo hr a line 
of steamers~ as well as hy other vessels engaged in carr,dng ag;ricnltnrul vrmlt1ets from tlle adj:went 
countQ· 

The l'ltatistics of thi:; work ani aR follo,Ys: 
::\files run i11 RomHliug . _ .. - .... _ .... _ . _. _. _ . _ ... _ ... _______ . __ . _____ .. 
Angles mea.snrP!1. _ . _ .... _ ................... _ . _ . _ .. _ . __ . _ . _____ . __ . _ _ 1. 8ti." 
Casts of the lead ..... _ ....... _ .. _ .................. _ ...... _ ..... J. 8-14 

Assistant Uonll'll, with the vesRel ~md part:;, b; now engaged in a h;.·1Irogrnpbie surn._,- of the 
mouth of the Columhia HiYer in Oregon. 

'1 iAal obgerration.s.-Tlw se1f'-regiRtering tide-gauge at San Diego ha,; been eo11tiu1u•d i11 opera
tion hy Mr. A. c~1s.si1l~-, and tlmt at .Sa11 l;ora11cisco h,v l\fr. H. I<~. Uhrlandt. 'l'l1t• last-11amed observer 
has tabulatetl as heretofore the rea<liiigs of the sheets from the 8elf~registeri11g titlt>-g:mg1•s tlsPd on 
the Pacific coa.-;t. 

. Tim operations :tt hoth tidtLl stations in Urn Rection, and at tlw t'.tation in Section ~r, have 
continued under the general superYiRion of ~Iajor G-. H. Elliot, of the corps of Unite1l Statl•s engi
neers. 

SECTION XI. 

COAST OF OREGON, AND OF WASHINGTON TERRITORY. 

Su.rrey of Tilfrrnwok Entrance, Oregon.-This survey Jia:-; been eompletl'd, :md the chart :tecom
panies this report as No. lu, although the preparation of the results for puhlicatiou haYP denJkecl 
upou handR that were not dire(~tly concerned iu the work. 

Suh-A.ssiRtant .Julius Kincheloe ha<l essentially completed the hydrography of the har ml tlw 
20th of May. The water hciug smooth at 2 p. m., that OlJilortunity was taken to nm a cmn·.lnding· line 
for the general verification of hiil previous sonmlmgs. In doing this, aml while in :-;1wen fatlwm,.; watt>r, 
the boat was sndde.nly swamped by a, breaker, all(\ in the uext iustaut c:ip:-;izml. Fin~ of t!Jn en'"~ 
were washed from the bottom of the capsized boat hy succeeding l.Jn•akers, a11d ultimately 2\Ir. 
Kincheloe from the mast. The only survivor, ,James Steel, clung to th~ mast of ti](' !mat until 
re-scued b~' a lad named Georg-e '\V. Clark, who bravely risked his owu lifo in a very small ca11oe to 
1aave those whom he saw to be in more imminent peril. 
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Ou the 1st of Jnly the bodies of Sab-Assistant Kincheloe and Elias N. Steelcup, one of the crew1 

were fonud at a point 011 the emrnt about fourteen miles distant from Tillamook Bar. The other 
hands of the part.r drowuell at tlw time of thP disa;.;ter were ClrnrlP8 \YPst, Samuel Lmiagan, Henry 
Ballou, and Hl•veriah :-ltePleup. All of' U1e crew were residents of Tillamook. 

Tl"ia11g11latio11 of Admiralty Inlet a nil Puget 8ounil, TYa~hington Territory.-This work was prose· 
cuted \Yith but littlP iiiterrnption t1iroughout the entire seas011 b;-.· the party of Assistant .T. S. Law
son, with the brig Fauntkro~-. The triaugulation was taken up at Point Pully, and was passt;d 
&mtlnvanl quite through Admiralty Inlet, including in its course Qnartenuaster's Harbor and Com
mencement Bay, and also Uolvos PassagP along the west side of Vashon Island. In connection 
wit11 tlwse the work was continued through the Xarrows, and pushed into Puget" Sound as far as 
Arnlersou Island. 

Fl'om statious at. tlii>north end of Admiralty lnld, Assi8ta11t Lawson started a i·econnaissance, 
atl(l in its course prepared the lines necessary for triangulation acrm;s the Strait of Fuca to rest on 
Ymict>in-cr J.o;la1Hl, near Yictorill, and to extend as far wcshYard as the Hace-Rock light-house and 
Point Angeles. 

The aggregate length of triangnlation-extendell through Admiralty Inlet and the \Yaters con-
net~ting with it is ahont fifi,y miles. The general statistic8 are as follows: 

SiguaJo; erected .. _ ..... _ . _ .... _ ... _ .... _ .... ____ . _ . _ .... ___ . . . . . . . . . . 116 
Stations m'.f'H}lie1L ........... _ ......... _ ..... __ . _ .. _ ..... __ .. ____ ... _ 59 
Angles meai'mred ... - ... - ..... - ....... - .. - .............. ___ ......... _ 400 
Numlwr of oh1:;ernttiom1. ...................... - ..... - _ ............... 14, 724 

}fr. Lawson was efficiently aided during the 1-1eason hy }fr . • T. .J. Gilhert. 
Run·c,11 <!f Salmon or Skilslw1e Ray, TI'a8hi11gton Terr'ifory.-At the reqneHt of Governor Picker

ing, tliis ba.Y, which is au indentation on the east side of Admiralty Inlet, a f'l>w mih.•s north of 
SrnittlP, was sounded, and the short~s wen• surve;red by the part.)' of Assistant I,a wson. The object 
of" the development is thu8 stated in the letter of requeHt from tlie governor of vVashiugton Terri
tory: 11 The surplus water of Lake L'nion runs into the eastern point of Salmon Uaj·, and many 
pp,r.so11.s ha n· thong-ht a ua vigahle channel might be made to connect Lake Union with Salmon Bay. 
But, lwfore hegiuni11g the expell(liture of large smm; of money neeeRsary for completing such a 
praiseworthy public inland mwigation, it appears very important to understand thoroughly in regard 
to tlrn dt•pt h of water :it lowest title mark in every part of tlrn ha.,-, aud up io the eastern point 
••-here thl' ereek enters from Lak(' Uniou." 

A copy of the Hheet r!\]U'C8(mting the topo~ri·a1)h.Y and 801mding·s of th<1 bay was prepared hy 
Mr. J,awson and forwarded to Governor Pickering, i.it Olympia. The map appea1·s as No. 18 of 
this report. 

The sad tweut wl1ich has been already described made it necessai·s to sen<l Asi'listant Lawson 
to Tillamook Bax in onk•r to collect aud fon..-ard to San FranciKco U1e propel'ty and iustnuuents 
wltid1 h«td been usetl hy t:)uh-AssiRtant. Kincheloe. Immediately upon the receipt of the telegraphic 
dispatch, .Mr. J,aw,;on left. Olympia, where he had arrived in anticipation of the call, arnl after much 
hardisltip, maki11g· part of the journey on foot, reached Tillamook Bay. He found :Mrs. Kincheloe 
pl'ostrated lJ;y tli<' disaster which had so suddenly taken away her husband. 

After a short <lelay, to enable her to recover her composure, she was brought to Astoria in the 
ve,;sel ltil'l~tl for tlw trnnsfer of t!rn µrnperty anti effects of the party. 

Tt<fol ob.~crrntions.-The self-regist{~ring gauge at Astoria, Oregon, has remained in charge of 
Mr. L. \\'ilson, undn the general superviHion of Major G. H. Elliot, of the United Sta.tes engineers. 

The very careful metcol'ologieal record which Mr. Wilson has continued deserves special com
mendation. 

RECONXAISSANDE OF AL.ASK.A. 

l'he opportunity which was p1·ese11t.ed la~t .June Ly the action of the department, in sending au 
agent of the treaimrr witl1 the revenue cutter Lincoln to Alaska, was improved to organize and 
forwcird with that veSS€l a pa1ty (1uaHth~d for rapid and comprehensive obsen•ation of the maritime 
and other resources of the c.t.1a8t. aml territory reeently ceded to our government by the Emperor 
of Russia. 
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AssiRtant George n:rddsou, \Yhmw Willi(' is enlllll'f'fr<l almost PXcinsin·J~- \"dth tlw ffOl'K of tlit• 
Coast Sm·Yey doue in '1Yaslii11!,!:tou Territory au<l \d10s<· Ja1·g·l· expt•ri1·1u:e of tJJ(' l'a<·itk coast is 
eYiliet•tl ill l1is Rai1ing· J>i1·pctor.'·, ,,-.. ,, sPl<·cle<l to <·01Hl-·,·r tl1P rPt·o111iai,;sm1c(, oftlit~ coast of Ala:oka. 
The part~- w;1,; fnlly org-alli;w(l autl eqnip1H·tl at Saa F'" ·o. :lll<l l(•t't Yietol'ia ill tlw ('Httl'r Li11-
eoh1 011 1he :!!Ith of Jul~« P1·0Yisio11 wa,.; rna1le for tlH· 11H1•rrni11:1tion of illlportant geograpl1iea1 
points, the elrnrnl'tPI' of till' tidl's, tlw rnag1w1it'. 11Pl'li11atioJ1, <1rnl-gt•rn·1·ally. for the <lis<·m·er,\-ofwell 
situakd limlion;, of the <>xistt·m:e of <:oal, alH1 of tlw Yariow; 1·t·so11n-e;.; mwfol ill 11adg:nion. 

Iu August aml ::-ll'Jlt(•mhl'r the pre,-aili11g- fogs re,.;triete(l .:\Ir. J)a\·i•bo!l rnaial.\- to the 1·ollafA:•ral 
service ·wl;ich 1v:u: <leyoJ.-ecl upou him, of colleetiug and anangi11g all pl'(•yious tr11stwortl1~- data 
relath-e to tlie rcsmn·c(',-; of tlw i1c.wI~- acquired territor,,·. At the 1il'sr opportuuit,\, 110\Y('H'l', which 
occ1UTPl1 in Oeto!Jer, at Sai11t Paul, Ka11iak, t11e p:nty \ras P111plo,Ye<l in tria11gu1atio11, arnl iii the 
determiuatiou of latitude, longitnd(•, <tJl(l the magnetic dnncnh;. Later iu llm 11wntl1 ohserrntimrn 
of simil;ir kind were ma(k at Uualaska, at Chilkaht, and at Sitka, the operatiow.; hf'i11g clost'd at 
tlw Inst named port by the ueparturn of the l,incoln, on the :!Ith of Oetoll<'r, for Yietoria aud Sau 
Fraudsco. 

ThP tides >>erP obse1Tetl stpalli1,\· for two months at Sitka, alHl Jlr. D:u-idson mallc complde 
arrang·enwnts for the l't:'l'tml of tides 1luriHg wiuter at that 8i :itim1 arnl at l'.ualaslrn. P,y tlw. 
imuRnallY seYe1·e galt· \Yhid1 occurre(l on the iiight aftf•r the dt•partun• of tl1e re.-emw cutt~r. a;Hl i11 
1"1·bic]1 t];,P Fuitetl StateR stc·mncr 08c;ipee uearly fonmlered, tlw tidal stations at Sitka \YPJ';. R\Yept 
awa._'I·. ThPsP, it i8 lwpPll, are lllreadr reston•d l1y tl1t• ol1serYer kft in <:lrnrgc bs ~\..ssistaut DaYii1so11. 

Snu-Assic;taut:-: A. T. ::\I0Rma11 aud G. l'\u·11nhar, arn1 :\Ir. StPlunau Forney, of the Uoast SmTey, 
aitkd :\fr. DaYidso11 as rnemhern or his party. ]~or lhP tltwelopnwuts iu reganl to l'l'Sl•m·ees. otlwr 
than tho:'W to \Yhith the attention of onr Slll'YeyiHµ; partie"" ha,.; LJ(~l'll com111011l~ din~l'tl'd, he l'JJgagt>d 
at Sau Jcrancisco t1H· frm1iorary st>rYicc,.;; of g·(•11tlemen qna1itied i11 geologic:1 I autl in kinrhed 
researches. TIH' rcsnlt;;: of their ol!;;ern1tions, in comwetiou with his own relation tu tlw maritime 
and ot]wr resources of Ala,.;ka, an• full~· Rtated in the rcport of As,.;istaut D:ldd,.;on, 'IYhid1 accm11-
pa11iei;; this publication as ;\ppendis: Xo. 18. Cliart>: of the haruors of Sitka, 8t. Paul, antl lliouliouk, 
Unalaska, accompany this report as :Xos. 21, '.:!'.!, arnl '.!3. 

C 0 AST SU It YE Y 0F11' ICE. 

The materials for charts obtaiued l';r tlie field-parti('s in all branclws of the work, :rntTonomical, 
trig-01io111i;tril,al: topographie;1l, J1ydrographil'aJ, ti1lal, aml magiwtical, are broug·Jit togt'tll<'r at the 
office in 'IVashington, wlwre tlie results of ohse1Tations are computed, aml tl1t~ map,.; drawn, eugrnYt·d, 
electrotyped, arnl printed for puhlieatiou. These Yarions 01wratioui0 haH' lwen c:uriPd on dnriug 
the past yenr, :hs for serernl precNling years, mukr the direction of ARsi,;;b111t .r. E. Hilganl. T.Le 
clerical duties arising from tlrn correspornlence~ general mana,!.!·Pme11t, awl accouuts of tlw office, 
have been perform('d hy l\Ir. V. E. King, aided h,y J\Ir. vY. A. Herbert, lluriug the fin;t part of tlie 
:year, aml :-1uhse1ptently b;v }fr. '\Yil1iam H. Da\is. 

IIydrographic Dfri.~fon.-Captain 0. P. Patterson, hydrogrnpl1ic inspector, a,s l1eretoforc, Temains 
in charge of this division. The close scrntin,'I· and Yerification of all h,'1-drugraphic matter pre.Yious 
to im!Jlication, as also the examination and dis<'nssion of shf'ets rcceiYe<l from the fiehl, arnl direction 
of details in field-\v-ork, have been under his immediate supervision; also the necessnr.r repairs and 
outfit of all yei;sels req1'lired by field-parties. 

The duties of drang1it,.;ma.u to this divisiou liave been very satisfactorily i)erformcd by ]fr. 
Eugene "rmenbucheT, assil'lted by Mr. Julius Sprandel. 

During the year twenty-seven original hydrogmphfr, sheets have been plotte1l from field-notes. 
and thirty-four have been verified; fhe reduced aud five enforgetl rlra'1·ing;; J1an• heen m:Hh•; elP\'en 
Teduce<l maps hiwe been Yerified, and twelve tracings and twenty-nine projections fi.H' ih;lll-work 
11ave boon ma.de; in addition to whicl1 l\fr. ~Villenlmcher has perfol'med a large amount of rni1'eel
laneon:.i work, such as the preparation of notes relating to navigation, for the eugi·ayed cliarts, aud 
other details. 

Tidal JJit:isfon.-The duties of this division for the past year haYe been directed b.r l\fr. R S. 
Av~ry; and, when not engaged in field-clnt.r, Assistant L. F. Pourtales ltas given the benefit of his 
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expcrienec and k11owle<lgc to this di,·ision, at tinws taking- the general c1rnrgc of the obseryers. 
Almost (1ai1y, iuf()rniation lrns h1·1•11 fnmisl1t•1l for nsP in tlw olliee aml field, and in n'11ly to appli
cations for information n·latiug to title,;. The tahlPs pn'llicting the ti1:::.· am1 height of all higl1 
watt•r:;;, for Pn'r,'I da~· in the yea1· 1KG7, for tht• Jll'iJH·ipal 11orts in the Fnite1l Stafrs, were finished 
and pnblislie1l. Similar tables, but much more complete arnl accurate, were p1·epm·ed i(Jr 18(i8 and 
pul1lisll('d, 

Tlwre lrnYe heen iwrmauently employed in this 1livisiou, Mr. John Downes, J\Ir. A. Gotthe11, 
arnl Miss .'.\l. Thomas, and up to .'.\fay, .'.\Iiss F. H. Pemlleto11, who 1·1•signe<l at tltat t.iu1e. Mr .• Julius 
Sprandel also ai1lml until January, lt;G7, when he was tran,.forred to the II:y<lrographic Dhisiou. 
In Appendix No. 11 arc meutio11e(l the n•gular xtationK where tidal observation8 were recorded. 

Computing Dirisfon.-AssiRtant C. A. Schott hat;, a,; lwrl'tofo1·e, had charge of the WOl'k in this 
division, v.-bid1 has fnll~- kept paee with the current fielU->nirk, lwsides making mal'ke11 progTeRs in 
the final reductions aml atl,instments of the aRtnrnomical aud trigonometTkal work of former years. 
To the latter cm11l'ntationK 11e lrnx gin'u nnwh of his mn1 lalHn·, iu a1ldition to directhig iu detail 
the -work of the othel' <'.om1mterR. Ile haR, besides, compiled for the nsc of the suryey three papers 
on the method,; of makin;r and compntiug astronomical observations for azimuth, latitude, and time i 
and has com1nctPt1 ::;iuee ,Jamrnry last n seriP"- of obs<>1Tations of the magnl.'tic elements, near the 
Coast Surn:;y office, on tlirH• da~,s 1war the rniddl<' of each month. In .Jannar_'I~, Ff'hruar.r, and 
l\Ttu·eh he wat,; ai<lPll in tlwRe uh,;PtTution8 hy ARsistant E. Gomllt•llnw. 1\lr. Schott a1,;o made 
IDa.gut-tical ol>se1Tatiorn; at llmtfon1, Conneeticnt, in tl1e month of August. 

The wmk of the compnkrl' haH been g-em•rall;Y di,;trilmte(l as follows: ARKistant T. \\'. \Ymner 
made th<' computation of triaug-ulafom; ..'\lr. K 1'iulty those of mdumt11s a]J(l fatitm1es; 1\Jr. J. Main 
the re\isiom; of azimnth and lntitnde com1mtati011s, a]](l thP rellnetion of J'leimles occultations for 
longitmfo; Dr. G. 11umpf thl' computations of verification and a<ljm;tmeut, in which he was assisted 
hy Mr. E. CourL1•11ay. 

Dra1ring JJiri.~ion.-The operations of this diYiRiou lrn-.;-e been performed umler the imrnedfate 
direction of the assistant in <:harge, who has been eflicieutly aided in the planning aml execution 
of lletai1>1 h:y ::\Ir. \Y. T. B1·igltt. 

Appernlix Xo. 3 shows tltt' listR of charts eomplPted or in progre8s lluring the year, and also 
detaile1l statement of work of Pacl1 draugl1tsm:m <luri11g the .\·e:ir. 

Tlw inforrnafirm fun1ishe!l from tlte Coa8t S11rn\Y Office, by trnciugs of original sheets, &c., iu 
reply to special ealb, is shown in tabular form by Appentlix No. 2. 

Eng1'£H'ing .Dil'i.~ion.-Thc superYision of this division has been continued by l\[r. E. \\1.iarton, 
under the immediate direction of tlie assistaut in charge, until Se1itcmher, wlwu ]fr. E. IIergcs
heimer w:1s plac<>tl in clwrge. The operations of the division for the year, and names of engravers 
employ(•tl, with plates the~' ltaxe worked upon, iR given in Appendix ~o. 4. 

The nKP of tl1e pantograph, as RIH'CPssf'tlll,\' ern plo_y(•d i11 eu f,'I<I Yinp:, is tlescrihrnl in Appendix No. 5. 
l\Ir. T. II. Uid1 performe1l the e]('rical dntie8 until :Man:h, when he resigned, having received an 

appointment in the army, and was succeeded by ::\Ir. \V. N. l\:Ieeks. · 
Electrotype ancl Pltotoaraph I>il•igion.-lJuder the direction of Mr. George l\fathiot, thirty-four 

engraved plates have been duplicated by the electrotype JH'Ocess. The reduction of original field
!-iheet8 ll_y the photogTa1>h has been successfully continued. Seven positives, twelve negatives, and 
twenty-six paper prints, (forty-five 1n all,) lJa\T(l bePn maue, supplying the engravers as wanted. 

Dfri.~i<m of Cl1arts and Instruments.-Tlw work m this division, which includes besides the safe
keeJ)ing of archives, the map-printing, distribution of charts and reports, lithographing and the 
mechanicians's and carpenter shops, has been directed during the yea1· by l\fr • .r. T. Hoover. 1'7ithln 
the year l\Ir. G. C. Krnhs has engraved ou stone Halfmoon Bay; pfane-tahle diagrams, (illnstrating 
Appendix No. 227 18H5 HeJJOrt;) Theodolite }fagnetometer, (Sketch No. 29, 18G5 Heport;) Dcstnrn
tiou falaud, 'Yashington Tcrritor,y; City of San Francisco, California; Northwestern America

1 
(in 

colors,) slwwing the Territory c{•ded h~- Hnssia to the Fnitell States; also miscellaneous notes, 
circulars, &c. 

The duty of regh;tering and filing for convenient reforence the original maps and charts of the 
surve;y, :md the reeord.s of observations made in the field, and of keeping an account of the same as 
they am used in the offiee, ltas heen performed by Mr. A. Znmbrock. 
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Tlw work of hacking with rnnsliu tlw slH•N,.; n·qnin·d by 1iel1l awl h~·t!ro;.:;rnphi<· p:ntie,.;, and 
the miscellaueom; duties pertaiuiug to tlw folrling-room, \H•re pt·1·fornwd <lm·iug tlw yPar lJy .l\h. I I. 
NisRen. 

By the pl'eRs U8<•d for cop1)er-plat1' pri11tinp;, t\•n thonsan11 uim· lmrnh·p1l arnl ,;ixty-tiY<• copie.s of 
charts aud sketd1l·s ltan· lwe11 pt'intl•d within thP year; with tlie 1ithogTapl1ic Jll'<'SS uine tl10u:-;a11d 
five hu11drNl and ten copic,; WPl'P pl'inte1l. Tlw copp(•J' plllt1• pre::;s lia.~ lw1•11 workPcl a;.; lll'rdofor<· 
11y l'IIr. T. Y. Dm·lrnm; t1JP litl10grapl1ic prpss hy Jlr. A. Hrowu . 

.Di.-;tributiou. <!f Jlf1ips m11l Annual RcportN.-An ag·gTPgat<• of !1.70:; <-ovi1•,-; of l'liarts ha>: hePtl 
issued within the .'·ear, :rnrl ;"),.31J copies of An1111al Hq1ort,;, of YaJ-i()ns ;..·ears. lt:ff•' ltc•t•u rlistrilmt(•1l. 

Tlte map-n1m11 was, as lter<>to1(1r(•, iu the ean· of 1Ir. T. "?\fr llo1mell. 
Mr. T. ~r. Hunt was coutiuncd a,-; foreman of the in,-;tnnuent ,;Jwp until ,l am1ar;1: 8jrn·1· t hell 

the >York has been tlone, mHkT ihl' efiicie1it 8U}Wl'Yisimi of 1h. \Yillim11 \Ynnkrnm111. hy ,J. Folkr~ 
C. \V. Blaek, aml \\rilliarn .Jncolii. '.flw woo<lwol'k of i11stl'UJllPI1h<, thPil' J1a<'ki11µ· fm· tm11sportatiou, 
the construction of casN; for maps and <·0111w1·.platt•s. and all 'nn·k of <':ll'l••·11tr,\' l'l'(jHire<l in tltl' 
office, has hecu perforuwd h;v .l\11'. A. Yeatman, assistPcl hy :\fr. H. 'l'l'i1w 1luri11g a part of tlw .n·ar. 
afterwards h,\· l\fr. G. Plimlf';y. 

I nmst repeat tl1e expression of m;y ol1ligatious to tlw assistant ill charg-1• fo1· his a hle and 
faitl1fnl co-01wraiiou in thP allmirtistratiou of the uilice. :11111 for Jiis j11di<·ions :11 h·icP iu the coJHlnd 
of the 1mr.-e;1·. 

1\fy thanks are ('R])ecially due to the hydrogrnphic i11s1wetm~ C'a}ltaiu Patkrson. ii.ll' his faithful 
and compwhensiYt' suggt•stions in T<'gard to the stilnnlnti.ng aml ll<·velopi11p; of im1iYi(lunl thong·lit, 
and for hii,; whw re1·mnmcrnlationil conccruing eommpn•lal nnd uwritimP interests. de1·in•d from hil' 
extensh·e <•xperie1we. 

It is a pleasure to atld 1o tlu• often rPcorcled testimony of m,Y pn•deeessor that th<' iutPgrity, 
care, arnl forethonght of tlw diHb1u-sing agent, Samnd Jleiu, esq., lrnn~ lJeeu important adjuncts 
in the direction all(l superintendeuc<~ of tlw work. 

'.rlw clerical duties of tlw Hnperintt•mlt•nt's oftict• han• h1•t•n 1w1·fornw<l hy ''y -\Y. Coop1•r, es(i., 
whose fidelity, zeal, and pr:wtil'.a1 skill th•sen·e this 1-<pi.·eial aek.110wl»tlg;me11t. 

Resiw(•tfoll,v snhmitt\•41: 

Hon. llFGU l\lcCFLL<H'H, 

Sl'Cref({ r,11 1~f the Tl'('(t8111',ll. 

BE~.LDllX PEJW'E, 
811pc,-i11 ff1ulc1d C 11 ifrd Str1fr.~ ( '()(rnf Surrey. 
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APPENDIX No. I. 

Disfl'ibu.fion f/f tl1r partieR of tlw Coa.~t SW'l'Q/ upon 1111' coaxt.s of the l'11itNI Statrn rl11riuy the "111·1·c11i11r1 xerixon of 1866-'61. 

Lim.its of Sections~ Parties. Operations. Perrons conducting -operu.ti-0u1?.. Locu.1itiei'< uf (1perati.ous. 

8.ECTION I. 

Atlantic coast of Maine-, No. 1 Triangulatiou ...•.. C.H. Boyd,~ub-assi.l!-tant ....••..• _. Triangulation of th-e St. Croix River, Mc., con· 

New Hampshire, and 

).lassacbusetts, and of 

Rhode Isla.nd, as far 

south ru; Point Judith. 

neeted with primary work at Chamrovk f\ta· 

tiou, and reconnaissanec for continuing the 

triangulation to the :Boundary Monument. 

(See abo Sectiou IX.} 

2 Topography •.•••.. W. II. DenuiJS, assii-.tanl. •••..••.•.. Shore-line survey of the St. Croix. River, Me., 
extended to u. poiut ab(lYe CaluiH, and detail~d 

survey contiuued within the same limit8. (See 

al,;o Section V.) 

8peeial examination F, P. Webber, assistant •• - .......... Obstructionr; in the channel of the St. Croix, 

lll'ar Calah, examined and rp;ported to the 
Eugiueer Depal'tn1eut. (Se-c a.lr:.o Sedion UL) 

Hydrography .••••. Horace Anderson, sub-assistant; C. Complete hydr()graphic r!!Uf'Vey of 'Vinter Har

bor, ?!fr., i11cluding itis approaches. {Sec also 

Sectio10 Vlll.) 
P. Dille.way and R. B. Palfrey, 

aids. 

Topogr.upby ........ F. ,Y. Dorr, assistant~ H. G. Ogden, Plane-table E:urvey of the Fox Island~, whic:h 

aid. liP nortb nf thr 'l'l1orou.gbfare, in Pt~nob1rnot 

Bay. (See al1w Seetio11 IV.) 

Uydrography ...... Chas . .Jun.ken, sub-aAsistaDti .J.E. Hydrography of Penobscot entrance continued 

AdamHon and Eugeuc Ellicott, ea:Rtward to Sea1 Rock and Saddlf'hack light-

aid~. house, and close soundings made in tLt' Yicin

ity of the islaudl':! off thti en.tran.c~. (See altw 

Seetiou V.) 

Hydrography ....... R. E. Halter, RUh-a~sistant; "\V. I. Sounding~ completed in the vicinity of the Mns-

Viua1 and G. T. Bigelow,jr., aids. cle Ridge Isluuds, Penobscot Day. (See also 

Section II.) 

:8 Topography and J. A. Sullivan
1 

sub-as11istant; Paul Minute survey of Penobscot Rive-r, between 

Mayor, aid. 

-g InRpection and to· H. L. Whitney, assist.ant; Charl.es 

pography. Hosmer, sub-assistant. 

Hamvdeu and B.nngor1 and B[H'cial develop

ment or obstructions in th~ chft.lll1t.;.'l, for the 

use of the Engineer Department. (See also 

Seetious Y and VJ./ 

Plane-table gnn·C'y of the sharr ~of the, Medomak. 

River, and reYision of topogr.c..phy in the viciu

Hy (If St. Gt'orgc's Hivcr, :Me. (Sec als{I Sec

tions V and IX.) 

10 Hydrography ....... R. E. Halter, sub-a"'sistant; w. I. IIydrogmpby completed in Friendl'lhip River. 

Vlnal and G. 'f. Bigelow, jr., a.ids. and in John's Bay, 1'1-c., and nearly eomplet~U 
in the appro.achrs of loledomak River. (See 

alt10 S<"ction II.) 

11 Hydrography .•• --- J. S. Bradford, tmb-al:IBistant; A. F. Hydrography of Su.sanoa River, and completion 

Pt;a.r} and Lucien B. Wright, aids. of soundings in t.bo pa.;;.imgt'B between the 

Sbeepscot and Kennebec River. (See al~o 

Section IV.) 

12 Shore-line mrvey c;n. Boyd, assistant.········-····· Development of sl.toals in the Kennebec River, 
aud sound.lug!!. near Hallowell, Me .. rmd shore-line traced for 

the Engineer Departruent. 

13 -·---·----------·--· J. A. Sullivan, sub-assistant; Paul Ext-ension of similar work for the us:;e of tbe::i 
Mayor, aid. Engineer Department, between Sbeph€rd'~ 

Point and Ga.r-dioor, on the Kennebec. (See 

also Reetions Y 1 VI, and IX.) 

14 Topography........ A. ,Y. Longf-eUow, assistant; H. W. Shore-lines traced aud detniled surveY: continued 
Bacbei sub-aseist.a.nt. . in Harpswell Sound, Me. He\.~i.€don uf Wore• 

line survey t-0 devefop <'hanges in the inner 
h&t'bOl" of Portland. (See alsa Section IV.) 



 

48 REPORT OF THE SVPERI~TENDENT OF 

APPE:SDIX :So. 1-Uoutiuued. 

i 
Limlni of seen on"· :P;.irties. Opt·ratious. P('rson:-1 conduCtiug opt'ratiom:. 

SECTION I-Continuul. Xo. l~) Hydrography. --- . . Acting Mai:ter Robert Platt. c:. 8. ; Otf-shorf> li:yi!rographr lif'y()lld Caz;{~O 1.:.ntrance, 

SECTION .lI. 

·A tlantit? l'rnt..~t of Cnn11<>di

cut, NewYmk m1c1Ne-w 

.Jen;ey, inelucliug Penn· 

aylvania und Delaware, 

ae far south u.s Capo 

Henlopen. 

N .. 81'J,..;fatant: CerHhom Brudford 

arnl G. ,V. lli~~1:ll. aid~. 

iUhl RouwJing;:,i to determitw tlw eharac1<>r of 

dwngL·n il1 I'ortlaml Harbor. (See ahw Gulf-
1 

S~n·am.) 

16 TopogT.apby and F. F. Nei;l"l!:iuU-WIBisrnnt. __ ..•. ----. Saco Il.iver, Me., develnpf'd beh\'ecn it!': C'ntr-d.uce 

soundingti. and Saco, for tbe U!'.4e of t11e Eugineer Depart

ment. (Sec also Section IX.) 

Hull Admn!:1, assistant; J. G. Spattl· 1 Plane-table suryey conrpletf'd on the north i::ide 

ding, aid. of Port.smouth Harbor, N. H., nnrl topography 

continued t-0 the ,;icinity of '\VeU..., .Me. 

18 Special sur-vey __ - __ ' H1:-nry ~fitchelI. ns<::fataut; H. L. ,· .l!errimack HiYf'r, MasJ'.'l .. at .:.Mitchell's Falls, 

l\farin<lin nnd J. N. McCliutock, completely surveye1l and nrnppP(1 for thr, u~~s 

aids. of n navigu.1iou company. (Sec alw Gulf 

Stream nnd St:cti()l1 VIII.) 

E) SpN;fal inv(•:-if,iga- Henry Mitchd1, a!:!silstant.......... SerYice~ continued in the advi.wry coundl of 

tiontt. 

L. F. Pourtales, assiMtant 

ihe Il-o~tou Harlrnr con11nilli-iiou. 

Exall1iuation of SJtedmem_; from t11e harbor de· 

poi".\it~. h• determine t1ieir source. (See also 
Gulf Stn«rnJ.) 

:JO ; Ai;;tronomical ob- ' Prof. .Jo,;.e-ph \Vinlock. direr.tor of Ex(•bange of clock Rignals with Albany and 

Bcnratiomi. CamlJridgr• ObHe.rvnt.o:ry; G. M. \Ya~hingt<'ll. und ob;;erYations for loeal timP, 

Searle, ob;-;erver. 

: 

to determine <liffer-Pnc1_~ of longitrz.dcs. (Se-e 

abo Sectiu11~ II and III.) 

'21 Hydrography ••.•.. : UoraeeAnder~on, 1mh-aH81istant; C. ~oundingr: ncar Duxbury, to eJrtend hydrogra· 

phy on t:ie engra.\:e<l chart of J->Jymonth Har-

1101·. (8ee nlt:10 8cctirm \'Ill.) 

r l'. IJillawn.y nnd R. B. Palfrt::y, 
aid.s. 

2-;::? Ai:itronomi('rtl oh- C_ 0. RontPlle, a~tii8tant; J. W. DetPrminatirm ot latitude and the magnetic ele· 

servatfonti. Donn. suh-;:ui:f.fh;tant; C. S. Pefree 

and F. H. Agnew, aidei. 

men ts nt :M:rnomP.t, nPar Plymonthr anrl at 

Cliff 8tation, near Na.ntn~ket. 

23 Spednl survey .. n. L. \\""hii:ing, a:RRhotant; Gershom Comparativ-e ~UTYPy, ~howing tlu:• prf>'.';f'nt and 

Bradford, aid. 

24 Topography ..•.... i P. 0. F. Weiit, s.H.&ietaut ----------·· 

I 
Topography.·-·_ •. ,i A. :M. Harri:o;on, rtfl~istaot; R. M. De 

Wees, ~ulJ-aH1:1i~tant. 

prevfouR conditions in topography anJ by

drot;rap11y of Provin<"ctown 1-Iarbor, Mass. 

Planf'-hthle ~urvf':y of the Rhorri of Cape Cod 

Bay, continued in the vicinity of \Yest Sand· 

wkb, Muss. 

Detailed p1aue-t.uhle survf"ye., including the vicin· 

iticR of Providence, R. I.,ancl Fall River, Mass. 

2fi Ilplrograpby .... ·-.: F. P. Webb~r, a.sHi~tant; F. D. Sonnt'lings in ProviUenc0 and Seekonk rivers1 R. 

No. I 

2 

I 
1.'idal obti<'rvations _ j 

Granger uml G. C. Schaeffer, jr., 
aid.ti. 

A. C. Mitchell, G-. D. Wooster, H. 

I. 1 to dt>termlut" Ute character of' obstructions 

hindering their navigation. General hydrog

raphy continued in the Wt>~tern pn.rt of Nnrra· 

ganset Bay. (See also Section III.) 

SPrier-t of ohsetvaticmR commenced e.t Owl's 

I Howland. I Head, in Penobscot Bny; ob11ervntion11 con· 

/ 1inue<l at the Charlestown nnvy-ynrd. 

Magnetic obse1-va- I Charles A. 8chott., assb11ant. _ ..••.. 1
1 

Determination of the mRgnetic elements at a 

tions. 1
1 sta:tion in Hartford, Conn . 

Arotronomi.cal ob- Prof. G. W. Hough, directo1· of ! Exchange of cJr1C'.k signal.M with Cambridge and 

servations. / Dudley Observnt-Ory; Th()IDft.i! E. \ 1Vashmgt-0n, and observations for Joe.al time, 

\ 

McClure, obrn-rver. J to dctcrnlinc difference of longitudes. (Se<i 

I 
also Sections I a.nd III.) 

Hyc.1t-ograpl1y -~· .... 
1 

W. S. Edward!'.!, assistant..··- •. ~~ •. Wnter·front of tht' Battery, In :Sew York Har· 

I I 
bor, sounded for the pilot C.()lllmissiQnen of 

New York City. (Ree RIM fo!eciiou VI.) 

II I 
Triangulation of the eoast of N<1w Jersey, 
oonnected with primary work by lines oross-

Jng N-ew York H.8J'b~r. 



 

THE UNITED STATES COAST SURVEY. 

APPENDIX No. 1-Continued. 

Limits of f!ecti-ons. I l'artfos. I OperationB. Per3onc: conducting operationf. Localitie~ of opera.tio11s. 

[-S-E-.C-T_I_O_N_ll ___ C_o_nt-i-nu_c_d-.-J No. 4 :-T-op_o_g_r_a_p~~~-- C. 0.1. lhtehe, n-ssiRtnnt.. _______ . ____ 'l'opography of thi! eo.ai't of N1'w .Jer!;R-Y con-

1

, ~ I tinued frf1m D~al soutlnsard to Sr1ua.n Ialt?t. 

-------- ---·--·-----~------- ---- _______ , 

SECTIG" III. 

Coast of Delaware and 

Maryland, and or Vir

ginia a1dar south as Cap€ 

Henry. 

SEC::TION IV. 

Coast of North Oaro]ina.,as 
far south aa Cape Fear. 

7 

j (Re(' al;;:o BectiQn YI.) 

5 1
, Triangulation. •••.. _I John Farle,y, assh;tant .•..•.••• ·-~-. Tl'bngn\:ation -0f ibe coaftt of N"w Jereey com-

1 pletcd bnwe<'u BarU<'ga.t ligh1-hou.:-e a.nd Dry 

Inlet, ;,outh of Ab:-;L·cmn. 

6 

7 

No. l 

H_ydrography •••• ·-: R. E. Halter, rub·a.ssfatant .••••.•• - . Sounding~ ncrosl'.\ thf" bar, QU tr.id.,~ of Il<nne-gat 

j lulet, N. J. (See ah;o Rectiou I.) 

Special examination R.111. Bache, as~it;tant. •••••..•.•••. Little Egg Iforl.HH, ::S. J., e.:xttmined aud. clmng-e.8 

reported tn th.t· Lig-ht·h'(}U8e Uourd. 

'l'opograplly and R. M. Bache, a1:1sistant. _ .•• • . .. .. •. . Mimne kical surveys made in J)c,la,,·art• RiYer. 

hydrography. including th(' vicinitfrr; of I:.eedy It-1land a.nd 

Tidalobservations.
1 

R. T. Bassett .•••..••••.....••. 

( 
nench·mark• ...... l A.C.Mitchell ........•...••.•.. 

I 

l Hydrography. .,1 P. F. Kf's. snb-assh;tant, (part of 

seat-1011;} ~,- Dlake 1 Jr., a.id i F. P. I . ! Blake. 1is•i>taut, (part of •eason.) 

! Currentobservatwni::
1 

F. P. 'Yt:hber~ aasistant; F .. D. 

I Granger, aid. 

Astronomical obser. I Geo. W. Dean, assishmt: Edward 
, . I 

vations. Goodfcllowf aHsh;tant; }.,_Blake, I 
jr., aid; :i.n co-operation "V'l'ltb 

Na"Val Professor.1:1 Newcomb, Hall, 
and Harkness. 

Lii,;ton'l> Puint, for th_e usi:i: of tlie Engineer 

Department. 

8-t>ri€S of observ·atlons continue(! with a. self· 

rt:·gi~tt>ring tidt··ga.ug..._..1 in .Kew York Harbot\ 

at G1.ffen1or'i'l hlaml, and vrith a. box-gauge in 
Brooklyn. 

BC'ncb-marks for th€ r€ference of 1idal ol)Sf"rVa· 

tions. made at Barnegat. AlH•eeom, Capt• Mny, 

Eg~ Island., and Cape lhmlO}!eu. tSee al~r, 

Section I.) 

~ouudings made nt the mouth of th(· Snsque

llauna River, in tlrn viduity f'of Havh:• de 

Grae(', lid .. for ll1e tU.(' of th•• .En~im:·er De· 

partment. (See nlso Rectioni< T and TX.} 

The current!!. of Che~apeak.c 'Ray. ObRerve.d in. 

the virinity of P.atn.11sco EntrroDCP, for thf'o 

Engine€r De1mrtznent. (Sec aliio Section I.) 

Exchange of clock sigunll!> between Seaton 

(Coa.Ht Survey 4iltation.) in \Yashington City, 

nnd tLt"' !'i1ttio1rnl 01);-:;ervtttory, with ob~ervu· 

tions for lo~al time; to det.erwine difference 
of longitudes; and Rimilar e:x-C'ha.nges rnail<"' 

with Albany and Cambddge. (See also Sec· 
tions I and II.) 

4 Hydrogr-apby ...• r. ClarenceFendall, sub-assistant ...•. Souudiug-s in th~ Potomac Rivr-r, between. 

Mason's Island nnfl the Lonr- bridgc .. , ut,Va!!h· 

iugton City, and at GeorgPt-Own. (See also 

\ S•cti<>ll V.) 

5 Triangulation .•••. Charleri Fergnimn, sub-assistant ...... Detl:'rtnin.ation of points for tbc topographictLl 

No. I 

2 

3 

Tidal ob•ervations_

1 

E. F. Krob• ...................... . 

Triangulation .•.... Richard D. Cutts, as~istant; F. W. 

Triaugulaliou. .••• · 1 

Topogmphy 

Perkins. aid. 

G. A. Fairfield, BBSlstant; J, G. 
SJ!!lUidiog andG. 'r. Bigelow, jr., 
oids. 

.... w. no-rr, Ri'!Ri~1a.nt; L. A. Seng. 
teller, a.id. 

mrv+>y of tht' Potomac. Rh.~er, and of it.s navi

gable branches, fr.on1 ]la.tfou Cr1::ek to P-oint 
Lookout. 

Observations C'Ontinned '\Vith the self-registering 
tide-ga..u.:ge, at Old Polnt Comfort

1 
Vts.. 

Primary work perfected at Chesapeake En

tranee, and continued somb of Cape Henry, 
Va.., by determination with th-e ba.Re-mea-Qti.r

ing apparatus. 

Triangulation of the Neu~(.' River, N. C., com

pleted1 and eoune-cU!d with primary work in 
progress in Pamlico Sound. 

Detailed plane-table 1mrv<:>y of the Bhore~ of 

Neuse 1-Uver, extt•rnlec'I downward from 

Beard's Cn:ck to Cedar Pl)int. (See- afsrJ :Sec· 
lions l and K) 
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I~imits of 1"ectim1:.<. 

SECTI0:-0 IY.-C<mtinned. 

SECTION V. 

REPORT OF THE SUPERINTENDENT OF 

APP.l<JNDIX No. 1-Continued. 

: Partiel'., Operntionl'.-1. Pt_•rsorn; conducting op('rations. Localities o:f operati()ns~ 

---- ----------
Ilydrog-raphy - •••. J. S. Bradford, sub-ttssistant; Stell- HyJrograpliy of Pamlico Sonnd, N. C., ex• 

Topogrnpl1y .. 

man Forney, A. F. 1>earl1 and 

Luckn B. 1Yright, aide. ' i 

tc-n<kd, in the "Vicinity of the N1traucc to 

Nern;e lUvcr. (See tL}SQ Secti-ous 1 au<l XI.) 

A. 1Y. Longfellm-r, ussh~tant ..•••... 1 Plmie.fal>le 1:1urvt>y c)f the ~hore of Ilogne·
1 

I~land, N. C., extt:ntled from th<-' ti.itc of Car-o· 
liim Ci!.y we11tward to Broad Creek. (See 

uho Section I.) 

Coa!'i of South Carolina No. J To.pogra1Jby ..•. ,y_ II. DPnui.i, a1o1sistant ........ ~ Dehti:i>d knrw'y of the Sen I1dand:-!, corn11leted 

in th<.• vicinity of St. Helena Sound, S. C. 

(See al:-;o Rection I.) 

aud Gi:'orgia. a;:. far wuth 

a~ St. Mary's River. 

8ECT10~ YI. 

. .-\t!mttie <'t>a!->t of I:<.,iori<lH, 

thP ri>;·f:> urnl k<-'.V~. and 

tlH' gltlf corno;t of Flm·

idu. ;-u,;i far tioLuh at1 St. 

Jo~qJh's Bay. ZJ('lir 

Tamva. 

GUL.t' Sl'IlFAM. 

S>:cnoN VII. 

2 
1

1 

Topographical 

~0Ilm.Li1'~<lllt:l'. 

II. L. 'Vh:iUng, abo;h.;tant ..•....•..•. Field inspection of,partieH. nnd exnmi11utionin 

I 

regard to proper limib1 for plane-tabh.i work 

in this section. (See ulw Se-ctiou I.) 

:1 Topogratiby ...... i Clarence :f'endall, 1rn1:>-a::H•iHtaut..... Top1•gn1phy of 'YRBsaw Souudi Gn., com-

pleted in connection '"'ith survey of the adjn· 

c~nt l.'hore of Savannrth Rhrer, and of the 

'-Y::tter passages connP-cting thP 1wund with 

that riYer. (See also Section III.) 

Topogm11hy .••. _ Cleveland fl.oC'kwrll, snb-assis1aut., Plnue-tab1e ~urvey of St. Catharine's Sound, 

(µm·t of seasou ; ) J. A. Sullivan, Ga., continued. (See also Section1'i I, VI, 

~uiHll"t:ih~tant, (part of st>ason.) RULIX.) 

' 
5 I-1.r<lrogrupby .••.. ' Cliadf...'!!! Junk~u, :rnb-a~!'i:-.tttut; J. Hyflrugraphy completed in St. Catharine'~ 

B. Adamson and l~ugem.:' Ellicott, 

aids. 

Ko I R(·eonmth;em11~c .. _ J. A. SnlliYan, sub·,l~~i;,ih.mt 

Sonni!, jncluding al~l) 1hl' i..;eaward approaches 

an<l the bar. (~ee al~o ~~c1ion L) 

Examinnt.ion and rl'port npou the condition of 

the tria11gulati<i11 doae b('tween Fernandina 

ClUd Cedur Kl'y8. (SccalHo Sections I nnd V.) 

2- Topography C. '!\-1. Bache, aK~ir1tant •..••• ···~··· Plane-table suryey of tl1e eoa~t of Florida., 

C. T. larddla, ~ulM:tl:ii:dstant 

W. S. Edwards, a:si:;ietant; W. l. 

Vinal and l'. Illake 1 jr., aids. 

Tidal ob~ervationh H. Benncrs ••••.••.•.•.•.•••••••• 

Deep-Hoa ~ouudtng-s, HPnry Mitchell, m~iMtant; .I... JI.,. 

Ponrtal~i<. as!;hihmt; Acting 1\fnH

ter Robert Platt, U. S. N., us:;'t. 

ad\·auced Bottth of St. Augm::itlne-, including 

Matanzat! Inlet. (See rt.ll'!o Section 11.) 

Topography completed by plaue·tablc sun·cy 

of the upper part of Key Bi.-icayne Bay. 

Detailf'd ~ur-vf'y of the Vicinity of Pine lslaud 1 

complL'ting the topograpby of Charlotte Bar

bur, Fla.. 

Hydl'ography c(}mpleted in tbe southern Rp
proaches and soundings1 continued in tbe 

upper part of Charlotte Harbor, :Fla. {Se~ 

ahw S..ction II.) 

Obsen·ations with tielf-registering tide-gnuge, at 
Fo-rt .Jeffertion, Dry 'I'ortugR!!.. 

8pe<'iRl Roundings between Key West and the 

coast of Cuba; nnd examination of spcci

mf>'nl! from 1he bottom of the Gulf Stream. 

(See al•o Section I.) 

nutf coa..,t of \Yc~tcm No. 1 Triangulation.... 8. C. ~cCorkle, asi:si~tant ........ . Triaugubi.tion extended weRtwa.rd from St. Vin· 

cent's Sound. and continued around Cap~ San 

Bl8!!,~'la. 

l''lurhla, aiul QfAla.bhrna, 

east of MoLilP. 

SECTIOr< VIII. 

•) Triang:uln.tic,n, to- J. G. Oltmanns, B"f:il'(t!lnt. 

}l0gf3phy, Rlltl 

hydrograpliy. 

Gulf coast of Alubamannd j No. 1 'l'opography ••.. ··: J. W. Donn, 8Ub·as04ii:;.tant; C. P. 

)fis~i8sippi, anti of Lou- DHla.way, aid. 

h\ia.na, ns fa.rwe11tas Yer 

millon Ba.y. 

Determination of points, and plane-table trarvey 

-0f the Gulf l'.oast, betwf'len Pensacola entrance 

and Mobile ·Po-int, including survey and 

:Soundings at Perdido Entranct1 1 Fla.. 

Plane-table survey of the southeast and BOUth- · 
weHt pl;l82t':i of the Mi8Hissippi River, lnelnding 

the adj•.cent bayous and island& (See al•o 
S~ction I.) 

2 Hydrogra1•tiy .... ~: }<', H. Oerdt>S, UHl:listant; H. Ander· I:lydrograpby of th(; Mi!!M-is!dppi PMRefl. com-
Jo1011, "mh-nssi,;tant; II. J_,, Msirin· 

<Hu and l.. R. \\'right. aids; e. P. 

Di!laway, l1itl1 ([XH't of 1$eaaDO,) 

pleted Special developme.11ts made in Hmtnd

ing for the Enginee-r Department. (See al-ijQ 

Seel-ion I.) 
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ArPENDIX No. 1-Continued. 

__ L_irn_,_·t_•_o_r_'_"_"_ti_o_n_" __ J Parti<H.I -~t~:~~--1- -~mono rnnduciin~~~e:•:': .. 

I 
. SECTION JX. I I 
Gulf eofu;t of Ln.nii~dana, ~o. 1 I Hydrography __ 

1 

C. II. Boy<l, i.:.uh-af>"i~tant, (part of 

1 west of Vermilion Blty, seu1>0n ;) F. F. Ne,. i-:uli·a~"'i"hmt, 

and coast of 'l'ex:as. (pait •>f 8t a:son .) H. G. Og<ln1, 

r G. C. 1'5~haeffd', jr., and A. I. •. l Roisf", rud::i. 

21 Topowaphy ..•.. -I Cba•. Hosmer, sulJ-aosbtaut. ... 

3 I Reconna.,sanee ••• .I S.tmuel A. G1luert assistant. •...•• 

I I 
' Triangulation. to- j C. II. Boy,1, .snh-asi;istant; II. C. 

pography, and : Ogden, ui(l, 

hydrogr.aphy. 

SECTION X. 

Pacific co.aBt of California. No. 1 Triat1gulation and ,Y. E. Greenwell, assiMtant. ..... 

tovo&rrnphy. -
il I llydrogruphy ..•.. ·1 Edward Cordell, a"'btant 

Topography . ··-. _ Aug. F. H.odgers. aF.Sll'ltant, Cleye~ 

land Rockwdl. afi.r;h;taut: Alex, 

Cha~c and L. A. Seugtt•llt~r, aidf.li. 

4 i Hydrogrnphy. _____ Ed-ward Cordel1, a~i"if'tant 

Loeuiitles of operations. 

Hydr~igrapby of G-alver:t'm Bar and :Entrauce, 

f.o1· th(· u"'t' of th"' Eugine-t-r Dqiartment. 

Souu•liugR contiuunl iusidL• uf the bay, an<l 

hy<lrograiill:\" of \Y('!:'t Bay. ntarly completed. 

(St•e alt10 Section l.) 

Plnm'·table survey, ne-arly compkting the 

top0grapl1y of Corpu.:: Christi Uay Te-xa,.;.. 

(S~~ al110 8('ctk1n 1.) 

Examination of ~tntion~ and reconnai!Osancc for 

continuing thl' trinn~u lat ion .of the coruit. of 

Te:xa...;1 south of (Jorpu:-:. ChriRti. 

Ddcrmination ~Jf poiut~. s11()re·line }<Urvey, and 

f'l.ounding,. in th(' l<rwn lHtrt uf the Laguuu 

dell a Madrt', including Brazos Santiago. ~ ;..;ee 

al~o Section L) 

Triuugulation of the eoa~t of Santa Rarhara 

Cbanu0l, contitrnecl iu the yicinity of Carpfe>n· 

tnia, Cul. Triangulation and topography of 

the vicinity of Point Sal. 

SoundingH to d1'velop the character of the an· 

chorage near I>oin.t Sa.Ii coa~t· of Califoruiu. 

Minute topographical 1mr"es of the peuint-ula 

near Sa.n F'rancil':leo, for tl1e tues of the Engi

neer Uepartment, (St\e al,,;o SPction!l IV 
and Y.} 

Hydrograpliy r-evii;etl at the confluence of the 

Sacrurnento and Sa.n Joaquin River:;, and 

A-011nding~ CXt(>nded in b-Oth Ktnams above 

Collim~~ m,., California. Montez;uma and Sui· 

sun Creek13 ~oundetl and ~onnt-<•te-rl wit,h the 

hydrography of Stihmu Bay. 

rl'ida.l obs~rvations , Major U. H. Elliot, YT. S. engi- Series: of obsen~ntions ('Onthnwd with selt'-regitoi· 

I 
SECTION XI. I 

Coaei:t of Oregon aud of 

Wnsbingtou Territory. 

ALASKA. 

No. 1 Shore-line and hy· 

drogr.apby. 

Triangul-ntion, to. 

pograpby, nnd 

hydrographr. 

neers; A. Ca~!lidy and H. E. rl.ir-

1andt. 

Juliu~ Kincheloe 1 sub-asHi~tant •••••. 

James S. La'\vson, as~istanti J.J. 
GllUert, v.id. 

terilig tide-ga.ng('S, nt Sau Diego and Stin 

Francisco. (See Hlr:o St>ctiou XL} 

Survey of the bar and entrance of Tillamook 

River, Oregon. 

Triangulation cornpl€ted in .Admiralty Inlet. 

an~ extended into Puget Sound 1 including 

also- Co1vo!l Passage. Commencement Bay, 

ancl Qua.rterma'!!lter's Harbor. Salmon Bay 

snryeyed in shore·lint• a.nil 8.ounded. 

Tidal obtiervations. :Major G. H. Elliot. U.S. engineers; Observations continued at A~tDria, with self-

L. \Vilson. regili!tering tide.gang€. (See al1w Section X.) 

Reconnaismnce. _ .. George Davidson, as~iida.nt; A. T. Examination of the coa~t nnd deotailed report on 

Mosman, sub-e.8i,1h;taut ; G. Far

quhar, imb-nsE;i!:'!tant; Stehman 

Forney, aid. 

maritime r-esources. Triaugulation and n1ag

nt'tic elements determined; slNo latitude and 

longitude at Sa.int Paul. Kadiak. Unalaska, 

Chilka.ht and Sitka, tidal observations, &r-.. 
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APPEND IX N o. 2. 

Information furnished from the Coast S1incy office, by tracings jl'om original sheets, .j'T., fa reply to special calls, during the 
year 1007. 

~ 

Names. Data furnished. 

18fi7. 
January 25 Tipton 'Valker, t'BCJ. -- --- • ---- -- ----- - • -- - -- ---- -- - • _. Topogr'aph:r of Ga.l,'eston Island, Texas. 

:F'eliruarY 

March 

31 Light-huus.e Board--· ••• : ................ -- .••••••..•. Hydrogr11phy of north 8hore of Long Isla.nd Sonnd7 from Stratford Point 

to Pine Creek. Puint, lucluding the barborl:! of Bridgeport and Illa.ck. 
Rock, Conn. 

I->rofei!l:SOI" Geo. H. Cook, State geologist of N€wJersey .. Comparative map of co~t t>f New Jersey, south of highlands of Nave-
sink. 

Enginee1· Bureau.---- .•. --- . ---- ........ - .•. •.•• •••. •. DrawingB of' topography of ('ntranco to Pensacola. and Mobile :Bays. 

l .. ight-honHe Bourd .• - --· ··-· -· •. --·- --·-·· ............ Hydrograpbic ~urvey of llorse-sboe Shoal, C.ape Fear River, (!urveys 

of 18~1and1866.) 

12 C. B. 'Thompson. esq .•••••...••• --·--···············- Topography of FarRockaw.ay,LongTuland, N. Y. 

l:l Light·hou'n Board···--··-··---··-----··--··---···--- Hy;lrographic surveys of York Spit, RappahannQck Spit, Wolf Trap 
Spit, and shoals off Smith's Point, dhcsapea.kc Bay. 

16 P. L. Olmf!.ted, e:Hq •.•••.••••.••.•..•.•.••••••• .; ..... '"' •. ,,.Topographical survey coast of New Jersey, vicinity of Long Branch. 

11 Light-huust:· Board .................................... H;ydrogra1Jhlc untl topograplllcal survey of Point Aflo Nuevo, Cal. 

11 A. Eoscbke1 eHq., "Bust.on harbor commi~sion .• - •••••• _ Hydrographic aurvey of Provinc.eto-wu Harbor and shore-line of Cape 

Cod. 

11 :r. G. Thornton & Co. 1 Pawtucket, R. I ................ Hydro-graphic iiurvey of the S·eekonk Riv-er, R. I. 
11 City of Providence, R. I ..................................... Hydrographlc survey of Providence River and bead of Narraganset 

Bay. 

16 l<Jngineer Bureau ........................ --· __ ............ Hydrographic surveys of Providence Port and N.arraganset Bay. 

April 3 H. A. Chnmberr:, P~q., New York.---·---···--·----·- Surv••y of Absecom Inletinl841. 
11 Eng-ine-t>r Bureau •...•• ________ ----.................. Hydrngraphic survey of Hell Gste, ]la«!k River, Maille. 

~9 Central Railroad of New .Jersey ........ ---·· ............ Hydrographic survey -Of part of Newark. B.ay, N. J. 
June 8 Ciry of GulveHton, T(•xa8 ............................. H;rdrograpllic t!Urye_yt1 Qf Rell Fhsh aud other bani, Galveston Bay. 

15 Johnlloey,esq_ ............................................ Topographical survey coal:3t of New Jersey, from .Sandy Hook to 
Thompson's Pond. 

26 Wlnehester and Prince.................................. Topographical survey of St .. Catharine's Island and vicinity, Ga. 

W City of Richmond, Va .......... · ......................... Hydrographic suney -of city froo.t. 

July 13 Board of pilot c<>mmissioners_, Sayannah ········-····· IIydrographic resurvey of Savannah .River, from entrance to beyond 
the city. , 

13 City of Savannah, Ga ..... _·-· .... -----------·-·-- __ .. Survey of city of Savannah, Ga. 
16 Eng.faeer Bureau ........................................ _. Hydrographic survey mou'tb of Connecticut River. 

August 16 .Poflt O:fficeDepllrtmcnt ................................. Coa11t-linem-easurements. 

November ·5 Brevet Brig. Gen. M. D. McAlester, corps of engineers. Hydrographic snrvey of Galveston Eay and €ntr6Dce- in 1850 and 1851. 

5 .............. d() ............................ do ................ Hydrogra.pbic survey of Galveston Bay 11.Dd entrance in 1850 and 1867. 

·----·----fl(} ____________ ·-----------do.··----·------- Comparative cha.rt of Galveston Bay and entrance, from surveys made 
in 1851 and l 867, 

5 ............. do ••••• -...................... do ............... ~. Comparative chart of entrance to Galveston lia.rbor and city front, scale 

l-10,000, from rmrvey.s made Ju 1851 and 1867. 

E. :B. Colt, esq .••.•.••••••...•.•. ·-·· ·····-·· .•...... Topogra-phical survey ooast of New Jersey, from highle.nd.8 orNaveidnk 
eouthward. 

29 George W. Blunt) esq ........................................ Hydrograpbic surve,Y of East Riv<1r, from Governor's leland to :Black-

well's l6land. 
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APPENDIX No. 3. 
DRA \\TXG DIYJSION. 

Charf8 completed or ill progress during the yw,-. 

I. Hydrography, 2. T()pography. 3. Drawing for photographic retluction. 4. Dnnving for 11antographic reduction. 5. Pantographic engraving. 
6. VnificutioJL 7. Lettering. 

Titl ~· of ch art~-

i 
EaBtport Harbor, Maine .•.. __ ..•...•..••...•.•••.•••... ' 

St. George'~ River and Mu~cle Ridge Cliannel, Maine ..•. 

Ji.fuscongtUJ Ray and Dnm.ariseotta River, Maine .•....... 

DamarUicotta River, :Ma.ine ........................... . 

White Head light to Seguin Island light1 Maine) (coast 
chart No. 5.) 

Seguin Jsland Jig-ht to Cape Porpoise light, Maine, 

(<oRHt ehart No. 7.) 

Kennebec and She-epacot Rivers, Maine ..................... ' 

' 

Casco Bay, Maine .• ·--- .... --·---- - --· --· .......... ---- •. I 
Buon Island light t{) Glouee-Stel' Barbor, Mas~ .• (toast \ 

chart No. 8.) 

Cape Small Point to Capt:'I Cod, Mass., {sea-coast cha.rt 
No. 3.) 

Boston Harbor and npproacbes, Mass .••••...•.•••...... , 
Boston Bay and approaches, Mass.., {coast .cha.rt No. 9) ... 

Narrnganse-t Bay, R. I., {coast cha.rt No-.13) .•••.••••••. 

Providence Po1-t1 R. 1 ..................................... . 

,, .... arren River, R. I --···-······-··--···-·····-····--·· 
New York Bay and Harbor. (coast chart No. 20) .•....••. 

Nfiw York :Ray and Harbor, (lower part)·-·---.---· __ ... 

New York Bay a.ad Harbor, (upper part) .•••..•.•.••••. 

Barnegat Inlet, N. J ................................... . 
Chincoteague Inlet to Hog Island light, Va., (coast ehart 

No. 29.) 

Cape lienryand. southern .approaches to Cb~sapeake Bay, 
(co""t char\ No. 37.) 

Gtmeral cowst chart No. Y, Cape Henry to Cape Lookout. 

Core Sound, N. C ............................................. . 
Lookout Shoals, N. C ..... ~ .••............•••..•...... 
Cape Fear River, N. C., (entrance She-et} .•.•••. ---· ...... . 

Charleston Ilarbor, S. 0 ................................... . 

Savanne.b River and WaBBBw Sollnd, Ga .................. . 

Savanaab. River to Sapelo light, Ga., (coo.st chart No. 

56.) • 

Charlotte Ha.rbor and 1>pproaehe•, Fla., (coast chart No. 

75.) 

Caloo•a Entrance, Fla .•..•..••..••.•••..••.••..••..•••. 

Scale. Draught.smeu. 

1-40, 000 1. A. Lindcnkohl. 

J-40, 000 ! 1. A. L1ndenkohl. U. E. Hergesbeimer. 7. E. Her· 

I gesheimer. 

Remarks. 

1-40, 000 i 4. E. Hergef'lheimer. 4. E. Mol'k:ow. 4. J. Herge- Finished chart. 

1-401 000 I. L. Karcher. 4. E. Molkow. 5. E. Molkow ..... 1 Pr~liminary edition; 

I 
sheimer. 5. E. Molkow. 6. E. 1lerge11beimer. I 

I (:orupleted. 
1-80, 000 I 2. E. Hergeroheimer. 2. H. L\n<lmkohl. 3. L. I 
I-SO, 

000 
I. ~~r~::~:~::~l. 6, 7. E. Hergt"Bheimer. I 

1-40,-000 I. A. and fl. LindenkohL 2. E. IIergesheimer. 6. ] Additions; completed. 

E. Herge!:lheimer. i 
1-40, ooo I. A. Lmdenkohl. 4. E. Molkow. 5 E. Molkow. I 
1-80, 000 2. E. Molkow. 31 6, 7 E. Hergesheimer. 

1-200,000 2. A. Lindenkohl ........................................... 

1 

Additions, completed. 

J-40, COO 1. A. Undenkohl. 1. A. Balbach ................ Add1t10ns; completed. 
1-80, 000 l. A. Lindenkohl. 2. E. Herg-e~heimer ..• --------1 Corn1)Ieted. 

1--80, 000 2. E. Hergesheimer. J. E. Hergel:lhcimer. i 
1-10,000 7. E. Herge1:3heiwer .................. - ................ \Additions~ completed. 

1-10, 000 

l-80, 000 

l-40,000 

1-40, 000 

1-20, 000 

J-80,0(J\J 

1-80, 000 

1-400, 000 

J-40, 000 

!-SO, 000 

]-:JO, 000 

l-30, 000 

1. F. Fairfax. 2. F. Fllirfa.x .• ~---·-·-···········'. Preliw'ry; complete1.l. 
2. E. Hergesheimer. 6. F.. Hergesheimer ......... -! Additions; completed. 
1. A. LindenkohL 4~ 5. B. Molk.ow. 7. E. Herge- l 

sheimer. ] 

4. E. Molkow. 5. E. Molkow. I 
1. F. Fairfax. 1. L. Karcher. 2. F. Fa1rfax ...... !Completed. 

I. F. Fairfax. I 
6. E. Hergesheimer. 7. E. Hergesheimer ........ 

1 

Completed. 

1, 2. A. and El. Lindenkohl. 61 7. E. Hcrgesheimer.j 

1, 2. A. Llndenkohl. 1. A. Balbaeh. 6. F. Fairfllx. 1 Completed. 

2. A. Lindenkohl -------·--·--------------------·I Additiong; completed. 
:l. F. Fairfax ............. ·--- ................. ---- .. .A'lditiousi CGIIlpleted. 
J. A. Lindenkohl. 7. E. Hcrgesheimcr .............. Cowpleted. 

J-40, 000 I. L. Karcher. 

1-80, 000 6. E. Hergesheimer. 

1-80, 000 1. H. Lindenkohl. 2. H. Lindenkobl. 

1-40 000 1. F. Fairfax. 2. F. Fairfax ..••••••.•••.•••.•••. Completed. 

Charlotte Harbor, Fla. 1 (main entrance) . ..... ••. ..... •••••• 1-40, 000 1. A. Balbach...... •. . • . . . •. • . • . . .•• . .•. . •• . .••.. Additions; completed. 

Perdido Entrance, Fla .... ___ ..... -------· .... --- ··--·. --- . 1-2, 500 1. H. Lindenkohl. 2. H. Lindenk{)hl ...... - ........ 1 Completed. 

Gulf of ){exieo, (sailing charts) .•••••••••••.••••••.•••.. 1-1, 200, 000 

Gener"l coast chart No. Xlll, C1>pe Sa.n Blas to Mi.ssi.1- 1-400, 000 

LA. Lindenkohl ................................. ---·---· Additions; completed. 
1. A. Lindenkohl. 2. A. Lindonkobl. 

sippi Delta. 

Lavacea and San Antonio Bays, 'l~exasi (eout chart No. 
108.) 

A.rapJllMI and Copano Bay•, Texas, (0088\ chart No. 109) .. 

San Francb!oo Bay, Cal., (upper part) ••••••.•••••••••••• 

Half-moon Bay, Cal •••••••••••••••••..••.•••.•••• • • • • . 
Point Pinns to Bodep. Head, Cal ................... - - .. 

Koos Bay, Oreg<>n ...................... • · · • • • • • • • • • • • • 
D08tructlonlalll.nd, W.T •••••••••••••••••. : •••••••••••. 

W aalllugton S..wid, W. T .............. • • · • · • • • · • · • • • • • 

1-80, 000 ~. A. LindenkohL 

1-80, 000 2. H. Lindenkohl. 

J-SO, 000 6. Il. Lind<>nkohl. ••. .• •• • ••• . •• .. • . .•• . . .• .. •. . . Additions; completed. 

1-20,000 2. F.Fa.irfax ............................................ Additio-ns;compl-etc-d. 

1-200, 000 1. A. Llndenkohl. 2. A. Lindenkobl ............. Additions; completed. 
J~, 000 L L. Karcher. 7. E. Hergeoheimer.. .. . . • • . . • . . . Completed. 

J-40, 000 1, F. Fairfax. 2. F. Fairfax ..••.••.•••..••..•... Completed. 

1-200, 000 1. A. Lindenkohl. 2. A. Lindenkohl. 7. E. Jlor· Cornplotad. 

ge&helmer. 
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APPENDIX Ko. 4. 
EX GIL\ VIXG DIVISIOX. 

l'laic.8 compldul, co11ti111ml, or commc11cnl <luring tltc year. 

J. Ontlines. 2. Topography. 3. ~anding-. 4. Lettering. 

Title.., uf vlates. Scale. Engravers. 

co:irrI.ETI:n. \ 

Pneific coast, l)oint Pinos t<1 Bodeg[t HNi.d ··-·······-···! 1-200, 000 ·1. Knlght and Pt.'tcrt>cll. 

Coa~t chart No. Zl. ~ew York Hay and Harbor .•. --·---i 1-80, Off() 2. En1nl". 

Coai:;t cburt No. 36~ Clie."-a1ieake Hay, York Rh-er, to tLt' I 1-80, 000 4. Knight. 3. Denner. 

Remark~. 

cape,. I 
Datnari~cc)tta Rh·n .... ___ ........ ___ ........ ____ ------) 1-40, 000 l. "\\". A. Thomp..;on. 4. J. G. Thomp~on. 1. Ontli1w~ p:rntogruphe,d; I 

I Sipe. fmun1liug;; punched. 

Cupe Lookout Shoa1~ .. -- .•.•.••. - -- - - - -- ••• · · --- -····-I 1-80,000 3. Benner. 4. Davis----···-··--·----····---- New editiuu. 

Cape Fear RiYer Entran~e ......... --- ..•..........•.. --1 1-301 '}VO 1, 2. A . .Maellel. 3, 4. Pet~n~eu. 3. Bermer... New Ptlition. 
I 

CO:\TI~UED. I 
General coa.8t d.ln.rt No. IY, Cnpc ?tfay to Cape Henry .. 

Coast chart No. G, Mn;;,congui"i to Portlarnl. __ ..... _. _. - . 

Coaist cllart ::-io. 7, Stgni11 Ii:1land to Kt:uw·buukport .•.. - : 

Coru;t chart Xe). 8, Cape~ Netl1lick to Capt> .Aun.--·_. - ••. ! 
Coa~1 '-'h:irt No. 9, no!-;ton Ua . .Y anrl approad1es. __ .. -- . - --i 
Coai:-;t dmrt No. 13, EuzzarU Bny to Biock ldand. ·-·- -- -i 

Coant chart No. 27, Cap(' May to l'~cn>·Yick's bland light.· 1 

Cua3t chart No. 29, Cbinl'o~eagne rn Hog l11land light ..••. 

Const.ehart No. 37, Ca.1w Ht:'nryto Currituck ...•...•.... , 

Coast chart No. 54, Charleuou to St. Helena _____ .. --- - .. i 

l-400, 00() 

J-80, 00() 

1-80, ooo 
1-80, 000 

1-80, OfJO 

1-80, 000 

1-80, 000 

1-80, 000 

1-Hll, 000 

1-80, 000 

2. A. Maedel. 

2. Evllm!. 

4. Knight. 3. Barnard. 

1, :2. St'ngtl'llf'r. 4. :E. A. J\IaP<foL 

2. "Enthoffer. 

4. E. A. "11acdcl. 

l, 2. Rolle. 

~. Rolle. 4. E. A. Maedel. 
4. Knight. 2. Seugteller. 

4. Knight. 3. Burcard. 

Uoa.~t chart No. fi7 1 Florida Reef~. J~lbow to Mat.ecumbe .. I 1-80, 000 ~ 3. Bal'nard. 

Coast chart No. 90, wc>.st purt l\fis.tii:;l'3ippi Souud .•..•..••. 1 1-80, 000 i 4. Knight. 

Coa!'>tchartNo.105~ Galveiston to OysterBay ..••.•.••••. 1

1 

1-80,000 j 2. Bart.le. 

CnmdcnandU.nck.portHnrbor8......................... 1-20,000 2. Bartle. 

~t. Georgt>",; H.ivcr and l\In.:clt; Ridge Channel .... _ ....•. 
1

1 1-40, 000 4. E. A. Maedd. 3. Benner ••.••.. •r• ••••••••. Preliminary edition. 

Keune-h>f'Ctm<lSl1eep!!cotHiver1' .••.••••••.. .••••••••••. 1-40,000 2. Bva.na. 3.Barnarda.ndBartlc. 4, PL"ter1'en. 

PorttJmouth HurbQr ...••..••.•••.••.•.....•...•.• ---·-·i 1-30,000 2. Koudrup. 

Nantucket Hurbor I 1-20,000 3. Benner. 4. Davis··--···-··-···-··---·--···· 1\-ew edition. 
Port of ~rovi<lence~~~::~::~~:~~~~~~~:~~~~~~~~~::~~~~~~~j 1-10,000 4. J. G. Thompson. 3. Benner. I 
New York l:Say and Harbor, (lowf•r) .. --· ..•. --- ..... -- ·I 1-40, 000 4. E. A. l\ia('"del. 1. Bartle, ,V. A. Thompson, Pnutogrnphed outlines. 

and .Molkow. 
Harupton Hoar]~ and Elizabeth fiiver ... _ .•.•. __ ~ .. _ .• - •. 1 1-40. 000 3. Denner. 

• 
Oore Sound ..••••. -··--···-·····-·-······ .. ··-······-··! 1-40,000 1, 4. Sipe. 
Cbu.rlntte Harbor.··-· •••. --· •••.•... ___ .. __ .••.•••..•.. 1-4-0, 000 2. J. G. Thompson. 

Sari1''raucisco Tia_y, (11fl'per) ..••..... ___ . __ ...... ___ . __ · 1 1-501 000 2. Xondrup. 3. A. Maedel, Barnard, and W. A. 

Thompson. 4. Petersen. 

Koos Buy, Oregon ----- .. ·---·-····-···-·--···-······-··1 1-30,000 3. Bartle. 2. W. A. Thompson. 4. J. G. 
Thompson. 3. Benner. 4. Sipe. 

Diagrams, tidebwc1:1tcoast .• - .• ·-··--····-····--···-··-·J····--···-·· 4. Sipe. 

I 
General coast chart No. V, Cape Charle!:! to Cape If"ca.r. _. j l-400, 000 I, 2. A. Maedel. 4. Petersen. 

General roust ch.art No. Xllf, Cape San l:Ha.l:! to 1\Ii8His- j 1-400, 000 1, 2, 3. A. Mnedel. 
•ippi Delta. \ 

CoastchartNo.5, "'.,.hitebeadtoSeguinlt:ilo.nd ........... \ 1-80,000 \ 4. I:n~gbt.' 2. EYall8. 

QoQ,!t d1art No. 30, Hog loli<ud light to Oape Henry ···-·I 1-80, 000 j 4. Knight. 1, 2. Rolle. 

Coast.ehart.No.5G, Sav.<1m.m.hto81Lpel0Sound .••••..••. / l-80,000 j L Sengteller. 

• 

Cou.~tchart.No.7H, Ce·durKt~y~,&c •..••...•..•... ------1 1-80,000 !

1

1. Sengteller. 

~==~~Yo~t~~~~i~-~~·-·-~-~~~ ~~~~ ~~~~:~~ ~ ~::: ~: ·.·.-.:.· ·-~~~~~-· \. l-40t 000 l. W. A. 'rbompson and M-0lkow. ··-.............. . 
, l--40, 000 11. Darfo" W. A. Tlwmpiw11, au4 llfolkt>W ...... . 

Pantographed outµneo. 
PmJtogr,-phcd onlllil61J. 
New edition. BoatonII.arbo-r ................................................ \ 1-40,000 1. RQU6. 3, 4. Petereea. .................. _ .......... . 

New Y<>rk Bayan<llfarbor, (u.pper) ......................... 1-40,000 i 1. Molkow ••••• _ ................................... ---·· Pantographedontlines. 

I Chq;,rlest-0u IIarbor .............................................. 1-30,00011, 3. Barnard. 4. Petersen. 3. Benner ......... New edition. 

I Caloosa Eutranee .......... - .. ·-··-· ··-· ........... ... l-40. 000 1. Bartle. 

I Washington Sc>lmd.-... - ... - .... ··--··- ... - .......... _. 1-200,0001 •· E. A. Maedcl, Davis, and Buckle, I. Sipe .. N"we<lltiou., 

j Progre88 sketches fer onnual report·-·-··.··--···.···-·· ·--·-· ··-··· 4. Sipe and Davis. 
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APPEXDIX No. 5. 

THE PA::\TOGHAPll-ITI'> FSE JX EXCJU.VI.XG. 

EXGRAVnlG DIVIBIO::'i', COAST 81·nvEY OFFICE, 

1rwJ1i11gto11, l>eeember 1, 18u7. 

DEAR Srn: The warit of success attending t1w early experimentR of a11plyi11g tl1e pantograph 
to eugraviug on copper in this diyisiou, arOS(, chidiy from the faulty com;tructiou of the maehiues 
used; faulty in failing to com lJim· ;;;nffideut strength -with freedom of motion. 'l'lle e:~qwrience gai1wtl 
in the to1wgrapllieal hm't•au of Denmark, t'nabled ::llr. H. Sm·~·nst•n, of Copeuhagen, to make tin tlie 
Coast SurTt\Y two 1mutograJlhS which lrnn; been used d.nriug the last two ,\·l'ar.~ with rpsults so satis. 
factory, tliat I take i1le:umre in la,\-iug lwfon~ you .a short ue~eription of the madiines and the pro· 
cess of applying them ecouomically a"5 auxiJoiaries iu•copper-eugraYiJJg. (Sc·e 8ketd1 Xo. :!7.) 

A. great ol_\jectiou to the pa11tograph::1 used preYiou8 to those-made b~- .:\Ir. 8<m·nsen, arose from 
the weakness of the joints of the arms, Yertieally. )fr. Sorensen oYer<'auw this difficulty by termi· 

,,nating. one end of each arm in a, Yertical'fork, the extl'emities of whic11 me septm1tc~d about t\Yo 
inclies for the reception of 111e em1 of tl1e arljace11t an11 eousistillg of a brass bar. 'l'JH' joi11 t iR fonn(•d 
by steel screw points through the extremities of the fork, 'Yhieh are recein·d into correo;poudiug· 
socket,s in the ends of the bar. This gin's a good braciug, Yertically, and forms a joint with Yery 
little friction. A. great :ulYtmtngl' of this strenµ;tlt i~ that it iwrmits the- application of at\justable 
force by means of :-;prings on tlte eugniYing point. The weak11ess of the otl1er m:1d1im•1< in the p:n'· 
ticular noted, required weights to be dil'eetl.r applied ou the yoiut, tl1p momt>ntum of whfrh iuterf(•red 
\\it11 a free mul n•:1o1ly c11m1gT' of t1in~etio11 of 11101 ion. Tl1e anus themsehe:s of J\lr. SorellH<"Il's 
machineR are made vesy strong, com;isting of bras:s tnlws, one iud1 iu <liamt'ter, hnH:<·<l longitnlli· 
nally by a brass rod. J\fuch rneehani<:al Hkill is Hl10w11 in the (•011Htrudiou of thl' tr·aver,.:e wheelk, 
which moYe and changt•. direetion n·ry fi:'Pely. A gnmrnl diamond point is used for eugraving on 
the plate and a steel point for traeing the work to be eHµ;raYerl. · 

Tile pai1togra1)h beiug 1;m1y a repeati11g and not an inYe1ting maehi11e with the pointR i11 the 
same plane, experiments haYe been made h,\· facing thP plate duwuward in a plane iiarallel to that 
in ·which the tracing point monos. In this manner the drawing may be iuyert.ed on the plak, hut 
the difficulty of preserving correct position is so great as to make the mode now emplo:>·ed of obtain· 
ing an inyerted drawing preferable. 

It is seldom possible to use a plane-table sheet for direct reduction br meehm1ical means 011 
account of the seusi~veness of the 11aper to the humidity of the atmo,;phen', which does not act 
equally in all its parts, resulting generally l.n a permanent coutraetiou, after the usna] exposure in 
the field. Recourse is therefore had to tracing Yellnm, a le"5s sensitive material and couscquPntly 
more permanent in its dimensions, on which a correct· iirojcctiou iH coustrneted, mul the original 
sheet tmced minute. hy miuuw with groat care. The reversal of the tracing giYes the reverse image 
ready for duplicating or reducing. 

The table used.is made carefull;y horizontal, the portion rPceiYing thl' plaJ-e hdng cut out to 
the depth of its thickness, so that itR upper surface comes in the })laiw of th('. table. The portion 
of the table on which the tracing is used is covered witll white paper, pasted ftrmly to it, so that the 
work on the tracing v;ill show distinctly. The pantograph being set to tlle proportion the map to 
be engraved bears to tlie original, a pr~jection is carefully made on the plate, aud the pantograph 
made fast in the most desirable position for free inotiou -witlt:iu the best range for acenraey. The 
diamond or engraving point is then set on each point of iute1·Rection of the parallels and meridians 
of the proje_ction on the plate, the position of the tracing point at the opposite end of the panto
graph being marked in each case, so that a pr(ljection of'tlw scale of tlte original is thus constructed 
on tbp table, to which the tracing is cllrefnlly S('.t, minute by minute. · 

As there is a limit to the ~trengt.l1 of the line a diamond poi11t will cut witltout da1igcr or 
injury, those. lines that are required of a strength gTeater than t1tis limit, snel1 a,; ro:uh.;, fe1wei;, &e., 
are only clrawn in with a light liue a.s a. guide tiw t11e engraYer; other portiom1, snc.lt as eont-0nrs of 
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hills, are cut finally, the strength of Jine being regulated by springs acting on the diamond point 
and adjustable for different forces. 

The advantage gainrnl hy dispe11sing with the old methods of reduction, which required an 
experienced draughtsman at an expense quite equal to the present cost of the completed outlines 
in the plate, together with the greater accuracy resulting from but one operation mechanically in 
reducing from the original to the plate, is apparent, when we consider the usual process of drawing, 
tracing, transfeITing, and entering by hand, involving four distinct operations, each liable to m9re 
probable error than the one operation performed with the pantograph. 

The usual operation requires skilled labor, tlmt by tl1e pantograph requires only patience, 
judgment, and application, and such skill as can easily be acquired by those of average intelligence. 

This process, too, works to the aclvantagc of the engraver in dispensing with the least agreea
ble operation of his art and ghing him elcanly entered work ready for the point and graver. 

The work, with the present pantograplls, has been done under my direetion, by:Mr. E. Molkow, 
to whose patience and cheerful application through details so trying, much of the success so far 
achieved is due. 

Respectfully, &c., 

J. E. HrLG_.um, ERq., 

E. HEHHESHED1ER, 
Assistant Coast Survey, in charge of Engraving Dil'ision. 

Assistant Coast S1tn1ey, in charge of Office. 
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APPE~DIX No. 6. 

ON THE LONGITUDE BETWEEN A:lfERICA AND ETTROPE FRO:M 81GNAL8 THROUGH THE ATLANTIC 
CABLE. 

I.-0RIGIN OF THE COAST SURVEY EXPEDITION. 

The determination of longitudes by means of the electro-magnetic tdegraph was, aR is well 
known, first practiced by the United Stafos Coast Survey; and the methods by which it attained 
its full devclOJ)ment were here in use several years before they began to b(~ emplo;ved elst'where. 
From the year 18.!9 until the begi.nning of the late war, early in 18t.il, tht>y were unremhtingl,y pro8-
ecuted. At that time twenty-four inde11endent determinations had been matlf'., 1w pains lwiug 
spared fo~· the attainment of all possiLle precision, and the series of telegraphic longitudes extended 
from the northeastern boundary to New Orleans, covering two and a half hourn of longitude, aud 
fifteen degrees of latitude, within our own territ-0ry, as well as some portions of the British prov
mces. Upon the completion of the Pacific telegraph, arrangements were made• for extending the 
connection to San Francisco, but these wen\ reluctautly df'fe1Ted in consequenc'.e of the condition of 
the country. 

'Por longitudes reckoned from any transatlantic zero, much coarser results only have hitherto 
been attaiue(l; and the uncertainty of the determinations has been twenty or thirtJ-· times greater 
than that between au;y of the 1winb; which form the series of American determinations, and very 
much larger than that between any points referred to these fundamental ones Ly the geodetic 
operations of the snrve,y. 

The Atlantic cable promised, at last, t.o afford an opportunity of conne,eting the American with 
the European longitudes, and thits of practically reducing the two iudepcudent series of determin
ations into what shonld practically be but one. The large \'iews of the late honored. he.ad of the 
Coast Survey, Professor Bache, led him to take immediate st~ps for the att11iume11t of this encl; 
and upon the first organization of the Atlantic Telegrap.h Company, t-0 the assistance of which he 
gave his hearty aud effective support, he obtainedt from the officers of this and of the Newfound
land companies their read;y promise of all needful facilities for determining the relati-ve longitude 
of their terminal stations. 

Immediately upon the la.nding of the cable at Trinity Ba;y, Mr. Hilgard was dispatehed t.o this 
remote spot, in order to decide, from personal inspection, whether the communication was suf
ficiently good to permit of satisfactory longitude signals without delay; but his report was neces
sarily adverse. 

Upon the organization of the telegraphic cable expedition of 1865, Mr. Hilgard, who, during 
Professor Bache's illness, was acting in hi>< 'behalf, obtained anew from the respective companies 
permission for our use of the cable, if successfully laid, and the honorable Secretary of the Treas
ury authorized the necessary outlays. Mr. L. F. Pourtales repaired to Heart's Content, and therb 
awaited the arrival of the Great Eastern, in order t.o notify me, without delay, of the character and 
availability of the signals, should the cable be successfull;y laid; but the rupture of the cable, in 
mid-ocean, made his expedition unavailing. 

The same preliminary steps were again taken in 1866, Mr. G. W. Dean awaiting the arrival of 
the Great Eastern a.t Heart's Content. The expedition of this year was happily successful, and 
Mr. Dean reported, by telegraph, that the sharpness of the signals was all that could be desired. 
Measures were at once taken for organizing the parties. Mr. Dean returned only a few hours too 
late to present his report whlle we were attending the session of the National Academy of Sciences, 
at Northam pt.on, but he found Mr. Hilgard and myself at the meeting of the American Association, 
in Bud'alo, where all the details for the expedition were arranged without delay, and the needful 
directions for im~paration of instruments and observers given by Mr. Hilgard. 

The large interval betweeu. the meridians of the two extremities of the cable precluded the 

" C038t Survey Report, 1861, p. 2. 
t Coa.st Survey Report, 1858, pp. 33, 34, 43 ; 1859 p. 6. 
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employment of the method of star-signals, for many reasons. This method requires a more pro
tracted occupation of the cable than it seemed right or reasonable to solicit. The clhnate of New
foundland, according to the hest information receiYed, is too varia b1e and uncertain to ·warrant 
reliarice upon the eonti11na11ee of a dear sky for three hours, while, unless the~ should promise 
fanmlbly, it wonld he unwise to employ the cable for trausmitting observations from Valencia, 
which would he useles;;;, m1less combined with sub;,;equent obseryatious of tlie same stars from 
Heart's Content. :Moreover, for a lougitmle so great as that to be measured, the spedal ady~n
tages of the metl10d of star-signals chiefi,> disappear, tlw clock-r<ltPR becoming matters of serious 
importance, and entailing errors of the same order of magnitude as those of the absolute time
determinations, while the wi<lE· sep:iration of the obsern•rs precludes that thorough elimination 
and control of personal ('qnatiou which h; feasible when the longitudt> observations are restricted 
to zenithal stars, and the ohsen-ern eau easily exchange positions and frequentl~' meet at one or tlie 
other Rtation. 

There waR also ground for confidence that the catalogue of standard stars to be employed for 
determining time was so well freed from systematic errors that the difference of half a quadrant 
in the meridi:ws would introdncP no (•rror, depmuliug on the right ascensions, no matter at what 
honr the com1mrism1i-; might ht> madt>-a confidence which the P\ent has fblly justifteu. 

II.-PREVIOUS DETEIDIINATIO:XS OF THE TRAN8ATLANTIC LONGITUDE. 

Tlw several dpterminations of long'itude bPtwecu Buropean und American stations, which ha\'e 
hitherto serYed as the ha,,,is for ai,;tronomical and nautical c01nputatiom1, may be classified under 
three hea<ll'<-from moon culminations; from eclipsPs and occ11ltations; aml from dirouometers. 
J\Jost of tl1em Jiaye been referTerl to 01w or 1he other of two American points-the College Observ
atory, at CamlJTidge, aud the ~aYal Observatory, at vVnshiJtgton. The former has preseuted 
especial conveniences for the chronometric expeditious, both from its close vicinity to tlw point of 
landing and shipment in Boston, and fI"Om the charge of these expeditions being confided to the 
dir(•ctor of the observatory, who was specially versed in chronomet1'ic matters, and whose office 
in Boston was emmectetl with the Cambridge clock b;\~ a tdegraph wire, so tlmt not evPn the trans
portation to the observatory \\as requisite. ThP: la.tte1·, as situated at the national capital, and 
administered by one of the departments of government, has heP:n naturally seleeted, in most cases 
during recent years, as the fundamental point for other determinations. As the European point 
of ref(>rence, Gref>uwich has been employed in all cases. 

The telegrapltic longitudes of the Coast SurvPy have, since the first ;rear, been uniformly 
referred to a third American point, the Seaton station of the Coast S11rvP:,y, in the Cit,v of Wash
in:.,rton; hut tlw longitudes of X e\Y York and Philadelphia, upon which that of Cambridge depends, 
were refened to the \.Vashingto11 Obsenatory, which is situate!}* 12".44 westward from the Seaton 
station, by geodetic mcasurement. 'J'he longitude between Cambridge and \Vashington, as deter 
mined b;y my pre•lPces8or, Mr. Walker, in 1848 and 1849, tis as follows: 

h. 1ll.. 8. 

Cambridge, ea;;t from Mr. Untherfonl's Observatory, New York .... ___ ... _ ...... _ 0 11 26.07 
)fr. Rutherford's, east from Jersey Cit;y stat.ion, (geodetic) .... _. ~ ... _. _ ... ___ ... __ 11.93 
Jerse;y City station, east from \Vashiugton .... _ ............... _ ................ . 0 12 3.54 
Cambridg'e, (dome,) cast from \.Vashington ...... _ ............ __ ..... __ .. _ • __ .. __ 0 23 41.54 

------
And this value lias, since that time, been adopted in all computations and in the standard books of 
reference. U must he very near the truth, yet it depends in part upon a geodetie measurement 
across the Hmhmn River, where no telegraph wire then existed7 and was the earliest determination 
by the new method, before the employment of many refinements and precautions since intro
duced. Moreover, the portion between Jersey City and \.Vashington was deduced from the simple 
telegraphic compilrisou of clocks, a method which repeated experience, us well as thoory, shows to 

.. ----·-·--------~···-·-------------------------

• Value determined since that given in tile C. S. Report, 1851, p. 3'"~. 
t Coast Survey Report, 1848, p. 22 ; 184"9, pp. 19, 20, 31. 
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he entirely interior in preei;;;ion to tlw qoast SurYe:-· metlrnd of stm·-sii-..Tiiah;. "For tl1iR i·easoH, 1 
have more thau once urged a n•dett•rmination of tlH> only wl•ak liuk in our drnin of tplegraphk 
longitudes, hy connecting: J\Ir. Rntherfonl'R 01,sern1tory at ~e\Y York with the Seaton statiou, as 
well as the \Va:>hiugtou Ohi;;ervator~-, liy tlw i;;amp methodi;; which ha,·e heen employed for all tlJp 
other nwasuremeuts from our boundar~- to :N"ew Orlem1s. 

using the Ya)ne above cited, tlw following an· the 1l<'ten11inations of the lougitnde of \Yash
ington from !-t1·eenwicb which have avpeared hl•i;;t entitled to co11titku<·e i11 r<><"ent .\·ear;;: 

I. From edipM!8 and occultation.~.-The8e furnished the Yaluei;; gew·1·nlly udo]Jtl•d prior to the 
yf'ar 1848; namely, not less than 511 801 14.". Thus, Gilliss, in lK!O, u;;:,ed' ,)11 ,-;m 46.li for the pro
Yisional ohservat-0ry on Capitol Hill, wl1ich was,2 geod€~ticall,\-. 1 O•.O;i past of tlu• prt'Sl'lli obser.-ator~·. 

And in the volume of oh8ervations maue h1 184-.\ the first i,.,sut'tl by the \Vashiugton OlJsern1t01·,\·, 
the adopted long1trnle is g-iTen3 as 5h Sm 14•.64. 

Peirce's reductions, in 1845, of occnltationR obRerve<l by lloud at Dorchester, from 1s:~!) to 11".i-!1, 
gave4 iV• gm 13•.!J; "\Yalker, from an elaborate discussion of all ayailablP observations hetweeu llH!l 
and 184:'.l, inclm;i,·e, obtairw1P 5i. sm 14•.JG, a value subsequentJyG reduced to J;)'.81 b~· clurngt• i11 
the adopted lougitude of Philadelphia, Cambridge, aud \\~ashingtm1. Iu lS::l!l \Yalkel' had deduced 
a new valuP for the moon's horizontal parallax from a discui-;sion° of the eclipse of 183G, ~1ay 14, 
according to ·which the mcau va,lue used by Burckhardt in the luual' tablet\, employed iu the com
putation of the. loni.dtmle, required an iucrease of 1 ".i">:.!; and he discovt>re1l" that, altlwu_g·l1 the 
probable accidental error of his former result for the lougitmlf' of J>l1iladelpltia was but :::l:: 0'.;);;, (sub
jeet, howe.ver, to the intlueu('e of any error in the adoptl:'d pamllax aud se111i-£liamf't<>r of tlw moon,) 
;p'lt tl1e empluy11u~111. of h18 new Yalue of the horizontal parallax wouM diminish the longitudes 
assigned to all the statiou:s of the Coast Survey by about two seconds of time. Pmf . .Airy, at Green
wfol1, lia.d already adopted, 9 in reducing the Grecuwieh obsen·ations of 18-1-0, lkndersou's dewr
mination,1u according to which Burckharclt?s constant requiretl to b<' increased hy it>; t\n•nty-six
huu(lredth part. So, too, Olufsen, from <lh;cussion,11 in 1s:r1, of Lacaille's meridian altitud<>s at the 
Cape of Good Hope, bad inff'rred the need of an increasP of tliis Pon st ant by '..!". 2-1, and Hender8ou 
in the same year, from bis own observations with the mural circle at Cape Town, deduced12 1n.3 
as tlrn requisite increase. All these investigations, though greatly varying among themselves, 
agreerl in the result that Ilurckhardt's value was decidedly too small, and corroborated thus the 
change wbich vValker's computation of the eelipsl1 of 1830 showed to be necessar;I'. Rel;ving on 
these confirmations "\\~alker adopted13 the correction +111.5 to Burckhardt's coustaut, and found 
that the transatlantic longitude deduced from eclipses was thus cliininislwd hy 2°.61 for the whole 
coast of the United Stat.es. The, report of the astronomer ro:-·al concerning the reductions of the 
Greenwich lunar observations appeared soon after, and indicate<l14 that Burckliardt's eocfticieIJt 
required an increase by its twelve-hundredth part, or 2".85, thus dissipating au.v yet remaining 
doubts as to the necessity of a largf' diminution of all American longitndt~s C',01mted from a, European 
meridian. 

We thus have at present, from oliservat.ions of eclip:;;es and occultations, 
h. in. 8. 

Walke1~u;, corrected Yalue fro1n observations befOre 1843 __ - _ .. - _ - ___ - . ____ - .. - - - - 5 
Peircern, from eclipse of 1851, July 28 .. __ .... _. _. _ ............................. . 
Peirce17, from emer:;;ions of Pleiades, 1839, September 26 ........................ . 
Peirce18 , from emersionsof Pleiades, 1856-1861. ................... _ ............ . 
but neither of the last three determinations i:;; considered by Professor Peirce as :final. 

1 GilliBB Astr. Obs., P• x. 
•By ElHcott's original survey of Washington City, see 

Report, 18'16, p. 72. 
•Wash. Obs., 1845, p. 87. 

10 Mem. R. Astr. 8-0c., X, p. 233. 
11 A8h" N <tchr., XIV, p. 2'46. 
"Mem. R. Astr. Soc., X, p. 294. 
"Coast Survey Report, 18.'">l, p. 480. 

8 11.14 
11.57 
n.45 ± o.:~ 
13.13 

•Coast Sur<rey Report, 1846, p. 71. 
•Coast Survey Report, 1848, p. 113. 
6 Colll!t Survey Report, 1851, p. 480. 

'~Monthly Notices R. Astr. Soc., YIII, p. 186; }forn. R. 

Trans. Amer. Phil: Soc., VI, p. 383. 
Coast Survey Report, 1848, p. 115. 
Greenwich Obs'ns, 1840, p. xlviii. 

Astr. Soc., XVII, p. 52. 
"Coast Survey Re1)()rt, 1851, p. 480. 
1• Coast Survey Report, 1861, p. 195. 
tr Coast Survey Report, 1861, p. 2'20. 
' 8 MS. report in Coa.st Survey Office, 
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II. From moon milmination.~: 
h. "" •. 

Walker\ from Cambridge observations, 1843-45 ................................ 5 8 10.01 
Loomis2, from Huchion observations, 1838-44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.3 
Gilliss3, from Capitol Hill obsernitions, 1838-42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.04 
1\~ alker1, from Washington observations, 1845. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.60 
Newcomb\ from "\Vasltingtou observations, 1846-60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.6 ±~.4 
N C\TComb5 , from 'Vashington observations, 1862-6:3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.8 

V\ralker considered 9~.96 as the most probable value from moon culmiuations, and Newcomb 
assigned 11 •.1 as that indicated by those oliserved at the N:wal OhservaLor.r, from 1846 to 1863, 
inclusive. 

Ill. From ehronometer8 transported betiveen Bo8ton and Liverpool : 
h.. 1n. B. 

Indiscriminate mean£ from 37.3 chronometers preyfous to 1849 .................. 5 8 12.46 
Bond's7 discussion of 175 chronometers, expedition of 1849 . . . . . . . . . . . . . . . . . . . . . . 11.14 
W alker's1 discussion of 175 chronometers, expedition of 184\"l . . . . . . . . . . . . . . . . . • . . 12.00 
Bond'sE discussion of 175 chronometers, expedition of 1849 . . . . . . . . . . . . . . . . . . . . . . 12.20± 0.20 
Bond's9 discussion of 52 chronometers, six trips, expeilition of 1855 . . . . . . . . . . . . . . 13.43 ± 0.19 

.AJl of these values require to be increased by 0•.06 to conform to the new telegraphic deterruj. 
nation10 by t1rn a8tronomer royal of the longitude between Liverpool and Greenwich. 

The discordance of results, which individually would have appeared entitled to full reliance, is 
thus seen to exceed four seconds; the most recent determinations, and those which would be most 
relied upon, being among the most discordant. No amount of labor, effort, or expense had been 
spared by the Coast Survey for its chronometric expeditions, inasmuch ai;; the most accurate possi
ble 1foterminatiou of' the transatlantic longitude was specially required11 by law; and the thorough 
accuracy of Professor Newcomb's inyestigations is well known to a.;;tronomers. Yet the result of 
the, latest chronometric ex1)edition differs from that deduced by Newcomb, from moon culminations 
observed at the Washington Observatory since its regeneration, compared with those observed at 
Greenwich,-by more than three and a half seconds of time. 

The value employed by the Coast Survey, from 1852 to 1859, was 5h gm 11".2; since 1859 it has 
been 5h cm 11 • .8. 

Ill.-HISTORY OF THE EXPEDITION. 

The building erected in Calais, Maine, and occupied as a longitude station in 1857, was still in 
existence, tbough much dilapidated, the stone piers being undisturbed. JUr. George Da\cidson, 
assistant in the Coast Survey, was to take charge of this station, witll l\fr. S. C. Cllandler, jr., as 
aid. Mr. Dean was assigned to the station at Heart's Content, with tl1c assistance of Mr. Edward 
Goodfellow, while I was to occupy the Valencia station, Mr. A. T. Mosman accompanying. Each 
station required a small transit instrument, a chronograph, and an astronomical clock. 

The most questionable feature of the arrangement was the use of the land line of wire, about 
1,100 miles long, between Heart's Content and Calais. Hitherto all our telegraphic longitudes have 
been determined without any use of "repeaters," or double relay magnets, which have been most 
carefully avoided as inevitably introducing an additional element of error, or at least of uncertainty 
into the result. The armature times of different electro-magnets, acted on by galvanic currents of 
different int-ensities, enter into the result, and only their mean amount is eliminated, while one-half 
their difference is inseparably merged with the resultant longitude. Between Calais and Heart's 
Content there were known to be not only several of these repeaters, but also one or two stations, 

1 Coast Survey Report, 1851, p. 480. 
s Astr. Journal, I, p. 1>'7, using telegraphic longitude of 

Huson, from Washington, as given by Walker, C. S. 
Rep. 1851, p. 481. See a.lso Trans. Amer. Phil. Soc., 
X,p.10. 

• Trans. Amer. Phil. Soc., X, p. 223. Wash. Obs., 1862, p. vii. 
•Waah. Obs., 1862, p. lii. 

•Wash. Obs., 1864, p. 46. 
6 Coast Survey Report, 1851, p. 48<}, 
7 Coast Survey Report, 1850, pp. 17, 19. 
8 Coast Survey Report, 18f>4, pp. 120, 138, 141. 
9 CoMt Survey Report, 1806, p. 182. 
10 

11 Coaat Survey Report, laGB, p. 3l!. 
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at least where the messages were received and res1•nt by hand, without the intern•ntion e\•en of an 
automatic rept~ater. Yet uot only our financial resm1n~Ps, hut also mll" a\·ailable tiuw and our t'.Up

ply of instrnments, precluded the occupation of more thau three stations at once, and it was reluc
tantly decided to make use of so many repeaters in this interval as careful investig·ation should 
show to be absolutely necessary. 

Messrs. Davidson and Dean left Boston for Halifax, in the stc>amer of Reptember ,-;, to make an 
examination of the condition of the telegraph line, aml a week later 1\lessrs. Goodfellow, Mosman, 
and m,pmlf sailetl in the Cunard steamship Asia, bound for Liverpool Yia Halifax and Queenstown, 
taking the inst,ruments for Newfoundland and lrelaml.. But a short time before OUT departure, the 
welcome tidings had arrived of the recovery in mid-ocean of the lost cable of 18G5, and of the suc
cessful continuation of this second line to :N"ewfoundland. 

To the courtesy and interest of the officers of the Cunard Compauy W<' were indebted, from the 
beginning to the end of our expedition, for many fayors aml mneh as;;ii-tauce. 1'ltf' cordial 8ympa
thy of Captain .J. P. Anderson, of her Britannic Majesty's mail steamer Africa, tlieu temporaril~· in 
<~01mna11d of the Asia, was of peculiar value, and calls tc)r the siucere8t w~knowledgments. I may 
also mention here our obligatimis to JHr. Grierson, ag·ent of the Cunard stpamship at Queeustown, 
who, both at the debarkation and resllipment of the instruments, assisted iu the most e:tfective 
manner. 

At Halifax tl1e accounts given by Messrs. DaYidson and Dean 1n~re far from encouragiug. Be
tween the terminus of the Atlantic cable and the American frontier there l>I'OYed to be four repeat
ers, and two stations at which messages were re-written. Repeaters and batteries were at once 
provided by us for use at these last-nanwd station,;, and it ·was drcided that :'.\1r. llavidson i,;hould 
charter a schooner in which t-0 visit the various points along tl1e coast or X!w~1. Scotia, Capt' Breton 
Island, and Newfoundland, carr,ving wit,11 him the 11ecessaQ· outfit arnl giving the requisite instruc
tions to the operators. 

This Mr. Davidson successfo.lly accomplished by dint of gl'eat cum'gy and personal exel'tion, 
while Ml'. Chandler, at his direction, refitted the Calais station and mounted the instruments, the 
first obserYations made there being on the 25th of October. 

Messrs. Dean and Goodfellow reached Heart's Content on the 20th September, and proceeded 
to the immediate preparation of au astronomical station; but were not favored with the sight of 
any celestial luminary until the 16th October, on which day they brought the transit and clock into 
tolerable adjustment, and on the 18th their regular observations commenced. 

On the morning of Saturday, September 22, the Asia arrived off Queenstown, where Mr. 
Mosmari landed with the instruments, while I kept on the Yo,vage to Lh'el']lool, and thence to 
London to confer with the officers of the compan~T· 

The management and control of the cables being with the Anglo-American Telegraph Com
pany, which had conducted the expedition of 1866, aud not with tlte Atlantic Telegraph Compauy, 
on whose friendly promises of assistance we had depemled, it became necessary to apply :mew for 
permission 1:o use the lines, and for the needful facilities at Valencia. To the cordial friendliness 
of George Saward, esq., secret.a.ry of the Atlantic Company, we liad already been indebted fur 
many acts of courtesy, and he aided me without delay in the most effective manner. 

The use of the cables was at ouce granted by John C. Deane, est}., secretary of the A.nglo
American Company, subject, of course, to the condition that tile observations and experiments 
should not interfere with the regular business of the compan.''; and I was furnislled by him with 
letters 1:o the telegra.pllic staff at Valencia. From the eminent electricia11 to the company, Latimer 
Clark, esq., I received much valuable information and important practical suggestions, as well as 
full authority for the trial of electro-magnets in connection with the cables, beside the nee<lle
galvanometers in use by the company. 

The astronomer royal also gave his ready sympathy to the undertakiug. His own plans had 
been formed, authority obtained, and some of the preparations already coum1ence<l for making- a 
telegraphic longitude determination hetween Valencia and Newfoundland in .June next; but with 
extreme kindness lie placed me in possesMion of all his special information pertaining to the suluect, 
and aided our operations with word and deed. SubS('_quentl~,, when, to my own great regret as well 
as t-0 his, it proved necessary to establish our station at the cable terminus, near the western en 
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of the falan,d of 'r:od<>ncia, rather than at either of the two points for whicl1 he liad already deter
mined the longitude from Gref'HWic11, Jw carried out a third determination of longitud(' fol' Valencia, 
hy a telegraphic iuterchange of signals between GreemYich and our station at Foilhommerum Bay. 

011 tl1e 1st October I met Mr. :rrl<)Snrnn at Killarney. Acconling to preYious arrangement be 
had alrt>ad~- brou,!rht the imitrnments to that point by rail, and had Yi::;ite<l Valencia to examine the 
~p:om1<l and learn wlrnt provision 'rould be required for the 8tOJw pie.rs of our transit inst.rume11t 
and dock, and for tlrn materials of our astronomical station. From uh; report it was manifest t.l\at 
tl1e n•qni8ite supplies could be obtailwd upon thf' ii-;laml, or in its immec1iate Yicinity, and early on 
the morning· of Octouer :J we started westward. The six large boxtcs of instrmnent8 were piled au<l 
carefully made fast upon a larg'e '' Jrish car,'' the only YehiclP upon springs to be found in the town, 
and tlw transportation of this lrngr tower on wheels forty-two miles to the feIT~': acl'Oss the Straits 
of Yalencia, and cleposit of the in8truments in a place of shelter, were accomplished without accident 
before daylight had wholly disappeared. · 

The lougitn<le statio1is occupied by :'.\Ir. Airy in t.lw great .chronometer expedi~ion of 1844, 
(Gree11wicb obserTations, 1~45,) wm; at Feagh Main, an elevated position preYiously used as a station 
b~' the British Trigonometrical SurH';\-; his transit instrument being placed upon the station-point. 
For tlw telegnq1hic dPterrni11atiou of 181i2, the instrument used for determining time was mounted 
in tlw village of K11ightstowu, at the eastern extremity of 1Jrn islaml. Tht- ernp]oyment of the 
same station-point, the position of vd1ich was \\'ell marked, was of course highly desirable. l\lore
ovt>r, it was situated at that point of the island which afforded bs far tl1e greatest conveniences, 
H]l(l it was dose to tlw hot.el. But the electricians of tlie company ha,-e always been extremely 
aYer.se to all~' cormeetion, bowen'r i.JTief~ between tile cable and :my land lines, on account of the 
possihilit,v of injury to the f'alile by light11i11g. This fact, to say nothing of others comwcted witl1 
prompt exchange of mes:sages with Newfoundland, and a readineRs to aYail om'sPlves of any sudden 
change of wea.ther at either place, rendered it imperatiYe that our station should be established 
Yery near the building- of the telegraph company at Foilhommermn Bay, five and one-half miles 
west of Kniglitstown, and remote from an~· other dwelling-house except tbe unattractive cabins of 
tl1e veasautry. 

Here, as close to the telef,rraph-house as was consistent with an unobstructed meridian, the 
astronomical station was established, and a building constructed eleven feet wide and twenty-three 
feet in length. This was divided by a transvf'rse partition into two aparlmeuts; the larger of these 
serYing as an observator~,, while the ea.stern enu was used as a d'\.velling place. This l.Juild:i.ug was 
bolted to six hea\·y stones buried in the earth, and was protected from the southwest gales by the 
telegraph-house, thti eorner of which was within a very few yards at the nea,rest point; while rising 
groull(l to the northwest guarded us against the winds from that qua.rter. 

In the obser\'ing-room were mouuttid the transit instrument, clock, and chronograph. It also 
contained a table for a relay magnet and Morse register, and a rncording table. 

:For the kind reception whieh we met at Valencia., I know not how to give an adequate expression 
of rn,y thankis. A more hearty well:ome, a mm·e thorough an<l delightful hospitality, or more friendly 
aid, could have been found at no time or place. The inevitable 1tardships and exposure ol our life, 
at a distance from any permanent habitation other than the over-tenanted house of the telegraph 
company, and under circumstanees apparently incompatible with comfort, were thus mitigated and 
compensated to an incredible degree. 

To tlle Knight of' Kerry we were indebted, not only for a hospitality worthy the traditional 
re1mtatio11 of tl1e land, and for which we shall always remain personally grateful, but also for the 
most practical and efficient aid in furtherance of our operations. All hi.s agents received instruo
tions to assiRt UR by every means in their power; his buildings afforded storage for our inst.rmnents 
at K11ightstow11; his quarries and st.one-cutters famished piers; his factor enabled us to obtain 
lumber; and his carpenter was detailed for expediting the work upon our building. 

The gentlemen of' tlte telegraphic staff received us with a kindliness to which there was no 
exception ; welcoming ns to their quarters, and sharing with us their comforts. 

Of the sixteen electricians and operators in the service of four different companies, there is no 
one t-0 whom we are not indebted for essential aid in our work, as well as under personal obliga
tions for many acts of kindness. To .Tames Graves, esq., superintendent of th.:; station, and Edgar 
George, esq., second in charge, we owe especial acknowledgments. 
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The peculiarly unastronomieal ;:;ky of Y nlencia delayed acljuf'tment;:; for a while, but one or two 
glimp8es of tlie sun at 110011 enahle11 us to ~·8tablish our meridiau, aml 011 the 1-!th Oetoher, at 31t 
a. m., \Ye o!Jtained transits of a fow stars. At that timP tlm ohsen·1,rs ia Xe\\·fou11dlar11l l1ad seen 
neither sun, llioou, uor stal'.;, and I am inclined to belhwe that, exeeptiug the; short periods when 
sharp frosts pre\·ail there, the climate of ~ewfouudlarnl iti nearly as uufayorable for astrouomical 
purposes as that of Ya1eucia itself. As n;g:ards the Valencia dinrntC', l was informed mi our arrival 
that it had rained eYer~' d11y, without exception, for eight weeks. lJuriug tlw sc•yen weeks of our 
sojoun1 tlwre wt'TP !mt f(mr days OH wltit'.11 110 min fell, arnl then• was Inn one really <'lem· night 
during tl1e i)eriou while the iwstruments were ill positiou. Tlie oh~erratious \n•re. in gPnPral, made 
during tlie iutcrnlls of Blwwei·i,;; and it was an eYent of freqneut ocenrnmce for the ob:,w1·Yer to \Je 
disturbed by a copious fal1 of rain wllile actually eugaged iu noting tlie tra1rnit of a star. 

The method of telei,,>Taphing through the Atlautie cable is based upor1 the iugenimrn dc•Yice of 
Professor Thomson, in a1Jplyiug to a delicate galvauomett>r tlie pri1wiple of retlectiou used by Gauss 
for ltea,-~- maguets. A small mi~Tor, to the back of "-hich is attached a permam·nt magnet, the 
joint weight of t11e two being; from fh-e to six centigrams, is held by means of a si11µ;le fiber al)()Ye 
and below, iu the e(•nter of a coil of tiiw "-in• which forms part. of the g·ah anic cireuit, aml its 
position a11d sensitive11eHs arc regulated b;1- moyable hal'-maguets placed in the iunuelliatf> viciuity. 
Upon the mirror is thrown a beam of light throup:h a slit in front of a lH'ight kl'l'Osene lamp, aml 
the defip.(:tioa:,.; of the needle are uott•d hy tht'. mon•ments of 1 hP rd11•cted hPam, "·hicb is ree1•iyed 
upon a. stri}) of white paper. The exquisite delicacy of this galnmouH•ter. as \Yell Hli the eledrical 
excellPnce of the telegraph cables, lliay readily be appreeiate1l after the beautiful experiment iu 
which the electricians at Yaleucia and Newfoundland conYertil•1l \'litlt each other on n cin:11it not 
far from 700 m.vriameters (4,J:!O statute mile1.;) in lf•ngth, formed of the two cable;.; joi11l'd at the 
ends, using a batter~· c·omposed of a percuBsion gun-cap. a mor1;el of zi11c, all(l a drop of a<•idulated 
water. 

The absence of all:'' means fo1· tlw automatic registration of si~nials received presented, of 
course, a \-er:y serious obstacle in the way of an accurate lonp:itude detl'rminati.on, i.nasmud1 as the 
loss of time in noting tile Hig·nal8 was not only Yer:r considerable, hut quite uncertain; but tlw pro
gramme of operations which I had prepared before leaYiJJg home> was bns1•d upon the assumption 
that the use of self-registering electnHnap;netie signals would not be aeceptable to the tclt·gTaph 
company. All objections to these were, however, waived in our favor by ~lr. I ... atimer Clm·k in the 
most cordial manner, and considerable time was expended on two p\·enings in emleavoring to obtain 
satisfactory signals which should be self-regh-1tering. Unfortnnatt>ly, these efforts were lllll'Uccessful. 
The cable could not be dischaTged with sufficitmt rapidity foT the purpose wheu the clrnrg·e was 
sufficiently 1;trong to actuate our i:nost sensith-e electro-magnet. A permaneut. 1ktieetio11, on]~·, was 
observed at Newfoundland, while the Yiilencia clock was breaking the circuit during an eighth part 
of eve1·y second; nor <lid any modification in the character of the hattrn-;r render these ii1terruptio11s 
of continuity perceptible at the other extremity of the cable. 

I had previously designed a.vailiug myself of an elegant suggestion of Ur. Gibbs, by which the 
heat from the lam1) slioultl ue conceutrated and reflected, together with the light, by the mirror
galvanorneter; being then received on a ver~· delicate thermo-elt•ctric pile, w-hid1 should thus reeonl 
upon the ch.ronogra11h the time uf the signals. But too little time W<ts aniilabl<; for the purpose, 
aud although Mr. Fanner, whom I had requested t-0 prepare some apparatus based uu this pdndph·, 
made sufficient progress with his experiments to show tht- prnctkahility of the suggestiou, ht• was 
obliged to al1andon all hopes of constructing any satisfactory instrument in season to be aYailable 
for our purpm;es. 

Thus it became necessary t-0 fall back uvou the original prngramme, which had been prcp:uetl 
before leaving Boston, and furnished to .Messrs. Dean and Da.Yidson. This was as follows: 

PROGRAMME FOH THANS-ATLA.NTIC LOJSGITCDE CA.1'1l'AIGN. 

This campaigu will consist of two }Hl.rts, "Hcart."s Coutent--Calnis" and•' Vafoncia-lfrart's Conti•ut." 
Star signals being· impracticable i'n each case, th., only determinations uf 1ougitmfo will lw hy compari81lllS of docks 

between tlie stations. Consequently, no precautions shoulcl he. omit.tt><l which ean in itny way incr.;:u<l' tlw 1•rt>l'i><i011 

of the c1ock-corrootions and rates. Only stars of the American Ephemeris should. be employed; levels ,Jwuld l>e 
oontinually read during the observations; all circumpolars should be reversed upon ; and star"' 118 far north as l:l0° 
•hould be obeerved by the old method of eye and ear, instead of the cbronogra;ph. 
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"\Vhcnever possible, sets of observations shoald he made at least twic<> dnr:ing the night-each set consistiug of not 
less than tlirl'e circmu1•olurs, (uot all at, the "arne l'Ulmiuation,) and three time-stars north of the Equator, together 
with an~· southcru tiwe-st<tr which tnay lie corrnmient. A set of observations shonld ulwaJ·s precede, and another set 
follow tlw cxdJ:lll,!('<' of 8ignals when the weather pcrmifa. 

One or mon·, of theHt· sets slwuld hP eomputeLl promptly, that observers may conRtautly he 1rnquainted with the 
condition of their instruments. The azimuth error should never remaiu for more than <t day larger than OS.2, nor the 
collimation error larger than 0•.1. For the field computations it will suffice to read off a single tally for each star. 

The amount 1Jf lmttery power arul condition of the wire is always to lie noted when telegraphic signals are 
exchanged; al8o anJ· indications of aurora. 

So soon as the instruments are in adjustment, the exchange of clock-signals should commence, and it should be con
tinuell nightly, wliattwcr the weatlier, unLil the open1tioub for trausatlautic longitude ar<' com1ilete1l at Heart?s Con
tent. At the time of the exchange, C:il::iis shoultl notify Heart'b Content whether it ca11 determine the dock-correction 
on the sa11w night, ::md shouhl transmit tl:e eorrection deduced for- the time of tli<• signals sent 011 the precedi11g night. 

To' <·xdmuge clock-signals, put the Calais clock into circuit two 01· three times, for 11ot more than half a minute at 
each time, and at interval• of at lea"t a minute .. while the Heart's Content cl<>ck is gradu:iting the chronograph, 
Arrange the time of pntting on the Calab clo"k, ~o that the record of 0' shall lrn included in the series of itt1 signali;. 
It is very 1l"sirahle that lJott1 chro111)grnpl1s slrnuld record this cornpadsou; but, if this Hhoul<l he found impossible, 
the Heart's Conteut chronograph is the l>roper one to keep the record. If any confusion is likely to arise as to the 
precifm eeeonds i·econled by the C:tbis dock, this can be reallily obviated by makinp; <t couple of quick taps immediately 
after 158 , 3fl', or 4a' of t11f' clock time-entering this fact upon the day-book and commnnica,ting it to Heart's Content. 

V ALBNCIA-HRART'S CONTENT. 

Fi1·8f. For this <l~t••nnination three nights exchanges through each cable will suffice, provideil the dock-corrections 
ar<' well determined a,t <•ach station hefore and after the exchange. Should circumstances be especiaJly favorable on 
any onaRion, there is no re<ison why work should not be done with both c:oables on the same night, thus reducing the 
requisit1· nmnber of nights to five. 

iSto<•o11d. The times at which exchanges will be made must necessarily depend npon the couvenieuee of the telcgra,ph 
cornpmi:y; but the hours hNwee11 HI 11. m. and 6 a. m. are }ffeforahle. (All civil times in this programme an~ undP!'stood 
to he Greenwich mean times.) "\Vhe1wver exchanges are to be m1dertaken, Valenci:~ will notify Heart's Content as 
emh· al'\ 6 p. m., if pm<:ticablc, uaming the hour when this can be done. Should no such notice be rcceiv.;d by midnight, 
Hea~t'fl Content need uot· feel obliged to atteml further. 

Tldrd. At tlw a1•pointeu hour Valencia will tekgraph the word Gould as a notice that all is ready; arnl upon the 
reception of the '>Yord 1Jea11. in rq•l,Y will begin the signals. 

Fourtli. The exchange of signals will he effected as follows: 
a. neginning with a po8itive current, sets of alternate positive and negative signals will be made, each signal con

sisting of a single tap, half a second in length. The first group will consist of four taps, at intervals of five seconds. 
Then, attn a i»mse of ten secornls, will follow a group of three taps, five seconds apart; and, after a gecoud pause of 
ten secouds, yet another g1·ou1i of three taps, at five ooconds intervals; these ten taps, in three hrroups, constituting a 
" set." The anangement of the set will then be thus: 

pbs·Nss P0-s N1oa Pos Nr/ P10s Nss pf>s N, 

and each sl'.t will occupy one minute. 
/J. Two such sets followiug one anpther, at an interntl of ten seconds, will be sent first from Valencia, then two sets 

returue<l from Heart'" Ccmfont; and this exchange will be made three times, which will suffice for the tefographic work 
uf Ow uight. The tinw re•1uii;ite will tlwrcforc be 2m l(J< for each series of two sets. Three such series being sent from 
each s1ation, t.lw, ti mu actually "on8nmed for the signals will oo but l:Jm; so that 2()m will probably suffice for the whole 
operation. 

c. lkfore sending each serie" of taps, the sender will call attention hy a few nipi<l alternatious of pollitive and nega
tive >1ignals, to b" answered in tlw same way before he begins the series. Consequently, the order of proceedings will 
be a,s foJll)WS: 

(Villencia gin:s rapid sib>nals, and Heart's Content responds. 
. I Valencia sends tw<> seriPR of taps, occupying 2m 10•. 

Pu:st exchange. i Heart's Content gives rapid signals, and Valencia responds, 
l Heart's Cm1tent Rends two seriei; of t11ps, occnpying zm 10•. 

Valencia then l>I"O<'eedH to gi,•e the prelimiuar~- signals for a second exchange, aml in this way the three exchanges 
are made. If possible, each observer shonld then state whether the signals have been successfully received . 

.Fijt11. The ll•ngth of tlw tap>< an<l of the intervals between them is a matter of some importance. Hence a mean
time wntd1 or clock 8honl<l b" n~ed, and the 1;ame care taken in giving signals as in making observations, especially 
sh<mM all the tup~ lie of equal length. , 

Th" o1i,..,n:.,r of Rignals ~honld huve the break-circuit key of the chronogr<tph in his hand and reeord the earliest 
indication of ddie.ction. Sl1oulcl the deflection ever l>D in the reverse direction of that indicated by the programme, 
thil!! fact should l>e note<l. 

Sixth. It ma,y conduce to a better determination of the time of transmission if exchanges are made a.t diiferent ho1lltl 
of the d&y. One eet of ten tape, lllil already deeoribed, exehimged at the beginning of 6Mlh third hour would probah]y 
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enffice for this purpose, although each alternate hour woultl be prefernhle. Thci;e experiments should be made on hoth 
cables separately, and, if possible, on the cirenit formed hy f\onnecting th" two cable~, withm1t any earth co11neetion lo 
either. The times for these experiments must be left to subs<'qnent arrangenwnt. 

If possible, the following experiments for velocity shoul!l he made by use of both eahles; they are more important 
than the Rystem of obserYations at different llonrs of the day: 

I. The two cables being connected at Heart's Content, but without battery there, Valencia first, and then IIeitrt's 
Content, will send two 8cts-

l. With the two ends to earth at Valm1cia, tlno11gh battery. 
2. \:Vith the two ends to earth at Valencia, one through battery and the other clir<'ct. 
3. \Vith tlie two ends at Valencia to the two poles of hatkry, wHliout earth connection. 
II. The same, with the. lil'artls C011tent baU.e-ry included iu the circuit. 
III. (Like I, vfoe cersa.) Tl1e cables J,eing connected at Valencia without lmttery, Valencia first. and t11cu Ikari's 

Content, will send two sets--
1. \Vith l>oth ends to earth at Heart'" Content, through battery. 
2. \Vith hoth ends to earth a,t Hea,rt's Content, om· through l>attery, the Mher db-ect. 
IV. The same with the Valencia haMery iuchuleu in the circuit. 
Seventh. At the <'arlieet convenient opportu11itr after an exclrnnge of signals, earh ol1server will r<nnmuuieat<> to the 

other his corrected sidcreitl time, corresJlondiug to the mean of the la.st set of ten ta]lS received and th<o la~t set nf ten 
taps sent. 

On the 24th October, 1866, longitude-signals were exchanged with NewfoumUatul for tlie first 
time. Betwe('\n that date and NoYt-mber ~O four more opportunities had becn found, ancl the entire 
series of experiments for determining the n~locity of signals under different circnrnstanccs had beeu 
satisfacforily tried, aR well as some others which I found practfoable at Valencia, although not pro
vided for in the programme. 

Mean\"11ile, the astronomer ro;yal, who had with his usual kimlncsR accecled to my request for 
a t.elegraphic connection between our station point and Greenwich, and assumed all the labOl' and 
embarrassment of the necessary arrangements, had calTied out the series of exchanges with Foil
hommernm, an undertaking aJtende.<l wit.h no lit.tie inconYenienC'e and ,~exation from the Yariom; 
difficulties atfonding land lines, especially when a submarine cable of the length of that. ~wross the 
Irish Channel formed a part of the circuit. After many frnitless alt.empts, clock signals were 
exchanged on three nights, upon two of which the time was well determined at both places. 

Upon the 20th Noyei11her the weather at Heart's Content as well as at Valencia was extremely 
unpromising; no communication had _yet been obtained between that station and Calais, and it 
seemed best on all accounts to bring our cable signals to an end also. After visiting Greenwich 
to ofter such aid in the reduction of the longitude exchanges with that obser.-atory as might be 
acceptable to the astronomer royal, 1\Ir. Mosman reached home on the 22d December, and I followed 
four weeks later. 

The personal error, and other loss of time in observing signals, has happil.v proYed more constant 
and more measurable than I had ventured to anticipate. No matter how gre.at the interval, the 
resultant longitude will only be affected by one-half the difference of the Yalues for the two 
observers; while the average value for the two observers would be merged with the time of trans
mission for the signals. It is not the least satisfactory of our results that this interval proYed capa
ble of measurement with an accuracy which leaves no ground for apprehension that it has appre
ciably affected our value for tlte longitude, and which enables us t-0 infer the Yelocity of transmis
sion within restricted Jimits of probabl~ error. 

The exchanges between Heart's Content and Calais were far less satisfact.ory. Notwithstanding 
the laborious prt'cautions taken by Mr. Davidson, all efforts at direct communicat.ion provell una· 
vailing, day after day, and week after week. Mr. Davidson's health became seriously impaired, 
and Mr. F. W. Perkins was added to the Calais party, joining it on the 12th NoYember. Finan:.-, 
Mr. Davidson being called to important duties at the Isthmus of Darien, was compelled to lean 
Calais, and Mr. Charles 0. Boutelle, oue of the most experiencecl officers of the survey, was assigned 
to the charge of the station. Still, the necessity of an intermediate aRtronomica1 station at Port 
Hood or A.spy Bay seemed inevitable, when sudden]~· on the 11th December, on1;r a couple of hours 
before Mr. Boutelle's arrival, the'iong-desired communication was found to be estabfo;hed. A sharp 
frost had thrown the otherwise defective line into a condition of admirable insulation, so that an int.er
change of clock signals was effect.ed without difficulty. Comparisons of clock time at the two sta. 
tions were also made on the 12th, 14th, and 16th December, though uot in a manner wholly satis-
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factor:v. since clouds interfered with the attainment of sufficient observations for time. At this 
junct1~re 1\fr. Dean, at H e:i.rt's Content, decided to discontinue obsen"ations mt<l dismount bis instru· 
merit;;, so that tile work was hTongbt to a close, the ~ ewfoundlanu observers reaching Boston again 
in the last week of Df'cembcr. 

In reducing; the observations I have been aided in some degree by Mr. Mosman, but chiefly by 
~Ir. Chandler, who has f(Jr several ;years rendered efficient, and r-;ki1lful services in computations of 
tbis kin(!, as well as ill mmmrous other astronomical observations and reductions. To both these 
gentlemen I desire to make acknowledgment for their valuable seryiees in the office as well as in 
the field. 

The nature of the undertaking had, of course, thus far precluded aur determination of personal 
equation between the obseryers. This was provitled fur with as little delay as possible. My plan 
had contemplated the entire elimination of this disturbing element at Heart's Uontent, since it would 
affect the longitudes of Valencia and Calahi equally, but with opposite signs. It proved that this 
precaution had been overlooked, and that the time had been dC'termined by Mr. Dean during the 
exchanges of siguals with Europe, and by Mr. Goodfellow during those with the United States; 
but as will be seen this proved of no practical importance. During a long series of years, the per
sonal equation hetwetm tlrnse two gentlemen, as determined several times annually, was inappreci
ahle, and so too it proYe'tl in the eomparisons made after their return from the present expedition. 

At tlte earliest practicable date extensive obsenatious were made for the determination of per
sonal equation between each pair of obseryers. The result of these will be given iu its place. 

It may perhaps be well to add a few words concerning the im;trnments usfld, which were the 
ordinary apparatus of the telei.,r:rapl1 part,\· of the Coast Survey, consisting at each station of a transit 
instrument, a ch1·onograph, and a circuit-breaking clock. 

The transit instruments haYe an aperture of about seven centimeters and a focal length of about 
one hundred and sixteen centimeters. Each is proYided with a reversing apparatus, attached to 
the iron stand, and capable of reversing the instrument with ease in about twm1.ty seconds; so that 
it is not difficult to o!JserYe a star, in one position of the axis, within 30• or 3ri• after obReTving it in 
the other. The illuminating lamps are placed on brackets, unconnected with the instrument and 
pla{;efl as far from it as may well he. The reticule carries five "tallies," or sets, of five spider-lines 
each, at inter·rnls of about two and a half equatorial seconds of time, the se>eral tallies being separated 
from one another by twice this distance. The tallies are denoted by the letters of the alphabet from B 
to F, inclusive, and the individual threads b;y su~ja-0ent numbers; the numeration commencing at the 
lamp end, or end at which the illumination is admitted to the field, so that when tl1e lamp end is 
west the star at its upper culmination traverses the threads in the direct order of their numeration 
from B1 to F;. The instrument,., are provided with diagonal eye-1liooes of magnif'.ving powers not far 
from one hundred, and signal keys are permanently fixed on each side in convenient positions. 
The chronographs at Valeneia and Heart's Content were" spring governors," by Messrs. William 
Bond & Son; that at Calais was a "Kerrison's regulator," with modifieations by Mr. Saxton. Upon 
all of them one pen, wl1ich is constantly tracing a line upon the revolving cylinder, records the 
signals hoth from the clock and the ouseTver by offsets from tl1i!'I normal line. The experience of 
eight.een years has shown that the f.,'Teater simplicity of the apparatus, when prmided with but a. 
single electro-magnet and recording pen, far overbalances, at least in the longitude work of the 
tmrv<~y, any inc-011veniences arising from a possible confusion of the clock signals with those given 
b;y tl1e observer. Tbe offsets produced by the former are of practically equal length, this length 
depending on the adjustment of the armature and strength of the ba.ttery; while those produced 
b_y the ohsenation signal!'> are for a practiced observer quite near enough to equality to preclude 
any difficulty in reading off the recoT<ls, except in very rctre cases. For portable instruments there 
seems to be no room for reasonable doubt as to the superiority of instruments with a. single pen, a.nd 
for the fixed instruments of an observatory I should, personally, also give this construction a decided 
preference. All signals are given by the interruption of a closed circuit, so that when the observ
ing key is propel'ly adjusted no intenal efapses between the first pressure and the transmission of 
the telegraphic signal, while the moment of release of the armature from the elootro-ma.gnet is dis
tinctly recorded. 
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The clocks are all provided, according to Saxton's plan, with delicate platinum tilt-hammers, 
resting on platinum disks, and so adjusted that a small pin fixed in tlw pendulum rod at its center 
of percm•1'io11 sliall strike tlte tilt-liamnwr when the rod is Yertical, aIHl thus lift the liammPr from 
the disk for a very brief 1icriod, gpnera11.'- about the om•-bum1rPllth part of a second. The galyanic 
circuit to the chronograph being conducted through the tilt-hammer and disk, the circuit becomes 
interrupted for a moment at each oscillation of the pendulum. 

The advantages of this mode of recording tbe clock-signal8 ovn any in which the gah-anic cur
rent traverses an;r portion of the clock itself, or in which the signal!' are 1n·odnced, twcordi11g to 
Saxton's original plan, by contact with a globule of mercury, have been sufficiently sc>t forth in 
previous reports, and require no repetition here. 

IY.-0BSERV ATIONS A'l' Y ALENCU. 

Here the Krille clock and transit No. 4 werP employed. I had snppo8c>d all precautions tak•'n 
to insure t11at the instruments should he in good onler; but, owing prouably in part to the haste 
with which the ex11edition was orgallized in ·dew of the a-pproach of win1Pr, 1hi8 was not t11e 
case; and the want of proper condition of both these instrmne11ts, as well as of the minor tele
graphic apparatus, much augmented tlie unavoidalJly serious difficulties of the enterprise. 

Observations were obtained on fifteen nights during our sojow·u at ,-aleJJcia, on no one of 
which the sky was unclouded. Ou ouly two of the fi,-e nights 011 which longitude sig·nals were 
exchanged with Newfoundland was it. possib]p, to ohtai1t ohsern1tions after tl1e exeliang(•; and Orn 
same was possible on only one of the three nights when signals were succe15sfully exchanged with 
Greenwich. 

Observations of circumpolar stars for the special purpose of determiniug the intervals of the 
transit-threads were out of the question. Indeed, there was but one instance when the tra11sit of 
any star north of GOO decliuatiou was ohse1Ted over all twenty-fiYe threads. In those rare instances 
when thiR would haye been possible, the stars were needed for determining t11e error of collimation. 

At the close of the series of observations, it was found that fift~--three complete transits had 
been observed over all the tlueads; and, since the equatorial inter>als for the same reticule bad 
been very thoroughly and satisfactorily deduced from an ample series of observations, in 18G0-'Gl, 
at Pensacola, it appeared that little would probably be gained by an attempt to obtain additional 
data at Valencia. Indeed, after assorting the thread-internlls deduced from the Yalencia obser>a
tions into three classes, the accordance of the mean Yalues for these classes showed a probable 
error amounting to o•.02 of a great circle for but few of the threads. 

The Pensa<iola values had been deduced from one hundred and twenty-one observations of 
twenty-one stars, the average declination of nine of them being 75~0. The probable error of but 
fe\\r of the intervals was as large as o•.005, and the combination of these values with tlaose uerh-ed 
from the Valencia obsen-atious gfres all needful accurac;v. 

The Pensacola values were, therefore, reduced to the focal adjustment of the instrument at 
Valencia, by diminishing each interyal by its three-tl10usandths.11art, and a triple weight assigned 
to the resultant values. 

We thus have for the equatorial intervals of the several threads from the mean of all, the 
following determination: 
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Bq1.atorial intcri•als of transit ~Yo, 4. 

Pensac,)1a., 
1B60-'6L 

! I 
Value!:! reduced 1

1 
to Valencia 

foeu.s. i 
Valencin, 1866. Adopt-ed value. 

,--i------

1 H 1 I 
5 ! 

c 1 
2 
3 
4 
5 

D 1 
2 
3 

4 
5 

El 
2 
3 

2 
3 i 

4 I 
5 I 

.. 
34. 156 
3L784 
29.255 
26. 850 
24.317 

19.4:;() 
17. 136 
H.374 
12. 2Q4 
9. 799 

4,909 

+ 2.456 
- 0.034 

2. 372 

4. 717 

9.6i7 
12. 220 
14. fi34 
17.154 
19. 467 

24. 438 
2fj. 858 
29. 382 
31. 770 

-34.166 

.. 
34. 145 
31. 7o4 
29, 245 
26. 841 
24.309 

19. 444 
17. 130 
14. 569 

12. 200 
9. 700 

4.008 

+ 2. 455 
- O.O:J4 

2, 37l 
4. 716 

9. 674 
12. 216 
14. 629 
11. 148 
19. 461 

24. 4:JO 
26. 649 
29. 372 
31. 760 

-34.157 

.. 
34. !l7 
31. 8a4 

29.311 
26. 829 
24. 289 

l9A24 
17. 134 
14 •• 570 
12. 187 

9. 755 

4. 904 
+ 2.462 
- 0. 03~ 

2. 366 
4. 750 

9. fi93 
12.17;) 

14. 647 
17. 166 
19. 442 

24. 433 
26. 837 
29. 361 
3[. 789 

-34.119 

. . 
34. 1:18 
~l. 789 
~9.CJ6l 

26. 838 
24. :304 

19.439 
17. J:ll 
H.;;69 

12.1Ll7 

9. ?86 

4.907 

+ 2.457 
- 0.035 

2.370 
4. 'i24 

9.679 

12.1!06 
14. 634 
11. 152 
19.456 

24.431 
26.846 
29.~69 

31. 767 

-34.147 

Levelings of the axis wPre, of course, made mo; frequently as possible, and the correction for 
inequality of the pi rnts thence deduced is -0".0l:J, the perforated end of the axis being the larger. 
The value resulting from Pensacola levelings having been -0•.015, the mean of these, or -0".014, 
is applied to all level readings as a correction for inequality of pivots. 

On October 27, and after November 5, the transit observations upon which the longitudes 
depend were made by l\Ir. Mosman alone. On the 2iith and 28th October they were made by 
myself, and on the 30th, the only other date which enters in any way, however .implicitly, into the 
longitude determinations, the transits were observed by both of us. This circumstance,, undesira
ble in itself, was from the necessities of the case not to.be avoided. 

\Vith these few explanations, and the added remark that the observations for time were, almost 
without exception, obtained with extreme difficulty in the intervals of clouds and rain, in one of 
the most unfavorahle climates of the globe. for an astronomer, I give the crude ohservations, as well 
as their reduction, for the groups immediately preceding and following each series of longitude 
signals, omitting the others, generally, as needless. The notation ancl methods of observation and 
reduction are as 1>repared by me for the longitude-work of the Coast Survey some fifteen years 
ago, and are described in detail, by Mr. Dean, in the appe11dix (p.167) to the Coast Survey Report 
for 1856. The conditional equations for clock-correction and azimut,h are solved by least squares, 
after correcting for level-error and clock-rate, the normal equations and resultant values being 
appended to each group. 
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1866, O~lobe1· 25. G. obB. 

~-----------~-----------------.--

Star. ; Lump. Threadg. 

I h. m. •. .. 
y Aquilre .•••. ·····-! E. 
a Aquh'e •...••••••. ·! 

B1-Fs--·-·····-·! 
B 1-F5 exc. F 4 •••• 

19 40 3. 67 +0.12~ 

44 26. 42 +0.132 

D4-E1 3& •••••••• 48 11. 45 +U.136 a)E Dra<'oniH, lJ. 0 ··-··i 
.€ Draconi:r;, U. C -----1 W. 

-r Aquilro ..•••••. ·--··I I 
Es-F1 4.0· ---·- - - - ' 50 5.12 +0.138 

Star. 
I !-----1 
i r Aqu!lre .•••••.•.•••.• , 

j a Aquilre ...... ·········) 

I
I £ Draconis, U. C .••..• 1 

r Aquilro ................ i 

C.-Et1-----··-··· 19 57 45. 94 

h. m. •· 
19 40 3. 76 

44 25. 17 

48 45. 44 

19 57 46. 05 

a I Cc 

m. •. I •. i 

39 55. 431 -0. 020 I 

:: ~:~~ ···-~~~~~~.! 
57 37.851 ~.020. 

(a) Illumination very bad. 

+0.143 

W'o 

-.. 
--0. 04 

-0.03 

-0.37 

+0.12 

4LIO+1.159a= -0.316 
+1.159 LI0+2.2ti9a= +0.375 

.60-0'.147 
a=+0".:!43 Llt-8.4±7 

18(;6, Octobc,. 27. M. ob8. 

R 

m. s. 
0 0.000 

--0 1.33" 
+o 33.603 

-1 

+o 

19.972 

0. 013 

Aa 

•. 
-'-0.17 

...L 0.17 

-0.2'.2 

~O.Jil 

Bb0 ---r" 

.. 
+a.087 
+o. Cl87 

+0.337 
-!-0,342 

+0.()9~ 

•. 
-8.51 

H.50 

8.45 

-8.36 

Star. Lemp. Threads. M 
b, l ___ R ___ I~~-

91 Ceti ................... . 
,, Pisdum .............. . 

r1 Pi~cium ............... . 

P .Arietis ............. . 

50 CaMsiopere, U. C •.. · 1 

: 50 Cat5tdope~, U. C ..... 
I 

Star. 

-------

E. 

w. 

Bi-F~ ............ ! 
B 1-F6 cxc. E 1 3 ;1 • j 

i' 81-Fs .............. ) 

. B1-Fs- .............. .! 
E.-F0 exc. F~13 ••• j 

j DrF2 exe.F...-z---~ 

h. m. s. 

11731.77 

24 33. 53 

J8 31. 67 

47 27. 40 

51 16. 84 

1 53 u. 49 I 

•. I .... •· i 
-Q.160 I o o. oo: I 
-0. 132 I --0 l. 94.., I 
-0.104 i 0 C.000 . 

-0.098 I. o 0.000 I 
-0. 091 +1 5. 330 -0. 314 

--0. 009 I -0 53. 402 j -0. ::oe 

•. 
-0. 0!'9 

-0. 119 

-0. 086 

-0.106 

T=lh.7 11=-8".5 p=-0•.010 c=+0'.170 

I a L Cc "''• Aa ~ 
I 

Ii. m. II. m . .. •- .. j 

i .. r 
fl' Cetl. •••••• ·-----·· l 17 31. 6" I 17 23. II +0.172 +0.10 +o. Cl8 -8.48: 

"Piscittm ••...•..•... 

o Pisuin.m ................ 

fl Arietit! ................. 

00 CB!!!lopere, U.C .... I 

24 31. 47 24 22. 92 D.175 0. 13 

38 !JI. 5l! I 38 23.15 0.172 0.24 

47 27. 29 47 18. 73 +0.181 -0.12 

I 52 21. 31 ; 52 12. 78 !······ ·--- ·- -0.03 

5 .6o+l.675a=+0.551 
+ 1. 675 .60 + 3. I56a= + 0. 420 

D.o= +o•.080 
a=+0•.091 D.t =-8.420 

+o. oo 8. 43 

-j 0,06 8. 3ll 

+0.05 "!, 43 

-0.10 -8.43 
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8tar. 

--- --------

a Cygni. ............. 

µ Aquarii ··--·------· 

i 12 Y. Cat., 1879, U. C .• 

12 Y. Cat., 1879, U. C - . 

' a2l.Jrs. Majoris, L. C ... 
I 

{ Cygni. ............. 
1 

Star. 

i 

a. Cygni. .............. 1 

µ A~rrnrii. ........... I 
12 Y. Cat., 1879, C. C .• 

tr2 Urt1. MnjNi!ol, L. C •• 
1 t Cygni. ............. I 
I 

1866, October 28. G. obe. 

Lamp. Thread8. M bo 

I B,-F, ........... \ 

h. m. .. •. 
E. 20 37 2. 92 I -0.05Y i 

B1-F.:;----···--·· 4S 37. 04 
I 

-0. 063 

I I DcF-6--·-······· 51 55. 63 -0.069 

w. 

I 
E.1-F 4 exc. F 2 •••• 

1 
f>6 5.04 

I 
-0.0761 

B 1-E3 exc. E 1 •••• 20 59 15. 35 -0. 079 

H1-Fs·-···---··· !!l 7 25. 4.:2 ! -0.08;; i I 1 

I a I Cc w'o I 
h. m. s. ! 1--1 m. a. #, .. 
20 37 2. 82 i 3fi 53. 91 +o. 177 I -0.04 

45 28. 03 i +o. 125 I -0.15 

!~~:~~I 51 35.11 1 ............ 1 -U.071 
20 59 45. 621 £ 36. 4~ +o. 329 I -0.11. 

21 7 25. 32 I 7 16. 56 -0. 144 ' -0.20 i 
' 

5 6 o + 1. 058a = - 0. ;~47 
+1. 05860+13. 708a = + 0.101 

a= -0".013 
60= -0•.112 
6t= -8.Brn 

1800, October :lO. 

I 

M I Star. I La.mp. I Threftds. 

I v Cygni.. ........... 1 E. I B,-F, ........... j 
h. m 3. •. I 

! crZUrs.Majoritl, L.C.. I B1-~5 exc.C3 ---·! 
II. u'Ur8.Majorio, L.C.. W. B1-C5 exc.C3 •••• 

?; Cyg'lli. .• - • . . • .. . • . I B1-~'5 exc, C, .••. 

2"'.26 Cepbei, U.C ....... C4-D:1···········; 

2"26 Cepbei 1 U. C --·--· E. Hi-Cs--------···: 
[ Ce11hei, U. C....... E 1-F5 ••••••••••• 1 

t Cephei, U. C........ W. Ei-Fs-··········! 
a Pegasi. .....••..••. ( B 1-F5 ••• ,. ••••••• 

1 

( PiHCiUID ··-·------

a)Groombr., 4163, U. C. 

Grooml:tr., 4163, U. C. 

w Piscium ............ . 

E. 

B 1-F5 ••••••••••• 

B 1-C15 exc. Bs .••. :_ 

! B 1-00 exc. B 4 ...... r 

I D,-F, ···········: 

20 !'""12 2'2. 1 :~ 

57 45. 98 i 
20 5~ 45. 12 I 

2l 7 26. 54 ' 

22 29 40. 24 I 

31 37. 521' 
44 16.12 

46 2. 28 

225817,89; 

23 33 16. 4E ~ 
47 21. 36 

4!) 53. 75 I 
23 52 38, 63 j 

-11.067 l 
-O.U67 I 
-0.067 \ 

=~::~ ,. 
-0.0!lll 

-O.O!l7' 

-0.0991 

-0.1021 
-0. !04 I 

-0.107 
-0.)08 

-0.108 

(a) Star very faint. Ob21ervation difficult. 

T=22h 0=-9'. 3 p=-0'.030 c=-{l'.080 

Star. .. Cc "''• 
h. "'· .. m. .. . . .. 

v Cygn'i -- ............ 20 52 22. 02 52 12. 94 -U.106 +o.08 I 
u~ Urs .. Majoris, 1 ... C .• 20 58 45. 67 5S 36. 70 ..... -·" ....... ~ o. 30: 

7 ia 51.! I -1 o. 092

1 

?; Cygni .•••••••••••. 

'·226 Cephet, U. C •••••. 

' f:epbei, U. C ••...• 
a P-egawL .............. 

I Pildoium. ............ 
Grombr,. 41111, U .C. 

w Plscium ................. 

2l 7 25. 89 0. 00 

22 30 9.35 30 0.06 ! ............ +0.02 
45 8. 94 ! 44 59. 55 i. ........... -0.f'n 

22 58 17. 80 ss ~. 57 i +o. 083 1 +o. rn 
I 

+0.12; 23 33 16. 40 I 33 1. 01 1 +o. 080 I 
4837.115 

I 
I . I 48 28 45 ! ............ +0.16 I 

2a 52 3B. 54 52 29. 42 : -0. 080 +0.15 i 
! 

9 6.0 + 1. 57la = + 0. 95!1 
+ 1. 571 60 + 11. 58la = + O. 818 

a= + os. 058 6.o = + oa. 096 
6.t = -9.204 

-----
R 

m. s. I 
0 v. ()()() i 
0 0. 000 

I 

+1 49. 3~0 I 
-2 21.41~ i 

-o 29. e6~ i 
v O. IJOO ( 

Au. 

'· I o. oo 
1 

-0.01 I 
I +u. 04 i 

-0.03 i 

-0.01 I 
I 

R i 
I 

''" •· I 
0 0.000 ! 

+o 59.920 I 
--0 59.920 I 
-0 0.577 ·1' 

+o 29.371 

-1 21.sso I 
+o 52. 953 i 
-0 52.9531

1 

0 0.000 

0 0.000' 

-+117.nol. 
-1 16.140 

0 0.000 

Aa I 
I 

+~ 021 
+-0.13 

+o.oo 
--0. 09 

-0.03 

+0.04 
-tO.<K 

-0.08 
+o.ot 

Bbo-! K 

I 
•. ! 

-0.1021 
-0.041 

-0.422 

-0.45e 

+0.132 

-0.lOl 

Lit 

.. 
-$.14 

8. 84 

8. Bl 

R 78 

-€. 89 

I 

:Sbo+ K \ 

-~:1011 
+D.117 \ 

+0.117 
-0.077 

-O.~ou 

-0.378 

-0.~57 

-0.262 

-0.093 

-0.081 

-0.403 

-0.397 

-0.oso I 

At 

.. 
-9.24 

9.13 

9.32 

9.18 

9.33 

9.15 

9.23 
9.07 

-9.l!l 



 

THE UXITED STATES COAST SURVEY. 

1861.i, ~vo1·e111ber 3. 
i-~-----------------

1 Star. Lt1.mp. Threads. R 

1-------~ -----· -------

I

I ~ Aquarii...... ...••. :E. B,-, ............. : 

v Cygui --- --- ----.. •. H 1-F";;:. ------- - •. 

u2L'rs. Majorie, L. C-- ErF5 ...•.....•. I 

"· m. s. s. m. 8. '· 
20 4f> 10.~8 -0.0.):) ....() 2il. ()iJ -o. o:n i D:! 25 44 -ft 053 0 (1. (~~) -0. 08µ 

20 5µ 51. 41 -0. 046 -1 1. 38tl + 0. O!hl i ! __________ _ 

:Rta:r. 

µ A<J,tmrii ..••.. -----

" Cygni .•..••...•.••. 

u2Urs. Majori:i. L. C--

Star. 

I 
ll Cephei, U. C ..•.••. j 

µ Caµricorni .. --- . --· 1 

i9 Dra<'oni~. 1~.C-----· 

a Aqm1.rii ·---·---·---j 
32 Urs. Majol"i•, L. C ··I 

I 

11. m. s. 
20 45 40. 57 

fi2 2,.), 4'.l I 

20 58 ,'""){), 19 ! 

m. s. 
45 27. 94 

52 J2. 84 

58 3fi. 93 

c~ ..,., 
·----

s. s. 

+o. 009 -0.29. 

+o. 012 -0. 26 

-0. 023 -0. 89 

+:3.437 60+6.10:!a=-:!.071 

Lamp. 

w. 

611=- o•.oo9 
a=-0•.3GO 

6t = -l:!.3(iJ 

11'66. Xorember 5. .JI. oliR. 

Threads. 

i : 
I E,-F, ........... :. 
: B 1-F5 ........... · 

I~:=!:::::::::::::! 

M 

h. m . .s. 

2l H W.10 

46 15.33 

5L 28. 0.'5 

2l 59 IO. 13 

>lll 7 37.;?D I 

s. 

-0. C37 ~ 
-0.021 i 

-0. Olli I 
-0.001 I 
-G.019 I 

I 

~:_\ ___ Lu 

-~: 32 I _;~. 30 

-0. 09: 

-0.82: 

It 

m. •. I 
-1 6.419 I 

0 0. oco ! 

+o o. 05·2 i 
o 0.000 I 

+o 53.501 

rn. 4 t 

-l~.38 

Bb.u-tK 

s. 

--0.146 

-O.\l!9 

-U.C91 

--0. 014 

+o. f.142 

, . I 
I Star. 
I I I 1------ i~------·. ---

Cc 1 __ w_'• __ 
1 
___ A_a __ t ___ ~~-1 a 

1 

,,. ... •. I m . •• 
II Cephei, IT. C . •• .. .. 2l 40 12. 54 39 59. 74 ::i : I :: ~: ' :1 :: --:: ~ II 11 Capric"rni. ........ I 46 15. 31 i 46 2. 08 · 

79 Drar.mi;, U. C ..... i 5t 28. Ot I 51 15. ~ 

I 
aAquariL-----·-----i 215910.12 5856.86 

3:! "Crs.Maj<>ri•, L. C--1 22 8 30.84 8 17.64 i 
I i 

-O. oa1 
1 

+o. 21; +o. 11 
1 n. 01 

-o. 009 I -o. 18 -o. u 13. ,, . 

+o. 0-22 I -o. 09 -o. 30 -12. es ; 

5 6.0+1.683a =+ 0.098 
+1.G83 .c:.o+8.G79a =-1.0GS 

o.o = + o· .(166 
a=-O•.l40 f:'..t =-l:J.034 

1866, Ko1V'mber 5. ::Jf. obs. 

___ I Ll\mp. I Threads. \ ___ M ___ i __ b_• __ ] __ R ___ ,_B_b,_+_"_ i 

I
I I h. m. •. I •. I "'· •. Ii •. i 

Star. 

t Pegl181. ••••••.••.•• , 

t Cephei, l.L C. ·--. -

' Oepbei, U. C ..••.•. 

a Pt:'S'ftJ'i -~---·· ·--- .. 
• Cepbei, U. C ..••.•• 
o Cepbei, U. C ...•.•. 

8 PL.cium •••.•.•••••. 

B1-Fs ... ~....... 22 35 3. ~ ! -0. 027 I () 0. 000 -0. 030 I 

E 1-F, •.••••••• .'

1 

44 19. 29 i --0. oa:i I +o 52. 952 I -0.101 
E 1-F0 ........... 46 5.35!

1 

--0.036

1 

--052.9521 -0.114 

B 1-F,... •• .. .. • . 2"2 58 '"l. 88 . -0. 048 0 O. OCO I --0. ()4~ 
B,-c, ........... 231228.s1\ --0.oso +os1.001( -<l.I:i.'5 

B,-D, ......... ·I 14 19. 32 I --0. OS:l I -0 5.'l. O:l4 i -<l. 238 ; 

E. 

E. 

w. 

B1-F1 ••••••••••• 
1 

23 21 27.131 -0.0961 0 0.000.1 --0.077 

'----------'----.......!. ·--~-----· 

71 



 

72 REPORT OF THE SUPERINTENDENT OF 

Star. 

s Pe:gasii ---·----·-· I . Ce-phiei, u. c --·--·.I 
a Pe-ga~i .•••.•••••••. 1 

o Cepbe1, U. C •••.••. j 
0 Ph;cium. --- -~- ..... \ 

I 

a I Cc w', 

I --- --

I 
-----·--

It. m. .. i m . .. .. s • 

22 :1~ 3.251 34 49. 791 -+ 0. 009 -0.35 

45 12.~l 44 59. 32 . +0.21 

22 58 21. 83 : 58 8. 49 I -0.009 I -0.28 

23 13 25.91 i 13 13.391-··--···-··· ,o. 58 

27.05 i -0.381 23 21 21 13. 56 [ +o.ooo ! 

5 6.0 + 0. 7G7 a = - 0. 225 
+o. 767 6.o + 2.184a = - 1. 215 

a =-0".571 
u.o = + o•. 042 
6.t = -13.058 

ltl66, Xo!"ember 6. M. obs. 

I Star. , 
1 

Lamp. : 

1----------1----· 
M I bo I 

/ __ Thread1:1. 

I I 

/ a-1 Ur_1.1, Majori~. L. C ·1I 
l a){J Ceplici, U. C. ·····; 

b)O AquariL .... -·-··i 
fr Aquarii ..... ----i c}: Dr.aco~1i.s, L. C .••. 

1

1 

f: Pega~i. •..••..•... 

a Pc-ga8i. •••••..••.. 

E. 

d) o Cepbei. U. C ..••. 

1

' 
o Cephei, U. C...... W. 

>. Drnconit1, L. C .••. i 

' Piscium ....... ·-···) 
e)w Pi~dttm •.. - •. ---·-

E1-F1 ···-······-
D1-F5 exc. F4 ... 

B1rC34s····· .. ! 

Bi-Fu-----------1 

~:=~:-~:::::::::! 
8 1-Fs-··········' 
E 1-Fs······----
F1-s-·-··-
B 1-D0 exc. B 0 .••• 

I D.-F •....••••••. : 

1 B.-E5 exc. E 1 3 - • ' 

I 

I 
h. m. •. I s. 

I 
20 ·59 32. 4S t --0. 0-20 

I 
21 21i 32. 07 : -0. 053 

22 lO 2'2. 46 -0.053 

18 42. 11 -0.061 

2.1 17.83 -o.06e 

35 17.91 -0. 083 

22 58 21. 79 I -0.072 

2~ 12 29. 70 I -0.060 

14 42. 73 -0. 058 

24 18. oo ! -0.05::! 

3.1 20. 20 i -0.051 

23 52 33.14 I -0. 038 
i 

Aa At 

•. I 
-0.39 l -13. 07 

+0.321 13. 21 

-0.36 I 13. er~ I 
+0.40 I 12.92 I 

I 
-0.41 -l:i.00 I 

I 

n Db,+< 
------

_'.'.'~ 4
8

~. 7~81 
.. 

+O. G56 

+o 39. !2·1 --0. 187 

-0 20. 719 -0. 036 

0 0. ()()0 -0. 048 

+o 31. 132 -IC. 2'.!9 

-0 14. 873 --0. 073 

0 0. 000 -o. 069 

+o 57. 094 -{1.180 

-! 16. 158 -(].1'76 

-0 40. 896 -! 0.071 

0 0. 000 -0. 045 

+o 9.548 -O.O:r7 

(a) Vr>ry fuint through clcn1d~. 

(h) V(•ry faiut through clouds, 
(c) Observation doubtful. 

(d) Very bad observa1ion; doublfuJ. 
(e) Faint; ob~erYation uncertain. 

Star. 

i 
I 

't' M". L.C I u , rs. 03onf\ •. ·j 
P Cephei, U. C .••••.• 

1 0 Aquarii .•••••.•••.. 

w A1,11a.rii .••••••••••• j 
9 Draconi~, L. C .•••. _, 

? PegRSl .•••..••••••. ! 

a. PegWj;i ·····-~······! 
o C•phti, U. C ·······1 
A Dr-a~oniij,, L. C ----· 

' Pl•clum ...••••••••. , 

w Pi~cium·-·-········ 

a Cc I w'• 

k. m. B, m • .. .. I .. 
20 58 49. 7L 58 37.13 

~:~~: ·--··~~:;~· 21 27 11.0l 26 57. 47 
22 10 1. 71 9 48. 54 +0.05l +0.05 

18 42. Oli 18 28. 92 +o.cso ·f-0.08 
23 4!1.W 23 37. 43 -o.~l3 ............. 
35 2. 96 34 49. 78 +0.051 +0.05 

22 58 2l. 72 58 8.48 +0.05l -0.01 
23 13 26. 50 13 l!l. 36 --·-···----- -t-0.06 

23 37. 27 23 23. 95 I 0.147 +o.os 
33 20.16 33 6. 94 --0.o:iO --0.05 

23 s2 42.o;; 52 29. 37 --0.050 -0.10 

9 !:::. o + 5.303a = -0. 073 
+ 5.303 !:::. o + 10.765a = + O. 325 

c, o = - o•.036 
a =+o•.':148 

6. t = - rn.236 

"" At 

I- I 
'· 8, : 

·····~~~~ i---~;~~~~--1 

··---~~:~.I ..... ~~~~~--! 
+o. IJ3 / 13. 18 

+0.031 13. 2\l 

--0.ru I 13.10 

+0.121 
13. 27 

+o.04 13. 28 

-tO.U4 -13.33 



 

THE UNITED STATES COAST SURVEY. 

li"GG, Snremlwr G. ;)f, obs. 

Star. J_,amp. Threndh. ~I R 

ll. s. 'Ill. R. fl, 

.? Arietis ---· w. B1-f'5i"XC. }".J.5-···-··· 

B 1-F,, ext. Cr, V 1 1~ 5 F:i. 
:-i 7 2ti.::<7 -f1.0:.'i -- fl :L fltil -0. 0:!4 

a Ptr1;;..-j _______ _ :J J:J ;2. ~fi -U. U!.':"1 _, 0 '..!. 4!•.3 i - 0.04:: 

T=31t fi= " = . . . - - - (' = + (I<, o: (I 

It. m. s. 
3 7 2n. 91 

1

, 
3 15 ;). 41 

_, 

m, S, 

16. 61 
14 52. 14 

~0.05:! 

~ 0.0iO 

.8, 

ta) Y<'ry f:1int through cloudi:<. (c} Obr>er,·atiou very bnd. 

s . 
0.03 - l:J. ~8 
o. 00 13. 3;, 

fb) (}b.s<-•r-votion doubtful. (d) Faint; obller\·ation uncertain. 

AsHumecl a = + 0'.048. 6 t = -13'.:.W4. 

11'\(iu, Xu1·cm/)('I' 9. JI. obs. 

Star. Lamp. M R j-~~-re_a_d'_· -· 
----- ------ ----

y Aquilre ..•.•••••••. 
1 

a Aquila~ •••••.••••.. 1 

fl Aquila• ............ 

1 r Aqml:e ..••.. ----·· 

a 2 C.a1n·icorni •.•••••. -I 
K Cephei1 l!. c ....... i 
n- Ca1nicorni ...••... · 1 

i Delphini .•......... 

Groombr., 3241, U.C-
1

! 

Groombr., 32·11, lJ.c.! 
a Cyg11i •••••••.•••.. 1 
µAq_ulirii .•••••••... I 

w. 

E. 

I . 
1 B2-F.s·········' 

I 
B,-~, ....... . 
Bi-Ji.ii ..•.•••. 

I R,-l'.5--· 
' Bi-I< . .,-·· 

I
I D,-1·, ........ . 

<J2-F'.s-·· ...•.. 

R1-F;; .•....•.. 

B:rC 5 .•••.•••• 

B 1-D3 •••••••• 

Bi-F5 ---······ 

B 1-f'0 - ....... . 

h. m. s. 

19 40 12. 43 : 

44 32. 40 

49 1. 61 

19 57 .~a. 42 

20 JO 55. 1:; 

14 41. 513 ' 
20 6. 34 

~7 6. 6:": 

29 47. 39 

31 47. U'.! 

37 n. 75 

20 4.:J 43. 72 

-0.0lii 

-IJ.Ol.'5 

~(t Ol~l 

-0.0IL 

-'· 0. 004 

T 0, 012 

+ 0. 021 

+ 0. U-21 

+ 0. OJ"; 

-+ 0. OJ!l 

-O. ooe: 
-U.011 

m. s. 

- u 1. 445 

(),\JO() 

(l 0.000 

0. oco 
0.()()() 

- 1 G. 549 

-0 ~(~01 

0. ouo 
-t 1 2. :~;i7 j 

- 0 5G . .(jtJ:l 

0.000 

0 0.000' 

T = 2oh e = - lfi•.9 p = - os.o9o c = + o·.o~.o 

'· 
-0.021 

-0.021 

-0.020 

-0,(}ll 

-0. Ol~ 

~0.0ll 

-o.ou:1 
-i- ll. (){J(i 

,. U. Ol l 

--. 0. OOG 

-(1.0:.11 

--0.01:-1 

____ s_t_a_r.~---------------------T--c-:---1--::-r~-:- ···--t.-,--1 
.. -~=·-~~--:_-- ---m-.-•. --\----:-·- 1--.-. - ,--.-.- :-----s~-- I 

r Aquilro .•••••.•...•.••. 39 55. HJ -0.051 + 0.05 

a .Aquila: ........ ·-----·--· 
II Aquil"' .............. .. 

.,.. Aquilre .••... ·-··--·-·· 

19 40 10. 96 I 
44 3~. 38 ! 
49 1. 59 I 

19 57 53. 40 

~o 10 ss. 12 I 
1335.o:l1 

44 16. 62 

48 45. 81 

57 37. 62 

I -0.051 i 
I + 0.07 I 
! -o. o:;o + o.o:; 

-0.050 + 0.06. 

a2 Capricorni .... ~ ...... --

K Ceph~j, U.C ····-~····· 
'Ir Cepricomi •• ·-- ...... ·-· 

1 Ddphlni. ............ .. 

Groombr., 3241, U. c .... . 

"Cygni ............... .. 

19 57.14 ' 
27 6. 63 

30 50. 05 

37 9. 72 

10 39. 34 

13 18. 93 

19 41. 27 

26 50. 78 

30 3.1. 85 

36 5:!.!\8 

-0.051 + O.OlJ I -0.2,l7 -0.41 
' 

-0. 052 + U.Ul 

i -0.051 + ll.04 

[···--·····" -0.2fi 

I + 0. 070 -0.12 

AquarU ................. . i20 45 43. 70 45. 27. 851 + 0. 051 -j 0.16 I 

10 

11 6. o + 3. 361 a = · 0. 252 
. + 3. 361 6. o + 10. O<J6 a = + 1. 488 

t:o.o= - o•.011 
a=+O•.l7l 6.t=-15 977 

+ 0. ll -15.9i 

! O. IZ ' 15. 95 

+ 0.12 JG. 97 

+ O. l:? 13. 96 

+ IJ. Hi 1;), 97 

-O.:J:J 15. 97 

--!- 0.17 lG. Ofi 

~ 0. 11 l.J. 97 

- 0.19 15. 96 

+ 0.02 16. U4 

1· 0.15 15. B~ 
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lBtlG, 1Yo1'emlwr 9. M. ob8. 

Star. Lamp. ! Threads. M R 

·-----·----

Ii. 7fl. s. s. m. s. 

IT~ rrs. Majoris, L. c ·-. i 
a'l era.1\lajoris, L. C .• 

?. Per,1;ei .•••••.••.•••. 

r 'l'anr-i ·-··--· ---· 
£. TaurL ..... _ ...... i 

a Tauri .•......... ---i 
a Camclo-p., l!. C •.... I 

E. 

w. 
' B 1-C5 20 57 54. 82 -0.00R + 0 57. 754 -----------

1l1-D 2 20 59 42. 25 -0.006 I -0 49. 77~ --···-----
B 1 C 1-F.:; -------- 3 4ti 10. 41 - 0.006 ! -0 6. 259 

i 

' 

Ci-Dr. ········· 4 rn 23. 2tl -0.018 i + 0 7. 606 

B1-l<~.'j .•.•...•••. ~] 8.42 -0. 0"21 
I 

0 0. 000 

B 1-Fs------ ~8 34. 62 -O. Oln I {] 0. 00(1 

' B1-F5 ...•.. 4 41 IO. IO -0.015 
I 

0 0.00(1 

fl=- Hi".7 (l=-0". 090 c=+ 0'.050. 

B7.10 +K 

-lJ.ll'2'.t 

- 0.06G 

----~-----------;-------- ·- ---~----------------------- -------- -----

Star. a Cc Aa 

m. s. I 
1---------1---,--------

1 I 
ft. n~. s. s. I S. J lJ. ' S. 

u~l:rf-1. Majoris, L. C .. . 

( l'er~ei .................. \ 
----------· + 0. 84 

- 0. 058 -;- 0.21 i 

r TauI'i ·········-·····---! 
i> Tunri .••. ---·---------·I 
a Tauri ---··--··-··--·---i 
a Conwlop., li. C ------ ... j 

20 5tl 5~. 07 ' 

:{ 4() 4. l~j i 
4 rn ~io. s4 I 

21 s. :m : 

58 37. 35 I 

4547.7:J 

12 14.45 

20 52. 01 

28 18. 30 

-0. 052 ! + 0.2~; 
-(I. 05:l + 0. 30 i 

28 34. GO i 
4 11 10. u:i 40 ~J. 25 

-0. 052 

-U.12:J 
+ O.:J9 

- 0.14 

6 6 H + :ci. 8~13 a = + 1. 870 
+ :t8!);)6 o + G. 8G3a = + '.!.G80 

a =+0•.338 6 0= + o~.09'.:l 
6 t= -16. GOS 

11"66, Nm-ember 13. M. obs. 

I 

! 

+ 0. 77 I 

+0.14 

+ 0.21 

+ 0. 20 

+ 0. 21 

+ u. 21 

------------·---- - - ----- --- -------------------------- -------

-16.63 

lfi. n:J 

16. 6'3 

16. 60 

16. 51 

-16.M 

[----~'~'-· ____ '-~-"--=:.....:--T-h-re_ad_•_· --l---M___ _ ~~--l ___ R ___ ,~" + ~ I 
I i ' \I h. m. s. '· I m. •· I '· 
I 'Cephei,U.C ........ ; E. i B,-D, ........... 2-24552.21 =oo .. oo~.33 !,I -035.320 -0.201 
I a Peg!ls; .•. .. .• . • . . . . . i r~,, F, .......... -I 22 58 8. 53 1- o 17. 650 - o. 069 
I 8 Pis<ium............. , B 1-}'5 exc.D,. ... I 23 21 31.31 -0.073 i O O.IKIO -0.060 

! wPfacium ....•.. --·--: 1 B 1-F6 ______ ---- 23 52 47.23 -0.073 l 0 0.000 -0.061 
---------------------------------------'~----.:.._ __ 

T=23h 0=-17'.8 p=-0•.015 c=+o•.050 
-

I 
Star. i 

' I Cc W'o 1~-1 ---------- ! 

k. m. IJ, m. JJ. i s. 
I 

' Cephei, U.C ........... 22 45 16. 69 44 58. 97 I 
t<.39 ! 

+ 0.121 
s. I s. I 

+0.20 +0.011 

ci Pegasi ---· ········4···. 22 58 26.11 58 + 0.051 + 0 131 
fl Pie-cinm-----··---------~ 23 21 31. 25 21 13. 46 I + o. 050 + 0.07 

I 

w Piscium •••••. ··········1 235247.17j 52 29. 29 I + 0.050 -0.02 
I I 

4 6 8 + 1. 506 a = + 0. 377 
+ 1. 506 6 o + 1. 736 a = + O. 006 

_ c, 8= + o•.137 
a= -OS.Ho 6 t = - 17. 663 

-0.071 
-0.081 
-0.08 

t 

.. 
-17. 67 

17. 60 
17. 65 

-17. 73 



 

THE UNITED STA.TES COAST St:RVEY. 

1 rlGG, Xo!'cmb,,r 1 :i. Jr. obR. 

Star-. Lmn11. ThrPa<l~. ~I b, ]{ BUu 
---- -- -------~---

.. ·! 

l1. Ul. 8. 111. s . 

" Ccti ..•..•..••...•.. E. B 1-F 2 exc. C 1 4 r.D, q 53 41. 23 -0.(llH -0 2. 7~H - 0. 053 

" Persei ...........•.. B1-Fs exc. B;<J 1 •1D 1 3 • i 3 ]J ,:-,_ Uj" -0.1164 -- 0 f.. 047 - 0.118 
y2 l;ri;. :Minori!>, L. C .. Da 4 a B-1-I\. - - - · - - - - 3 2-2 12. 2f! -0.0C4 - J 2 .. 569 - 0. 158 

Groombr.,2320, L.C. B 1-C3 ..•............ 5 5.21 T O_ OC!:J ~- l tl. 31~ + 0. 2(){) 

y T1t11ri •.••••••..••.. w. B 1-F 5 ··············· l:J 32. 30 -+ 0. 014 0 c. 000 -'- 0. 002 
& •rauri •..•...••..•.. D 1-J'5 ······--······· ~J !J. B.:i - 0. 010 0 0. ()(){) -0.001 

" Tauri ...... ---·---·· B1-41l1-r;F·B.········· 2~ 29. 90 -0.00-, ~ 0 6. 254 -0,\11() 

a Camelop., G.C- _ .•.. B 1-C5 exc. C 4 •• - ••••. 4(1 14. :l;) -0_11()7 ~- [J .36. 811(; -0.047 

" Camelop., L'. c .- E, B 1-C, ------ 4:! ti. 63 -0. 00;) -ll 34.19:1 - (), 04:! 

' Aurigx.·-····-··-·· l11-l'5 ······-·-······ 48 30. ()8 -0. 015 0. Oi)() -0.!¥.?G 

11 Orioni~- ··-- ---· ..... B1-C5 ···--· ········ 4 '" 10. 94 -0.0.)7 0 0. 000 - 0. 051 

T = 41, 0 = - 17'.d p = - (Y.f)l;, c = + IJ'.0i>0 

------------ ---- - -- -------
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ll Orionis ...•.•.•.. --- -·-1 
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21 

::is 
45 

48 

57 

f:. "'· 
J~.4;) fi5 

10.00 14 

D. 85 2-0 

lJ. 55 5 
32.30 12 

9. 85 20 

36.13 28 
11. 28 40 

39. 05 48 

16. 88 56 

Cc (.rJ'\l 

s. '· s. 
~o. 5~ ~- 0. OMl -0_03 

52. 24 + 0. 076 ' 0.11 

52. 11 -0.165 -0. Jl 

r,;i. eo -0.134 -0.08 

14. 51 -0.052 -0.04 
:1:2.07 - 0. OJ:l -0.03 

lE. 35 ' -0.052 -0.03 
53. 39 ------·-···· -0.08 

21.13 -'- 0. 060 -0.05 

5!1.09 ~- 0. 052 -i- 0. 07 

10 6 11 + 8. 063a =-0. 279 
+ s. 06:~ 6 o + 15. :-:ma= -0.159 

6 0=- 0•.013 
a =-O".Ol9 6 t=-17•. 813 

18661 J\'o!'entber Hi. M. obs. 
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1,---M ___ I Star. 

11 Aquaril-----······· 
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a Pegasi ............... . 

o Cepltei, U. C ..... ---

o Cephei, U. C .•....•. 
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----~ 

- 0.003 
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+ 0.019 

- O.U04 

A« 6.t 

~------

s. 
-0.0"2 -17.82 

0. 00 

' 

17. 70 

-0.05 11.8G 

-0.04 17.84 

-0.01 17. 8:l 

-0. 01 17.82 

-0.01 17. 82 

i -- 0. 01 17. 139 
I -0.01 17. 84 I 

I -U.01 - 17. 71 

R i Bbg +1t 
~---~1------

.... •. I .. 
0 0.000 - 0.039 

-o 14. lf..!l I - 0.0.17 

0 0.000 I - o. 009 

_;_ 0 57. 0941 - 0.010 

-057.094 I - Q.007 

() u. ()(IQ: -0.01:! 

>. Draconhi, L. C ...... . B 1-Cr. .•..•...... ! 24 47. 81 i -0.(120 i -1 4. :n~ I ; o. 04:J 
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T = '2:l" /J = -J,,,\,'-' p = -0'. 013 <" = W.liUIJ 

·-------

" , 
a 

0 

0 

~ 

I 

Star. Cc w'" 
" - ---- ------

"· 111. s. 
: i 

Aquar1i 2:2 :2B ·!U. F<l ;28 31. u~ 0.000 0. 02 

l't>ph .. i. e c 4;') 17. 1;:~ 44 5~. t<;J 0. 01)(1 .,. IL 01 

J>(•p;a~i 2:.l ;)~ ;:?';',11 58 8.3;) 0.00(1 -- 0. 04 

CPp-hd, c. c 2:3 13 :Jl. 70 l:l 1::2. !J4 ·-·--··-··· i 0. 01 

P1seiu111 --··--········· :?I 3~. 17 ~I l:J. 4:1 0. 00(1 < 0. ()7 

Dracouii-·, L. U. _ ........ z;~ 1:J. 48 23 24 . .J7 0. GOO -0.11 

l'i8C'1Ulll ·----- 2J 33 25. 51 33 6. 8-1 O. IJ!lO ~ 

7 L'. {/ + 4. 107a = + 0. 215 
+ 4.107 ti o + U. OU7a =-0.11:! 

6 fl= + 0'.05:! 
a = - o<.o:w 6 t = - ll:'l'.711' 

-------~--

0. 14 

Y.-OmrnuvATIONS AT NEWI•'Ot,TNDLAND. 

Aa Al 

-0.03 -18.73 

-· 0. U'2 18. 77 

-O.C2 18. 78 

i 0. 03 18. 78 

-o.o:i 18. 71 

-0. lU 18. Rl 

-0.03 - 18.m 

At the llc:trt'B Content ::;tation, a::; PlRcwhcrc, our part.\· wa1-< i·cc.r.iverl with friendly kind11e1rn 
and ai<led in en~ry way h~- the geutlPmen of the telt•graphic ;;taff. ::\f es8rs. Dean and Goodfellow 
expres,;; tht•ir e>'}JPcial obligatio11s to ::\lr. C. IY. Luml,v, "·horn tlw,y found in ehargt' of the eahle 
oftke ou their ani nil. arnl who gave thPm eYer,v fa<'ilit,\-; and, al,;;o, i11 an c•qual degree, tn .:\Ir. Henry 
\Yeedon. his iill!'.Cessor, who :specially exerted hi1Esdf in overeomiug various obstacles which were 
eneountered iu c·mTying ont the plan of operations. 

Co!'dial thanln; are likewise cl1w to l\lr. A . .M. :\faekay, snperintendent of the .Xewfonncllarnl 
land lirw, who gave all the aid iu his powc•r for effecting the exchange;;; with Calais, and to l\Ir. 
"~ a<ltlPll, el lid' 01wr~1 tor, for m1 w1•ar.'--i11g kindness aml patip·n<'P. 

A station ~waR ered(~<l upo11 laud helo11ging to tlie h·legraph cmll]HlllJ, in cloRe JH"oximit_v to 
tlH·ir oftke, the cn1ter of the tnmRit instrument being- found l.J;r measurement to be two hundred 
and forty-tluec feet west and eig'hty-three fret south of the cross upon the t,ower of tht>. EpiRcopal 
ehurd1, which was pllwed upon the British Admiralty Chart No. 6Ul, from survey of the harllor by 
Captain Orlehar, ro;val rnn-y, in latitude 4-70 ;;~y :):i11 , longitude iJao 22' 1411 west from Greenwich-a 
longitmle which is remarkah1y eorroborated hy our te1egrap11ic results. 

Thi> K1·:s:sels clock was herP u::;1•tl, and the Coast Snl'\·e;v transit instrument No. 6. 
For determining· the interyah; of the threadR, onP 1111111lrt'd eompll'te transits of fm·ty-tltree stars 

are a n1ilable, whid1 were aRHorted into Sf'n•n classPs, and tlw SPvera1 results then combiued accord· 
ing- to w(•ights. Happily the reticnl(• of this in::;trnment had remained uuchangecl itnd unharmed 
during no 1P88 than ten preYiouR longitudP expeditions, for 1•aeh of ~which the equatorial intervals 
Juul been carpfitlly <lPt<•rmirwd. The Rnl!joined n1ltrn8 ar!' alread;r r(•<lneed to the focal adjustment 
nRe(l at If<·art'l'l Cor1tVi1t, those in tlw first eolnmn being deduced from eight, and those in the second 
from two, ind(•pe1Hlent expeditions. In forming· the column of adopted values these received the 
respective weig·hts of 4 and 1, the weight 1 being also assigned to the Heart's Content results. 
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7,_,·quatodnl thread illft"rtali.· of transit _,Yo. fi, rtdnN'd to HeltJ't',..,, Cnnft'1tf, l~t}G. 

F1·om 8 cuwpa.ig-11J"> l.tef\Hu 
lH.'>!l. 

1\1aeon, 10.J~l. and .\pµa· 
lathir.oia, l l"Od. 

--------- --
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4 12 7u3 J~. f9fi 
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! 

5. fl~) [I_ ltifi 

" I ~- .'.)85 :J. 5tl0 
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;, 5. 0{)\) o. 083 

L l 10. ll ~ JO. 09fi 

2 1'2. 8~B ]0_ 838 
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;) :m 447 2u. 460 
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F J 
\ 
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" ~8- 120 26. ll6 
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20.6W 

17. ~l.'14 

15. 4C;J 

12. 6Bfi 

10. 2':26' 

5. 116 

2. 6(10 

-- 0. 081 

- 2. 474 

5. 0';8 

JO. OU2 

l~. ~J3 

J:J.a4:l 

17.~~G4 

20. 441 

25. 5~5 

2t. 103 

30. 6~4 

33. 134 

-35. 831 

~ ~~:-}. frit" 

:n. 11i-: 

:m.f,:2lf 

l.J. 4UG 

i2. mi~t 

1U, ~44 

;""), 104 

D. :>i-18 

o. of;o 

- :..!. 4fi4 

5. ff7J 

JO. lOfi 

l:!. r-1~7 

l!::). :~4~ 

17. ~Hit< 

!!O, 448 

'23. ;)40 

2e. 116 

30. 6!11 

3:1. 141: 

-35. 777 

77 

The co1-redion for ine<1nalit,y of 11in1t1', a1' iiulieated by Hw ::\e"~foundlaml oh1'ern1t11ml'\, 18 
-0•.01!); and i-;iuce tlte aYerag<' Yal ue (kdm:ed from the tiYt> JH"eYirm1' e::•q1editiom< was -0'.017, the 
mean of these, or -O•.Olt>, has been emplo.n·d. tlw perforated piYot beiuµ; the larger. 

Although the climate of St<wfonudlaml proved by no nwau.-. a fayorable on<· for aRtronomical 
observations, the obserYPI'S Jrn<l tlw satisfaction of ohtaiuiug excelh•nt SPrip;o: of tr:rnsits for time
determinationR, lloth bcforP and after exdianges on en'ry night in which longitudP signal!' were 
exchanged, wbPther \Tith Valt~neia or "·ith Calais. lIPre a" i11 tlH· V:i lt•1wia 1'l'Tiei-> those ohserYa
tions arP l{ive11, together with t111ciir reduetio11i-;, upon whid1 flH' lon~dtudei-> d1•Jl('J1<l. All trnnsit 
olJservationR upon which tlw longitude from Valencia depends wen' made b~- 11r. Dean, and all foT 

the Calais lollgitude for Mr. Goodfollow. 

1866, Ortobcr 2f,. D. ob-<. 
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-0. 04 -0.0ti 

: -'-0. 03 -0.04 

-'1. 03 -0.04 

-{!, Z'2 -0. l!l 

--{).:JO -0.tJ.1 

-0. 1~ I -0. 03 

-0. 0-2 
I 

+o. 04 

I>,, R [ Lamp. \ 
'----1 1----------, ,-~-----·------ ----------

a Cassiopeoo .............. \ E. \ B 1-F5 ............ . 

21 Cassiope.oo, "G. C.. .. . ; Bi;-C3 ........... -, 

£ Pi.scium ............... 1 j B 1-F6 --···--·-··I 
Polaris, U. C ........ ! D:rE4 ........... . 

Po1uril!lrU.C ......... W. jD4-E.a-······--·· 
,, Piscium.. ..... • ..... .• j B1-F5 ............ -

oPiscium................ I B1-'1".s---··------

fJ Arieti•- •• -·- - .•. - . - I B,-F• - - - .•••••• 

50 Cas•lopere, U. C .. •· [ 
00 C&H•iopero, U. C - •. 

1 a Arietis ............... . 

~--------_!-

E. 
I B 1-C5 ••••••••••. 

j B1-C5 ............ . 

I B,-F. ·----·---· 
i 

h. ni. s. 

0 32 54. 28 

38 6. 40 

0 5!J 57. )5 I 

1 4 •e.10 
17 46. 90 

24 l7. 86 

3~ 18. 00 

47 13.61 

50 55. 18 

53 19. 08 

l 59 35.66 ! 

.. m. .. 
-0.071 0 0,000 

-0. 071 -1 l3. ll3 

-0. 07l 0 0. 000 i 
-0.07[ 1611.875 
-0. 004 -6 13. 717 . 

-0. 032 0 0.060 

-Q. 076 I 0 0.000 

-0.095 0 0.000 

-0.111 +1 13.440 
-0.1~7. -1 13. 440 i 
-0.138 0 0.000: 

s . 
-;-5. 54 

5. 75 

5. 71 

!i 77 

5.71 

.5. 67 

-5.·H 

5. 54 

-'5. r,4 

Eba+ I( 

.. 
-0.149 

-0. 285 

--0. 0£8 

-2. 759 

-0. 687 

--0. IHl 

-0. 07:1 

-0. 105 

-0. 368 

--0. 415 

--0. 151 

79 

I 
i 

\ 
I 

i 
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T=Jh IJ=+ri'.8 p=+0'.040 c=-0'.416 

Star. Cc ui,u An I 
I ----!-~---

I 
.<. m. s. m. s. 

a CRi-'flinpe::e . -- . . . 0 32 54. IJ I 33 0. 82 

,~~~EE I ttE ~;fl 
fiArietis ................. 1 4713.51 471~.73 

l 5'.:~:;:;~,p_'·_~'.~'.~c_::::::::1 __ 1 _~~ 3~:~~ ----~~--~~:~~ 

8. 

-0. 740 

-1.533 

-0, 1Hl 

+o. 430 

+0.421 

+U.44:.! 

+D.451 

!) 6 fJ- 26.HG±a = + G.4:lfl 

-2fUJG4 oo + 713.m1;3 a= -188.S!m 
6 =-0•.087 

a - o• "u"' -- .~ '-' 6 t=+5•.71:l 

1866, No1'embr-r 5. D obs. 

s. .. 
+0.17 -+ 0. 07 

+0.13 +0.14 

-0.20 -0.18 

+7. oe i +7.13 

-0.2t: 
I 
i -0.13 

-o. io I -0.17 

' -ll.17 

I 

-O.rn 
-0.11 +0.3:-l 

0. 00 -0.12 

l>.t 

s. 
·i5. 90 

5. 49 

5. 78 

5. 75 

5. 67 

5. i9 

5. 77 

5. 34 

+5. 92 

I Star. 

--
Threads. 

I ' 
M b, ! R. I Bb, + K 

' ----1----------

I h.. ni. •. s. 71l. 8. 8. 
I E 1-F, ..••..•.••. ! ~2 22 51. 74 -o. 038 + 1 37. 8W , +o. too 

J_,amp. 

9 Draeonis. L. C ...... . w. 
i E 1-F~ exc. F2 .••. 24 49. '73 -0.044 -1 20. 762 i +o. 164 

I 
B1-l<"'5 -· -·- - • • -- · ~ 34 41. 58 -0.1161 o e. 001J i -0. 063 

E1-J:o"'.5 ----------- 43 55. 93 -0.032 +o s:;. 4421 -0.106 

I E1-Fa ..•....•••. 45 46. 44 -0.-016 -0 55.442 -0. 069 
I DrF5 exc. D4 . - - • I 2-3 58 18. 68 -0. 036 -0 18.462 i -0.04G i 
I 0,.-J<', ..••••••••. 1 23 33 7. 81 -0. -063 -0 9.162 ! -0. 060 L Pi~c:iurn ...•••.•.••. 

E. H Dra~oni~, L. C .•.••. 

g Pegasi. •...•. ------· 

'Cephei, U.C ..••..•. 

i Cephci, U. C. -··· ••. w. 
-a Pegasi .............. . 

i l•;:r-Fs ·-·-···---·
1 

35 46. 01 -U.003 -0 54. 045 ! -0.304 

Zl 52 21. JO 
I , B 1-F, ........... J -0. 136 0 o.uoo I -0. Jl6 i B1-Fo .....•..•.. j 0 1 23. GO -0.018 0 0.000 I -0. 035 

B 1-F5 ·······-···! 0 6 15. 69 0.000 0 -0.014 

y Cepb€i, U. C ------· 

-w-Ph~ciu:m ............ . E. 

a Androm~dre .•••.••. 

w. 
I o.uoo I 

I , 
---------~-------~-~------~--~-----~-----' 

'1'=2:31• 11=+8'.3 p=0'.000 c=+ll'.033 

\ Star. _l __ h ___ m_'_-.-.--·1' ____ " ___ \ __ c_c __ , __ "'_'_•_;!-_A_a __ lc----J 
I 9 Draconis,-= :~-= .... / 22 23 29. 42 ;; 3;·34 i .... ~--..... _:;_ 43 ! ~- 341 +8~. 21 

i l PegaMi. ••..•••••. ,. .•••. 1 34 41. 52 I 34 49. W i +o. 034 +o. 01 i -0. Oli i s. :J7 

i 1Cepbe!,U.C .•••..•.•.•. I 4451.101 4459.32 !············ -0.os: +o.o; 8.15 

iaPegasi. ....•.........••. 

1

. 22580.171 588.49! -0.034 -O.o-if -0.-06 8.34 i , Pi8 cium . • • . . • • . . • . . • . • . 23 32 58. 59 33 6. 95 i -o. ma + o. 03 I -0. 07 8.40 

! ;rCepbei, u.c ............ i 3.151.66 34 0.30 I -0.147 +0.19 j +0.21 8.!lB 

1 
.., Piscimn ........ •••••••• 1 2:l 52 20. 95 \ 52 29. 38 I +o. 03.1 +o. 16 f -0. 071 8. 5.1 

! 11Andromedoo ............ 

1 

0 1 23.57 l 31.86 +0.038 +0.03 j -0.04 8.37 

I r Pegasi ··•·· ···········" 0 6 15. 68 6 23. 94 I -0. 034 -0.071 -0. 06 -l 8.29 

9 6 o + 4.140 a= - 0.170 
+ 4.140 6o+19.703a= -1.7i35 

60= + o•.026 a. = - 0".098 
/). t = + 8•.326: 



 

THE UNITED STATES COAST SURVEY. 

1 R66, iYouembe1· 5. IJ. obs. 

1- ""' ! L=' 1--T-b_r_ea_d_•_-__ 

I 8' Ceti .....•......••. 

I ACa~~iope:r,U. C .••. 1 

!

I A: ~:;~:~:x.: ~~:-. {'.:::. 
{J Arietis ..••......•.. 

1 

! 50 Casr-'iOp(':B, l~. C .••. 1 

5-0 Ca.!-,sioperu, U. C. __ . 

[ a Ar-ietid .••..•...•••. 

"'\V. 

E. 

·w. 

B 1-Fs--~····-··· 

H1-C5 ---·-----·-

B1-C6 -----··-··· 
Ei-}_;;, ••••••••••• 

11 1-F, ......... .. 

ll,-1''.r:; . -- . - •..•. 

E 1-t', .......... . 
Ei-l<'s ---------·-

B1-P, .......... . 

l:J1-I'5 --- - . - .. - . 

B1-C, ........ . 

1

65 (' Ceti ...••...•..••. 

'Cassiopere. U. C .••• 

rCaio:siopem, L'.C..... E. .H 1-C;; 

I 
5 U-:r,..; .. M.iu()ri~. L. C __ I P. 1-C5 . -- ••••••• -

5 Urs. UinoriB L. C .. ·w. ll1-D3 •••••••••• 

-------

IL. 
1 

n 

"' 

ll 

m. F. 

17 14. !l~ 

20 1:2. 71 

2:! :i.i. 44 

24 ~-2. t)fj 

3" H. ~)2 

47 10. :Jti 

50 ;)1.:!:l 

5:J I' 13 

5~l 33. 58 

5 4Y. F3 

17 5. 34 

El ~- o:l 
25 5?. 14 

2e 5:2.:m 

I 

l•u R 

-----------

"'· 8. 

-0. J1Jj 0.000 

-0. OJ~ ~- l 5. !-<:18 

-(J.0!-1~ -1 5. 8~t:< 

-0.011:! -0 ";,ii::::.: 

-0.104 (j 0. 00.1 

-0.107 (j 0. 0{}0 

-0.lOG _, l J:l. ,)JI) 

-0. !03 -l 13. jl(J 

-0.IW!.i 0 0. i)f)(J 

-0. !1~7 0 0. OIJU 

-u.1r•:1 .. 0 51:".. o:r; 
-H.12:1 ' -0 ;~. o:n 
-0.l"J{i - I a1i. q.u; 

-0.11·1 -1 1 I. l~92 

Hh0 +1e 

-li.1170 

-C!.:101 

-l•.301 

-0.1191~ 

-0.09;-1 

-11.llfi 

-·~_:J'.l-t 

-0.~H:. 

-0. 11~ 

-tl.O~:! 

-n.':.?~:! 

-0.~:11 

u. :l:J7 

\).:1~7 

. -----~------ - ---·---------------------·--------~------·-· 

Star. I I a ! 

-h.-,. 1-m. =--l -- -~ 
B' Ceti. ................... I 11714.851 17 2:l. ll I 
ACt:U:lsiopea:, lJ.U----·--·1 2118.27 'I 21 ~C.77 
7/ l'isdum -----·-··-······ 24 14.64 24 Z.-2.!'.l:~ i +0.034 
oPbcium .•..••....•..• ..i 3814.82

1
1 3823.lf +o.o:H 

{3 Arit>,ti~ ------ -----------1 47 10.44 I 4i LB. 7t) +0.03fi 

50Cas~iope:~, 1,". C .•••.• ___ j 52 4.33 I 5:::! 12.81 1------------' 
a Ark·ti!! •••..•..••.....••. j 1 59 33.47

1

1 59 41.84 I -0.0:JG j 

65~'Ceti ....•......•••••.• J 2 549.7~, 557.93. -0.034: 

i:Ca~5iopecc,U.C ••.••.. ! 18 :J.9.1i 1812.24- '·---·-·---··! 
·- : 2 'l7 35.53 ! ~7 4:t04 ·--·-------

Cc Au 

-O.U:J4 

8, B. 

-0.0i --0. 1•; 

-+-0. 20 -~o. ~ii 

-:·O. 02 -0. ll 

0. 09 -0. i~ 

-t·0. 03 -0.0~ 

O. l~ -+ll.:!-1 

~-0. 04 -U. Oi~ 

-0.l:l -0. l~ 

+0. lll --·0. I[J 

-0. 79 -0 (i(; 5 rrs. Miuori<, J,. c ....... I i __ 
j----·----~--

1O0.. fl + 3.9<J9a = - 0.127 
+ 3.9<Jfl D. o + I 7 .nfl;~a = - 3.25/'l 

[::, {) =+ 0'".082 
a =-Os.188 D. t = + 8.382 

1~6ti, ,YoremlJel' G. JJ. ob". 

Stat". I Lamp. , ___ T_h_r_e_"'_i'_· __ 
1------

M 

a2 CBpricomi. . __ ..... W. 

< Cephei, U. C ..... .. 

< Cephei, U. C....... E. 

r. Caprlc:omi .•••..••. 

& Delphini .•..••.•.•. 

Groombr.,:J"Z4l, U.C. 

"Cygni.. ........... . 

p Aquarii ..•. _ ••• --- . 

12 Y. Cat. 1879, U. C •. 
12 Y. Ca.t. 1879, U. C •. W. 

l Oygni. ............ . 

a Cephei ..••..••.••..• 

l Pegaei ·······-····· 
24 Urs. Majorh11 L. C ... 
24 Urs. Majoris, L. C... E. 

11 

1 h. m. 
B 1-C, , 20 Ill 7. 83 , 

i 
B.a-D3 I l~ 8. 24 

~:~~·E:~~~::::: :1 ~: ~~: ~~ ; 
Bi-F s. . - -- • - •• - • - 2t1 42. 81 1 

c,,~', .. -- -----1 
B 1-F6 •••••••• : •• 

B 1-F ........... . 
D.rF2 .......... . 

E1-Fs, .......... . 

D1-'Ji·\, ···•·•···•· 
B 1-C, .......... . 

Cr-Eo--··---···· 
E 1-F, .......... . 

E1-F6······-···· 

29 41. 77 : 

36 45. 74 i 

45 20. 03 

52 6.3() 

20 ;;;; 39. 03 

21 7 8. 38 

14 28. 01 

15 50. 96 

21 21.51 

21 23 38. 33 

b, 

•. 
+0.087 

+O. 061 

+o. 03; 
-l--0.00fi 

-0.032 

-0. 038 

-0.059 

-0.079 

-0.059 

-0.040 

-0.002 
-().026 

-0.038 

-0.074 

-0.088 

R 

,--------
! 

+o 23. 574 
.. q 2. 85~ 

-l 44. 555 

-0 2. 994 
{I (),(){)() 

+o 44. 580 

0 o. 000 

' 0 0. 000 

+1 l!l. 774 

-~ 13.109 

n 0.000 

+o 48. 960 

--0 3.106 

+I 8.6111 

-1 8. 610 

i 

' 

'· 
-'-8. 38 

E. :Jo 
8. 43 

8. 31 

8. 44 

8. ~'1 
8. 42 

8. 2~ 

8. Hi 

+~.10 

Bb\1 -'.·K 

·------

'· -0.030 

-'-0.17!l 

+0.084 

-O.Ol2 

-0.040 

-0.174 

-0. lll2 

-0.057 

-0.:169 

-0.376 

-0.0lP 

-<>~ 082 

-0.049 

+O.Hfi 
-+ (}_ 16:1 

81 
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T = 21 h 6 = +7'.9 µ = +0'.030 c = +o•.03:1 

,---.~-Sta~. ~;=---'---'---a----1~-- __ w_'_,_!~ __ a_'--1 
: It. m. ~- : m. s. s. ."i. I s. s. , 

2 8' 06 J..,8.00•1
1 

a ('uprieorIJi......... 20 10 31. 4, J (\ 39. 38 -0. 034 +o. 04 j --0. 

K Cephei. c.c....... 13 ll.39: 1319.2; ............ -0.03' +o.rn 7.71 I 
r. Capricorui 19 33.33: ]~\ 4L:-i2 +0.1135; +<l.12 j -0.()7 H.09 i 

t lh·lphini ... __ .. 2C 42. 77 36 30. 83 --:- o. 034 +o. 21 ! -0. 04 

Gronmbr. 1 3241.L:".C .•. 
1 

:l02ti.1BI :~03..J.07 0.108 :0.121 tO.(JU 

8.15 

7, g~ 

8. OH 

e. 02 

a C'yg11i 3fi 45. 64 36 a.:1. GI ---,-0. 037 ---;--U, 18 : -0. (11 

µ Aqtmrii. __ . _._.. 45 l~). !l7 ; 4J 27. 8i) +o. 034 _.:_.o. 06 I -0. ou 1 

l~ Y. CHt. 187!:1, lJ. t: . . ~o ol:J ~.). 70 : 5:3 ::J3. ~H ....•. - . -·.. ~o. :31 ! +o. 2"21 7. 99 

( c·ygni 21 7 s. 3fi 7 16. ~m I -0. 038 +o. mi ! -0. 03 I 
a Cephei, L.C ........... 

1 
15 16.SH 15 24.9:l ~0.071 1 0.06 i ! 0.(14 ! 

1 Pegasi. l.J 47. 80 !~ 5~. ~~ I -0. 035 ---:-0. 20 ; -0. t\4 j 

8. ()[ 

7. g:i 

8. 14 

+7. 62 f 24Ur8.)'lnjori:-:,L.C ...... 212'..2~H.07 ....... 3;.V-1··· -0.47 -0.18j 

ltlfiG, Xo1:ember (j, D. ob•. 

8tu1·. Lamv. Threa<l~. ___ ~_1 ___ , __ u_" __ '---~-j ___ B_b_,+_K___I 

1 C•·phe;, l:. C........ E. 

1 Ceph(·J1 lJ. C.. W. 

h. 111. s. i s. m. s. ! s. i 
E,-F, .. ________ _, 224356.08; -0.003 +o~.4481' -0.039 1 

E,-F. - 4;, 46. 76 0. 000 . --0 55. 440 I -0. 032 

a regasi ....... . Il1-}'5 Z? vs 0, 32 -0, o;ru F 0 0, 000 l -0. 062 

o Ct:pllei, l~. C .. 

11 Cephl'i, U. C. FJ. 

8 Pi~cium -· .... 

A Draconi::i, L. C .... . 

r Piscium ......... . 

ctl l'iscium •..... 

.u Audromt>dro . . '\\.,.. 

'}' PegMi ..•. 

B1-C5 ........... 2312 5.59 i -0.0ti!J; +o 59.729 I -0.205 

B 1-C3 . 1412.84 -0.057: -1 7.:..'ll5i -0.176 

c,-F; _ _ _ 20 58. os -o. 0121 +o 7. 68l I' -0. 068 
C1-F5 ........... 23:IB.75 -0.092 0""424 +0.168 

B 1-F5 ........... 32 59.0B -0.126: -o -~:uoo Ii -0. J07 

B 1-F6 _ _ 23 52 21. 48 -0.162 1 0 0. 000 -0. 026 

B 1-Fs . . ll 1 23. 93 -0. 128 / {), 000 i -U. 153 

B,-F ,_: ~~ :: ~~~:.:_i __ o __ urn. ~~ -:--~()fl1j__ o. 00() I ---=-0!)8_1 

T=23h li=+8•.0 µ=+O•.O:JO c=+0•.033 

Star. 

' CPphei, U. C ..••. 

a Pege.si •..•.•...•..•..... 

o Cep-h-ci, U.C ..•..... 

e Pil'cium ··--······-· 
>. Draconi:B, L. C •......... 

t Piil.cinrn ......•...•...•. 

U) Pi~<'ium ··--·--···-···-
a A11drome-dre .••..••.•••. 

,,. Pl:!gasi ..••...•..••...•. 

I I . 
' .l----------~c"---1-"''• j~ __ ' --

h m. s. I m. s. s. s. / s. s. 
224451.:181 4459.28 --------·- -().101 +0.12 ..,.7.79 

22 58 0. 46 58 s. 48 -()_ 034 -0. 01 I -0. 09 8. OB i 

2313 5.34 1313.36 ········---1 +0.02 +o.14 7.ss' 
21 s. 69 21 13, 55 +o. 033 -0. i2 I -o. 11 1. 99 

23 16. 50 23 23. 96 +o. 098 I -(). 66 -o. 4~ 1. 76 
a2 58. 97 33 6. 94 +o. 033 i -0. 02 ' -0. 1 t 8. 10 

23 52 21. 45 52 29. 37 + o. 033 I -0. OB -0. 11 8. 03 I 
0 l 23. 78 1 31. 85 -0. 038 ! 0.00 --0. 06 8.071 
o 6 15. 941 6 23. 93 -0. 035 I -0. OB -o. os +s. oo 

960+ 4.540a=-1.034 
+4.540 6 0+l0.441 «=-1.845 

0• 1626 0=-08.033 
a.=- • [";:. t=+78.967 
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lt<(j(j, Xorm1/",,. !J. D. obH. 

____ s_. t_a_r_. ----.· Lamp._ l~-·~-ll-re_a_ds. 
! 

GnJombr .. 3241.e.c. 

a Cygni. ......... . 

µ Aqnarii 

11 Cygai .. 

a2 Urt';. ].Iajori~. I... C ... I 

? Cygni ...... . 

a Cepht>-i ....... ---· 

24 Vrs.1\'Iajorii;, L. C. 
24 r r~. Majorif;, L. C. 

/J Cl•phei, C. C ... ~ .. 

f Aquarii ..... . 

11 Cephei, U. C. 

11 CeµtH•i, U.C .. 

µ Capricorni. _ .. 

79 Draconi~, r. C ...... ; 

79 Drn.c.oni~, U. C .•.... i 

Star. 

Groom .. :l2·11, L'. C. 
Cygni. __ _ 

Aqua.rii ...••. 

" Cygni. ..... __ ··-··· 

a':I Urri. MajoriK, L. C ... · 

~ Cygni. ..•. 

a Cepl1eL _____ , ------: 

24 Ur-:.'I. MujQrl-s, L. C .. -~ 

/J Oephei, li.C .•...... i 
{ Aquarii ·•w•• •••••• : 

ll Cephei, li.C .•...... 

µ Capricorni. 

7D Draconil'I, U. C. 

\ 

W. ! R 1-El exe. D..i. 5 - -

E. 

w. 

E. 

w. 

' Url>.t exe. D 1 _. 

B,-F.,,. PXI".. Di 2 - -

: ll 1-·F\, 
; D3--E,1 • 

: B1-I''5- · 

1'1-F11-

B1-C::;-

! B 1-D--i 

E1-P5 

B1-F.s

B1-C5-----. 

B1-C; ..... 

h. m. s. s. 
::w 3u 12. :1fi -0. i,1;>:; 

3fi 2-;. 4:? -0. U;':):i 

45 20. 75 ~o. o~:i 

5:1 4. 9:3 -0. 071 

20 5~ l. !Hi 

21 5 8. fi:1 

14 44 . .'}!1 

:!l 21. 51 

23 29. {),"j 

27 56. i:,1.1 

3G 32. 07 

3f 4~. 40 

41 J.;)4 

-0.0!J;'j. 

-0.121 

-0.17.I 

-U. l.J:l 

-0.107 

-0.1(:5 

-0. IJ:l, 

-0. 141 

-\1.15::1 

-0.16'.3 

-0. !70 

-fl. 170 

T=21h 0=+7'.tl p=0'.000 <·=+0'.0:J:: 

h. 1ll. s. 

~o ao 25. ~~ 

:16 45. 7:2 

45 20. :r; 
5;2 4. 8~ 

20 5t'.' 2!1. 80 

21 5 R 4~ 

15 16. 81 

2-2 30. 2.f, 

26 49_ 47 

:JO :JI. 99 

:~~ 51. 5~ 

45 54. 27 

21 51 6. 04 

m. ~. 

;JO ;J:l. e;, 
3G J.'3. 5~ 

4;) 27. 94 

3·~ I::?. 70 

~)8 37. 33 

5 16. 3:1 

15 24. 80 

2:::! 37. 75 

2() ;Ji. :?8 

;JU 39. 63 

39 59. 49 

46 ~. 112 

51 14. L\8 

-0. llt: 

-ll.041 

-O.O:J4 

-0.0H 

- 0. tl8t' 
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Star. 

)' Geminorum 
51 Ci:>phei, U. C 

l Ca.nia ].fajorls .•.• - - -

G Canis l\-1ajor1H - • - •• - -

.0 Geminorum .••.. --

T Draconis. L. C -----
/3 Gemiuorum .•••. ---
di Geminorum _ ---- __ _ 

t Drf\conh:, L. C .•..• 

__ a ____ I __ Cc I w', 

;;;; ~· 841 

--------

n.m. s. I 
63030.221 

:!7 :n. 83 , 

6 53 23.91 i 
7 3 o. e7 I 

12 11. !)2 ! 

18 3. 41 I: 

37 11. 44 

45 2-~. 49 

7 48 35. ~G j 

37 :Jr;. 04 .•• 

.. 
+o. 035 

53 25. 41 i -0. 038 

3 0. 12 ' -0. 037 ' 
12 11. 75 1 -0. 03G 
18 2.16 ] _____________ . 

37 ll.H; +0.038' 

45 22. 21 i -0. 0:)7 : 

48 34.00 ! ............ . 

s. 
+o. o4 
-i-:t :ig 

-0, 34 

--0. 29 

+o. 01 

-1. 04 

+0.231 
-0.02: 

-1.01 

!) 6 0- 3.fi92a= + 0.923 
-3.692 6 o+l!l2.50la=-5l.059 

_ o• <>c6 6 o=-o·.006 =- ..... ) 6 f= -0•.2013 

1806, lJecem ber 16. Gf. ohx. 

Aa 

s. 
-0.14 

-i-3. 51 

-0.30 

-0.29 

-0.12 

--0. 79 ' 

-0. IU 

-Q_]] 

-0. G9 

I Star. ---l~amp. i 

' I 
_T_h_re_a_d_•· _____ M ___ ! __ b' __ , ___ n __ 

''" "'· •. I ,_ I 

I
f u Pi8cium ...••...•.. I W. 

I 
! ~::~:p~~-~--~----1 

Bi-F5 ......•..•. j 

B 1-F6 .---·····-·I 
Bi-C.s ···········! 
B1-D~-·····-·-··1! 

i 38 24. 26 : +o. 1441 
4719.80: -"-0.118 

50 58. 54 i -0. 097 II 

53 6. IO i +0. 087 50 Csssiopere~ c. c~~~ ·I E. 

I a Arieti• ············\ i B,-F·---······-·I 
I B1-F•-······-···1 

i 59 42. 86 I +o. 013 

!! 5 59.16: +0.069 

n 14. 381 +o. 093 
2 18 58.85' +0.114 

165 f' C•ti- •.••.•.••.•••. j 
f t Cnssiopere~ \j. C .•• -J 
I [ cm~siopere, u. C- - . ·j 

Siar. 

---

o Pi sci um ............ 

I 

{I Arletis ...•...•••.. 

50 Cassiopere, r. C ..... 
a Arletis ............ 

165f'Ceti .•.••..•••..•• 

! ' Ce1niopere, r. C ..... 

w. i ~~~::::::::::::: 

a I Cc I 
------

Ji. m. "· n .... I .. I 
1 38 24. 36 38 23. 01 -0.034 

47 19. 90 47 18. 62 -0.03f>' 
52 12. 43 52 11. 89 ...... :.:~:~;~-1 

1 59 42. 92 59 41. 74 

!! 5 59. 20 5 57. 87 . ----.~~-~~~.I 2 18 12. 83 18 11. 83 
I 

6 6. 8 + 0.124a= -0.079 
+0.124 6 o+3.652a= -1.230 

--os 336 6. 8=-0•.00G 
a= . 6. t= -1•.100 

w', 

i 

·- I -0.28 
-0.Sll 

+0.561 

--0.~ I --0.20 

+0.10 

m. s. 
0 0. 000 

0 0. 000 

+l 13. 440 

--0 53. 665 

0 0. 000 

0 o. 0-00 
+o 58. 3G3 

' -0 46. 35:J '. 

Aa 

I .. I 
--0.w I -0.171 
+0.431 
-0.15 

-ii. 221 
+0.28 

At I 

~:02 / 

=~:~:I 
~:~~I 
-0.45 I 

~~: ~~ i 
-(). ~~ l 

Bbo-i-K I 
B I 

+o: oos I 
+0.09G I 
+o. 240 i 
+0.210 I 
+o. os1 i 
+o. orn ! 
+0.18B I 

+o. 239 

At 

•. I 
-1.17 ! 

1. 15 ' 

o. 98 

0. 99 

1.08 

-1.28 



 

Star. 

TJ Tnuri. ---

i }>(>n;d. - - - - - - - - - - - - -

g r r~ . .Minoris, J ~. c . 
R l'.li<-. Minorii,;, L. C .• 

y ·rauri ..... _ .. ---- .. 

c Tttu1i. --- - ---- -· .. _ 

15 Hrnconi~, 1,. C 

15 Drnconh:.1 L. C 

Htar. 

r; Tauri ......... ----

~ l)\''l",Ol·i_ -- . 

f: l"n .. MiIH1r!~, L. C . _. 

;-· Tanri -··-·. ---· ... 

t:. Ta11Ji. 

15 Dru~oni .. , L. C ... _. 

THE uNITED STAT.ES COAST SURVEY. 

Lamp. Thrt'1:.1.d~. 

w. Bc-1''s l'XC. ri,,;- .. 
H1-l".:-, .. 
1>1-E . ., .•..•.. ... 

E. I-::.rrii 
U 1-F;; 

: 
Il1-F., 

Bi-<'.~ 

w. Il 1-D~ 

h. m. ~-
3 :~!1 ~n. 3J 

45 4~\- 18 

3 4t3 47. 2G 

4 !2 Hi. 0;) 

2U 5:.t Ul I 

, ..... ---· 
·, ··--·-· ---· 

------- ... 
------ ··-· 

?JI • .". 

39 '.jt-i.18 

45 42. O:! 

48 44. 79 

lZ 14. 8t 

4 4~ 1:1.8f) ! 2~ Ll.1~ 

~I 

h. "' :; ;i;1 :H. O.l 

·±:) ~~ ! . 15 

4e 10. 0;", 

:; 51 1. 1; 

4 1'2 Hi. 04 

20 5:J. t)] 

';!,7 ~. 5:-: 

4 ~~ 5~l. q::! 

c.-

H. 

-f1.(rnJ 

-l>.O:.);l 

- 0. 014 

---!---0. OJJ 

n 6 II + 8.:!!lti a= -2.4S.i 
+s.:!!IG 6 o + :!:!.•.i~lOo=-1.2!!1 

a=-0'.340 c-:. O=+os.ot>H 
6 t =-1.044 

-~ 11. !)~ j 

1. U!.i:~ 

·' u. u.:.:J 
\\.IH4 

0. 02(; 

.. (I. 0-10 

--:-o. OG:l 

,i). /lf)j; 

,, 
-0. 14 

-0. )(] 

-1.~,., 

·-0. in 

-ti, ;:J 

-0.6:1 

Yl.-0J3SERVATIONS AT CALAl~. 

m. ·'· 
-·O :;, ~·.1 
--0 t :- . ~r;<1 
.r ~Ji. ·:I LI) 

--.? 1:~. t)G1; 

0 (), o; o 
0 o. 01 (I 

1 4. :.!17 
_(l 46. :i;u 

~-
-11. 1:1 

-0. 11 
-1.:H 

-U. ]!) 

-Cl. I 7 

-0. tl.l 

,, 
---ii. 06:! 

-f""U. 05-i 

-U. 08.) 

-0. 0.3!) 

--n ill1~1 

-11.1):!::.' 

-li.ll.J! 

~fl.ll1;". 

t>.t 

·'· 
-1. ()~i 

1. rm 
1. 14 

l. 02 

Lu;; 

_q_r;:~ 

89 

The Hard,\· cluck "as nsec1 at this station, and the trawiit instrunwnt ~o. 8, which had been 
employed witl1 the smm· refo·ulc at Mobile in 18.'18 and Eufaula in l.SGO, aud the g·entlemen of our 
})art.;1-· desire to express their warm acknowledp;nwut:,; of the ready eom·teRy aml m,1f\t efficil•iit aid 
of :}fr. Saunu•l Blad•, ehil'f' operator, to whom the:.- are much iudebtlc'd for what success they 
attained. 

ThP cumbrous stp1ctun\ of tlw clock g·avc nnwh trouble to the obsPITPI's, whit-lt wm-; ilH.'.n'a,.;ed 
by a couple of aceidcnt.s. Sonw of the teeth of the eRcapenw111.. whPPl wen' ht'nt, in the tnmi<po1'ta
tion or otherwise, and the performance of the clock ·was unsatisfactory, the com1Jen,;atio11 of the 
pemlnl 11111 rod ha\·ing apparently hccu inadequate. Still the mo,.;t of tJw,;e ditfo•nlties w••r<' oh,·i
ated by the care and zeal of ftll tlie members of the party, mHl altlwngli tlH' tiuw dt'ti•rmination;.; 
could not always he all that they desired, antl those of Dt>cemht•r 1~ e""peciall~· ;.;epm affrcted h;Y 
some uuexplaiued source of error, there is small doubt that Juul thP o!JsP1Tatio11s continued a we1'k 
longer these irreg1llaritie.'l would have been elimi11atPd or removed. Tht> dett•rminatim1s on difforent 
dates are much more aceonlant than might haYC' been ex1wcted under the circumstances, and thf' 
probable error of the final result is ,.;mall. 

The threa(l-intervals arc derin'd from twent;\"two complt'te trau;;it,.;, and the Yaln(•s dt'(l!H'ed 
from these observations have be,en combined with those found for tlw same instrument 11ml rt>tienle 
at Mobile and Eufaula. The iwveral determinations are gh·en in the mint"xt~d ta bk, where thl' 
intervals previously found are reduced to the scale corre8p«~m1ing to the Calais focus 11,\- iuereasing 
them by three ten-thousamlths. 

12 
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Mobile, 18;lE. Eufri.u1a. 1~{)0. Cala.if-', 1866. Adopted. 

B l +:r;-. 9:25 --37. ~)2(i ~n. 9'7fi -~ 37.~l..J~ 

" 35. Hl4 35. :.!ll;i 3,]. 214 :t'i.:204 

:i 32. 664 32.11fi5 32. f)11 :j:2_ fri7 

4 29. 9S9 ~9. nfi3 2!!. H~fi 2!L ~lt.)!J 

!i :!7. 214 ~7. ~l;) 27. l8:J 27.:204 

c 1 21. 128 21. 74~ 21. 810 21. 760 
., 19. OhD )9. 056 19. 047 19. {i5i 

l(i. 26U Hi:ZC..J: Hi. 271 16. :280 

J:J.GH i;:i. 619 i:J. C.83 13. m;:; 
10. i1;;.o 10.~:w 10. 94f1 10. 943 

D l .5. 54(1 :J. ;)(J'f? 5 .• "i~8 J . .')43 

- 2. -;:37 + 2. 7-!7 -1· ;.!. 7015 ' 2. 7ao 
3 - 0. Oti..) - o. (:()cl - 0. ()()() - 0. 062 

4 ~- 7~H 2. 'i9G 2. G4l ~- 740 

5 5. 5;J7 5. 53:.! ;,., 555 5.J38 

E 1 10. £)£!:..! JO. s:ion 10. !l8G 10. i}2:.? 

" l:J. 60() 13. 5!l4 13. 6fi:J 13. Gl9 

3 16 . . 171 16. :Ji8 J6.:G6 Jfi.37.) 

l!J. O:!:..! lH. 033 19.013 1 !~. f)-27 

5 21. 700 2L. 6SG :2L 67fJ 2Lfit'8 

F l 27. 137 27. 113 :Ji. l l!J 27. 12:2 

~ :21J. E71 2~l. i"7fl 29. 8!"")() ~9. Kt;4 

:i 3~. !i91 :12. (j]~ :3:.!.t326 3:.!.filO 

4 :15.:w;:; 35. ~15 ~5. 32L 3o.3t4 

5 -<l7.!Jil~ -~l". 014 -38. o:J8 -:.is. Ul7 

-------·-

The correction for ineqnalit,\- of piYot8, a8 deduced from tlw Calah; ohserYations, iR +o•.022, the 
pin1t at tlw lamp e1Hl of tlH• axis being 8maller. The results from fin' preYion,; carnpaigm; ha,-ing 
in 110 iustall('t' Yal'iPd b,Y mon• tha11 0".001 from their uwan 1al11e, +0".027, Llw quautit,~- +os.02.1 ha:s 
he<'IJ wwd for tlw corredioll in the retluetions. 

Tlie obse1Tatio11R here giYen were made by :l.\lr. Boutelle on the tlates December 12, l:J, 14, 15, 
aud hy .l\lr. Chandler December 11, Hi, and 18. 'l'he tinw on those dnyoi when it was determined 
by tlw lathn· has been reduced to .'.\fr. noutelle'8 scale by appl~ ing -0•.04 as the correction for 
per8onal «qnation. 

It -will be seen that on the rnth Dec<>mber, the last elate of lougitntlP exchanges, ouly the 
trarrnit of a si11g·k star could be obtained beforP or aft.er the longitude signals, one of tliese stars, 
too, being a circmnpolar, and that the obRtaeles to good determinations of time were quite serious 
011 other nig·ht;; when <'xchauges were made with .XewfoulHllarnl. 011 tlwsc nights when the Calais 
sky wa,.; dPar t.he weather at Heart's Content appears to have been unfavorable. It i8 greatly to 
be regrettPd that exchaugeR werp not continued on at least two more good nights, as desimd by 
::\-Ir. Boutelle; aml it is 1hw to him lo statfl that lw aecetlrnl must unwillingly to the di:scontinua~LCP, 
of operations. 

The accordance of the values of the longitude, resulting from observat.ions made under such 
unfavorable circumstances, is in the highest degree creditable to the gentlemen concerned. 
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Vll.-LONGI'I'FDl~ SIH:.-!ALS BETWEEN FOILHO::\I:\-IERU~f AND HEART'S 00:'.'!TENT. • 

The method of gh-ing and receidug, the s'guals for longitude between Foilhummerum and 
Ht•art's Co111eut was that prescribed in the programme which l liad prepared before leaYing home. 
Three series, of two sets ead1, were exchaIJged on caeh oecasion; each s<it cousi;,;ting, of ten signals, 
alternatel,Y positiYe aml ncgatiYe, and at interYa]s of about fiYc seconds, except tlmt th<' fifth arnl 
eight wen· iireceded by a pause of ten i;eeomls, which was ah;o the interYal betwesn the two f!ets. 
The pnrpose of tl!is arrangement was to discoyer whethm· the velocity of transmission was 'per
ceptihl,Y afte<'1Pll h_y a longer time being allowed for t,Jrn mt bl1l to rpeover H s elt~ctrical e11uilibrium, 
and also to faeilitate tlie identification of the indiYidnal Riguals. Some slight conYenience in the 
practical uetail also arose from the circumRtance that each set occupied one minute, and that each 
t:ieries corrnisted of ten positin~ and ten negatiYe siµ;uals. Those signals were 1~011siuered positive 
b;\- >vl1icll tlw Jllntinodc was put in connection with the cable and the zincoile wHl1 tlw ground. 
In rnceiYing tlw signals the oL;.;erYcr, ()Ir. Dean at :X fl\"fonndlarnl, a11d ms self at Valencia,) watched 
the !leftt>etioHH of the light-spot, while his thumb relited Oil the button of a delicately aujnsted 
break-circuit kt·y, wbid1 wa;.; pressed at the instant in which tht:> deft«<'t.ioa was perceiYed. This 
instant was tlms r<"conkil upon tlw chronograph after a certain amount of dela;\- which we will call 
tlw personal error of 11oting, arnl wllicll depends upon a cousiderablt> number of influences to be 
disc•1ssetl hereaftn. The ke,ys hy wliicl1 the signals were transmitted were made by the American 
Tl'legraph Conq1an,\', nnde1· the superYision of ~Ir. Dean, and are constructetl a{~cording to the 
arnmgement deTised by Profes8or Thomson for the Atlantic telegraph, in snclt a manner that pres
sure upou one hnttou produced a posith-e, and upon the other a 11egat,iYe signal, while no current 
flows at other times. To this arrangenwnt au additional coutriYaiwe was applied hy which the 
local circuit to the cbronogTaph passe(l throngh thr• same ke~' and w:t8 interrupte<f by pressure upon 
either huttou, so that the moment of every signal was recorded upon the chronograph of the station 
'Whence it was 8t•nt. 

It is tlms manifeRt that the times of sendiug the signals were accurately recorded, while the 
times of recei Ying signals were rcconled after au interYal of time dependent on the per8oual error 
of noting, anil inseparable from the time of transmission through the cable, unless hy some inde
pendent means of measurement. If this interval were the sanw for both obserYers, it would bl• 
eliminated entire],\- from the longitude and merged with the time of transmisRion; otherwise it 
would affect the rnsultant longitude b~· one-half the difference between the pernoual errors of noting 
for the two observers. Hap1lily it proYed to he very nearly the same for l\lr. Dean and m:rself, and 
also mea1-mrable, so that it has been possible to eliminate its influence fmm the measure of Yelocity 
~ts well al'l from the longitude. 

If now we (lenote the clock times at Valencia and Newfoundland h.v T ancl T' respectiY!'ly, the 
conn<•ction,; for reducing these to the true sidereal time by 6t and 6.V, the thn(' of transmission for 
the galvanic Rignals by x, aud the longitude hy J.; and if furthermore we distinguish those quan
titie8 which pertain to Valencia, signals by a sul~jaceut 1, and similarly those helougfog to New
foundland Hignal hy the sul~jacent figure!!, it is manif°t'st that if we include in x the 1>ersonal error 
of' noting signals, then the signals given and recorded at Valencia at the time T1 will be registered 
upon the Sewfoundlaml record at T'1 =Ti +6t1 - 6t'1 -J. + xl! and the signi1Is given and rewrde,<J 
at Newfoundland at T'2 will be registered upon the Valencia record at T2 = T 1

2 + 6 t'2- 6.t; +). + x2 , 

so that the com1larison of the records of Valencia signals at the two stations gives 
T1-T'1=6t'1-6t1 + ;, + •r1, 

while the comparison of the·records of Newfoundland signals gives-

so that 
T2-T'2= 6 t2-6 t2 + ). + x2, 

2).=(T2-T'2} + (T1-T'i) + (6t2-6t'2) + (6t1-6.t'1) + (x1-x2) 

X1 + X2=(T2-T'2)-(T1-T'1) + (6f'2-6t'2)-(6t1-6t1
1). 

If we aBsume the personal error of noting to be the same for the two observers and the signals 
to travel with equal velocity in the two directions, the term x 1-X:z will disappea~ from the first 
equation7 while the second will give the mea..oure of the sum of the transmission-times and the per
sonal errors of noting. 

From the time detennina.tions in Chapters IV and V, we may obtain the elock corrections as 
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follows, for the periods in which longitude signals were exchanged. They are first given for those 
epochs for which they were determined, and the interpolated values for intervals of five minutes 
during the period of the exchanges follow. 

On November 5, a double weight is assigned to the first time determination on account of the 
much smaller value of the azimuth error, this ha,·ing been largely changed by an oocident, (due to 
no carelessness of the observer,) which interrupted the first series of observations. 

I I 
I 

1"81encla elock eorrecti<m•. Newfoundland d°'*-«"'-01Teetiontl 

Date. I ! i I .. At I Sid. Time= T' I At' I 
Si<!. Ti"'"'= T. 

I 
I 

1866. ,., 
6. I k. s. 

October 25 19.8 I - 8. 447 Octo!K>r 25 21.0 I + 4. 714 

27 l. 7 - 8. 420 o.o I + 4. 745 

28 21.0 - 8. 812 Oerober28 22.0 

I 
+ 5. ll40 

3(J 22.0 - 9.266 1.0 + 5, 713 

November 5 ue - 13.034 November5 23. 0 + 8.326 ! .. .058 2. 0 

I 
+ e.332 

6 23. IJ - 13. 2.'l6 Novembe-r6 21.0 + 7.ll23 ! 
3.0 . 3rr1 23.0 + 7.967 

i 

9 I 211. 0 - 15. 977 NovembC'r 9 21.0 I + 7.810 

4.0 - 16.608 1.0 I + 7.813 I ....... "·"'· 
October 25 l 50 - l!.442 23 0 + 4. 7.l5 

l 55 .4Al 23 5 ,736 

0 . 441 23 IO • 7!17 

'! 5 . 441 23 1.5 • 738 

October 28 2 35 - 8. 8fi4 23 40 + 5. &ll 

24ll .86.'l 23 45 6"3 

2 Ts .865 23 .50 .685 

2 50 .866 S!3 55 .'981' 

2 55 .867 00 ·-N<>Tember :; 3 30 - 13.078 0 40 + 8.329 
,, 15 .079 0 (5 • :l2!t 

3 40 .079 0 00 .329 
3 45 .080 0 S5 .329 
3 50 .080 10 .329 

November 6 l 10 - 13. 305 22 15 + 7. 967 

15 .308 22 00 .'!lb,. 
llO .311 2225 • !l6G 

25 .313 22 30 .900 
NoYember 9 3 0 - ll'.i.529 0 10 + 7.812 

5 .535 0 l!! .~rn 

10 .542 0 !IO .812 

JS .548 0 25 .813 

20 .:;.:;:; 0 30 .813 

We are thus enabled to construct the following table, in which the times given are the means 
of the clock-times for each set, to the nearest minute, and the results for positive and negative sig
nals are exhibited separately, aa well a.a t.ogether : 

13 
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Transatlantic longit..de and transmis:rion time, 

1866-0CTOBER 25. 

Series L 

V ALE.NCIA. SIGNALS .. 

k. ''" •. 
T, ....•..•... ....••••.. l 49 l 
T'1 ...................... 22 56 52 

Pos ..••.•••.•••••••.••.. 2 52 9.02 

Neg .................... . 
All •••.••.•••.••.•••.•••. 
CJ.t1-6t11 ....................... . 

NEWFOUNDLAND SIG'S. 

B. 90 

8.96 

-13.176 

T 2 •••••••••••••••••••••• 52 9 

T'•······················ 23 0 0 

Pos ................................ . 

Neg ..••..•...••..•...•.. 
All •...•.••••••••••••••.. 

6trL:.t1
, •••••• ----·----

SUM OF INTERVALS. 

2 52 10. 26 

10.26 
10. 26 

-13.176 

Cor. ••..••••••..••..••.. -26.352 

Po•- .................... 5 44 19.28 

Neg.................... 19.16 

All...................... 19.2-2 

0.62 

h. m. •. 
i ro 1 

22 57 58 

2 52 8.99 
9.05 

9. 02 

-13. 176 

1 53 15 

23 1 5 

2 52 10. 25 

10.26 

10. 26 
-13. 176 

-26.352 

5 44 l9. 24 
19. 31 

19. 28 

0.63 
o. 60 

0. 62 

k. ''" s. 

s·eries II. 

k. m. B, 

1 56 32 

23 4 23 

I, a. 

II 2 
m. B. 

1 48 

9 40 

Series III. 

h. m. .. 
2 2 53 

23 10 45 

1 55 27 
. 23 3 18 
i 
I 2 52 9. 03 

8. 95 

8. 99 

-13.177 

'123 
2 !l2 9. 05 11 2 52 

::: 11 

9.08 

9.13 

9.11 

9.09 

9.10 

9.10 

I . 
58 41 

6 30 

5ll 10. 25 

10.29 

Io.27 

-13.177 

-13.177 

59 

23 7 36 

2 52 10. 28 

10.28 

10. 28 
-13.177 

-26. 354 -26. 3M 

5 44 19. 28 5 44 19. 32 
19. 24 19. 34 
19. 26 19. 33 

0. 61 . 0. 61 

0.67 0. 61 
0. f>4 o. 6l 

!) 51 56. 470 

I 2 
/ 23 

I 2 

I 

.:...1a.1w 

5 11 
13 l 

52 10.W 
10.25 

l(). 25 

-13.171! 

-26.356 

5 44 19.34 

19.38 
19.36 

0.59 

0.56 

0.57 

-13.178 

2 6 17 
ID H 6 

2 52 10. 29 
10.32 

IO.JO 

-13.178 

-26.356 

5 44 19.38 

19.42 
19.40 

0.60 
0.61 

0.60 

2 51 56.5l2 

1666-0CTOBER 28. 

Series I. 

VALEN CIA SIGN' ALS. 

h. "'· 
T 1 •••••••••••••••••••••• 2 33 
T'1 •••••••••••••••••••••• 23 41 

.. I ,._ 
30 2 

:.341 ~ 

m. •. 
34 35 

42 25 

p.,,, ••••••· .••••••••••••• 2 52 
Neg .••••••••••••••••••• 10. 39 
All. ••..••.••..•..••••••• 10.37 

t,<-/';t'1 ................. ! -H.546 

.NEWFOUNDLAND SlG-'S~ l 
T, .•••.•••••.•..•••••... , 2 36 37 
T 1, •••••••••••••••••••••• 123 « 25 

Pos .............. ·•••••• 2 52 11. 78 
Neg ••••••••••••••••••••• 

All •••••••••••••••.••.••• 

D.tr6t', •··•·· ·····-· ... 
SUM OT J:NTERV ALS. 

Cor .•••••.•••••••••••••• 

Pos •••••••••••••.••••••• 
Neg •••••••.••••••••••••• 

.All .•••• - - •••••• - •. ·- .• - -

Pos ••••••••••••••••••••• 
Neg •••••••••••••••••••• 

.All .••• - •• ·-- •• ·- ••••• -- • 

11.69 

11. T.l 

-14.548 

-29.094 

5 « 22. 1ll 

22.08 
211.10 

c. 72 

0.85 
0.68 

52 10.36 
10.36 

10.36 

-14.547 

2 37 43 

23 45 31 

2 52 11. 79 
11.68 
11. 74 

-14.548 

-29.()9!; 

5 44 22.15 
22.04 
22.10 

o. 72 
0.66 
0.69 

". ····-··-----------·--- 2 51 56. 502 

k. "'· •• 
2 39 35 

23 47 35 

Series IL 

A. m, s. 
2 40 40 

23 48 30 

2 52 10. 39 
10.41 
10.40 

Serie• III. 

k. "'· ... 
2 52 37 
0 0 27 

2 52 10.43 
10.42 
10.42 

A. m. a. 
2. 53 42 
I) 32 

2 52 10.40 
10.40 

10.40 
-14.549 -14.500 i 

1 • 

-14.556 

2 52 10.42 
10.42 
10.42 

-14.556 

2 42 38 

23 50 26 

2 52 11.85 
11.64 
11.64 

-14.551 

-29.100 

5 44 22.05 
21!. 04 
22.04 

0.62 
0.112 
0.62 

2 43 43 

23 51 31 

2 52 11.67 
11.72 
ll. ll9 

-H.Ml 

-29.101 

5 44 22.00 
22.13 
92. ll!I 

0.64 

0.66 

0.65 

2 51 M.e 

2 56 40 

0 3 28 

2 52 lJ. 68 
11. 57 

11.112 
-14. 007 

-29.113 

5 44 22. 11 
21. (fl 

22. 04 

ll.62 
ll.58 
0.60 

2 56 45 

0 33 

2 52 11.00 
u.w 
11. 6'7 

-14.558 

-29.114 

5 44 911.08 
112.11 
!lll.09 

0.112 
lt.llt 

G..113 

• 51 1111416 
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T1'ansatlantic longitude a11d transmission time-Continued. 

lRM-NOVEMBER 5. 

Series I. Series n. Serie• Ill. 

VALENCIA SIGNALS. 

T1 ................................ . 

T'1···-·······-··--·· .. ··· 
Pos ............................. . 

Neg •••••• ··--···-··---· 
All ••••••.••••••.•••••••. 

.6t1-.6.t'1 ·····-······---

N.EWFOUNDL.4.N'D SIG'S. 

T• -··-···--·········-··· 
'.r's------·----------- --- . 
Poll ............................. . 

Neg ...•..•.......•...•.. 
All .•.•••.••••••••••.•••• 

f!h-l!.•'•--··-- -··-···--· 

SUlI OF INT.ERV ALS. 

Cor. ·--··------·---··-·· 

Pos .................................. . 
Neg ..•••.••.•••..••..••. 

All-- ••••. --- •• • : •••• --·· 

Po•.·-··············--·· 

l

zNeg ··--·--······--··--· 
AIL ..••..•••.•...••.•••. 

,\. --·--· ·--··-···--· ·--· 

h. m. s. 
3 32 35 

0 40 18 

2 52 17.25 
17.2.5 

17.25 

-21.407 

3 35 45 
0 43 27 

2 52 18. 42 

18. 43 

18.42 

-21.408 

-42. 815 

5 44 35. 67 

35. 68 

35. 67 

0.57 
0. 59 

0.58 
I 

A.. "'· 3. 

3 33 41 

0 41 23 

2 52 17. 30 

17. 29 

17.30 
-21.407 

k. m. s. 
3 39 Q2 

0 47 5 

2 52 17.32 

17.30 I 
17. 31 : 

-21. 408 : 

3 36 50 

0 44 32 

3 42 46 

\: 0 50 28 

2 52 18. 44 

18. 43 

I 
i 

2 5'2 18. 47 

18. 48 

18. 47 I 

-21. 408 

-42.815 

5 44 35. 77 

35. 77 

35. 77 

o. 5S 
0.60 

0. 59 

18. 43 

-21.408 

-42.8l6 

5 44 35. 76 

35. 73 

35. 74 

0. 56 
0.56 

0.56 

k. m. s. 
3 40 27 
0 48 10 

2 52 17.31 

17. 3l 
l'l. 31 

-2l.4U8 

3 43 51 

0 51 33 

2 52 18. 47 

18.55 

18. 5l 

-21.408 

-4'.l-Sl6 

5 44 3.5.78 

3.5.86 

35.82 

0.58 
0.62 

0.60 

2 51 56. 428 2 5l 56.482 

1866-NOVEMBER 6. 

.. 
0 

Ii a. m. 
q 3 4G 

I/ o 53 42 

2 52 17.25 

I
I 17.26 

}7.2t) 

I _j!l.409 

I 

I 
11, 

3 49 19 
0 57 

2 52 18. 46 

18. 46 

18. 46 

-21.409 

-42.818 

5 44 35. 71 

35. 72 

35.1"2 

o. 60 
o. 60 
0.60 

2 51 

h. m. e • 
3 47 0 

0 54 42 

2 52 l'i.'27 

17. 2;:) 

17. 26 
-21. 409 

3 50 24 

0 58 6 

2 52 18. 47 

18. 47 

18. 47 

-2l. 40!1 

-4'.l-Bl8 

5 44 35. 74 

:JS. 72 

;JS. 73 

56. 4:>4 

o. 60 

0.61 

Q60 

Serles r. Series II. I! Serie• Ill. 
\-~~~~~~~~-1~~~~~~~~~~~~1i-~~~~~~~~~~~-l!l~~~~~~~~~~~~I 

VAI.El<CU. SlGNALS. 
,._ "'· .. 

T1 ---··········-········ 1 9 10 
T'1------ •••••••••••••••• 22 Hl 53 

l'<HI ---·--· ·-··--·---·-·- 2 52 17.19 
Neg...................... 17. 22 

All·-----··--··--·--··--· 17.20 

[j,t-1),t'•-···--·-···--·--- -21.272 

.NEWFOUNDLAND SIG'S .. 

T• ·--··--·--·······-···· l 12 25 
T', ....................... 22 20 6 

l'oe -'·-··--··--····-····· 

Nt>g •• ·---- ----·-·-··- - -
All ..... --"· •••••••• -·-. -
bls-!!.t',. --· - . --· ---··--

SUllil OF INTERVALS. 

Cor •••••••.•••.••••••••• 

l'Gll _. -· ·--- , ••• - ·- - -··. ·
Neg .•••••••••••••• -·-· •• 

.A.ll--········---·-····--
P<lll ···-·-----···-------

lht···-·········-··-···-
All ................ -··· -· 

2 52 18.32 
18.30 
18.31 

-21.273 

-tt.545 

5 44 35. 51 
35.52 

!5-51 

0.56 
0.54 

0.55 

Ii.. ..... 
1 10 15 

22 17 56 

2 52 17. 2(} 

17.18 

17.19 

-21.272 

l 13 30 
22 21 11 

t 52 18.31 
18.33 

18.32 
-21.274 

35.51 

35.51 

0.55 
0.57 
0.56 

". ·-···················· ii lll .56. 482 

I 
"-"'· •• A.m. •• i•· m. s. 

::::::::::::::::::::::::::::::::I ~ 
21 20 

29 3 

52 17. 18 
17.30 

·17.24 

-21.277 
::::::::::::::::::::::::::::::::I 
·---·---------·- ·--· ·---·-···---1 

24 26 

22 3'.l s 
2 52 18.25 

18.29 

18.27 

-21.279 

-42.5'>6 

5 44 35.43 
35.59 
35.51 

O.M 

0.50 
0.52 

A.. •• s. 
1 22 17 

22 30 0 

2 52 17.20 

17.18 
17.19 

-21.278 

1 25 32 

22 33 14 

2 52 18.33 

18.33 

18.33 

-21.279 

-42.5.57 

5 -« 35,53 
35.51 
35.52 

0.56 
0.58 

0.57 

II 51 56. 480 
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100 

Tt'··················-··· 
T'~········-·-······-···-

! ::~: :::: :::::::: :::::::: 
All ..................... . 
6tr-6•'2 .............. .. 

SUlrl Of' 1NT£RVAL:S. 

Cor ..................... ! 
Po.i .......................... 1 

Neg> ..................... 

All ...................... 

p(>fj ..................... 

Neg ..................... 
All ...................... }\ ....................... ! 

3 

IJ 

2 

5 

REPORT OF THE SUPERINTENDENT OF 

TranBatlantu lonJ!itudc and transmission time--Contiimed. 
1866-NOVEMBER g, 

3 6 3 4 ll 3 13 13 3 14 18 3 

lD 44 0 ll 49 0 20 51 0 21 56 0 

52 21.32 2 52 21. 34 2 52 21.34 2 !)2 21.39 2 

21.34 21.33 21.36 21. 37 

2!.33 21.33 !U.35 !11. 38 

-24. 345 -24.346 -24.358 -24.31i0 

-48.6861 -48.688 --48. '712 -48. 7\5 

44 41. 57 5 44 41. 61 5 44 41. 64 5 44 41. 65 5 

41.61 41. 63 41. 64 41. 63 

41.59 41.62 41.64 41. 64 

0.53 0.53 0.52 0.57 

0.53 o. 51 0.54 o. ii!) 

ll.:i3 0.52 0.53 0.51i 

2 51 56. 459 2 51 56. 46:l 

--------

19 ·44 3 20 00 

Z7 25 0 28 28 

52 21.35 2 52 21.41 

21.37 2!.311 

21.36 21.39 

-24.367 -!U.369 

-48. 730 -48. 733 

44 41. 62 5 '" 41.70 

41.66 4Le2 
'41.64 41.00 

0.54 o.w 
0.54, 0.55 
0.54 0.!16 

2 51 56. 459 

It is manifest that Lit - :Jt' was in no instance variable during the telegraphic exchanges, so 
that no correction is needed for the deduced values of x on oocount of difference of clock-rates; and 
there is every reason to believe, both from theoretical considerations and from special experiment, 
that the velocity is the same for eastward and for westward signals, and that the resultant .l. is con
sequently subject to no correction depending upon the clocks. 

The resultant values of the longitude are thus found to be-..-
1866. 

October 25 .•.................. -------·-- -····· ..••.. ····--
28 ••••.••.•..• - •..•...•.•....•• - .••.•••••• - .• - ••.• 

November 5 ............................................... . 
6 .•......•••..••....•.•..••••.••••••••••••••.•••• 
9 .................................... --·· ....... . 

k. m. s. 
2 51 56.477 

56.487 
56.455 
56.481 
56.460 

suhject,, however, in eYecy case, t.o a corrrection for personal equation in determining the time. 
The rnean interval between the moments of giving the signah1, and of their nicord upon the 

chronograph sheet, is similarly found to have been-
1866. 8. 11. 

October 25.......... .. . . .. . . . . . . . .. . . . . ... . . . ••• •. . • . . ..•• 0. 62± 0.008 
28 ......•..••. -.... - -..... - ..•. - ..•• - • . • • • • • • • • • • • o. 64 • 010 

November 5......... •• . . • • • . . . . • • . . • . . . • . . • • ••• • • • • •• •• •••• O. 59 . 004 
6.... .. . • . . . . • • . . . . . . . . . . . . • . . • • • • . . •• • . • . • . . . • . . 0. 55 . 0<11 
9 •••. - - ........ -··· ..•......... ·••••• ·••••· •••••• o. 54 .()()5 

in which the quantities appended are the probable errors of the respective deoormina.tions as de
duced from the total results of the several sets, there being six set.a for each determination exoopt 
that of November 6. 

On the 25th October the cable of 1865 was employed, one half the circuit being formed by the 
earth. A battery of ten cells was used at each station and "condensers" were interpolated betwoon 
the battery and the cable. On the 28th October the connections were the same, in every- :respect, 
as on the 25th; but on three other days the two cables were joined so as to form a ooiuplete uieteJ]ie 
circuit, the number of elements employed being-

November 5 .•..•••.•••.•••••......... 
6 ••.••..••••••••••••.•••.•• 
9 •••.••••••••••••••......• -

3 at Vafoneia ; 3 at Newfoundland. 
3 at Valencia: 14' at .Newftnmdland. 
4 at Va.lencla; Wat NewiOmldland. 
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VIIl.-LONGITUDE SIGNALS BETWEEN HEART'S CONTENT AND CALAIS. 

Clock-signals were exchanged between these two stations on four nights, upon only two of wbich 
the clock-errors at Calais could be determined Pither imrnediately before or Roon after the exchauge, 
one of these two nights being the same on which the clock occasioned so much trouble. It is a 
source of regret, also, that tlte signals were not exchanged according to the rule laid down in the 
)Jrogramme, which prescribed that the Calais clock should be imt into the ('.ircuit several times, for 
not more than half a minute at each time, while the time-scale was graduated for both chronographs 
by the Heart's Content clock only. I11 this way it would not have beeu (lifficult to obtain both 
records on the sheets at both stations, with the ordinary connections and without the necessit;y of 
continual adjustments of the relay magnets, and the results would have been more satisfa<itory in 
other respects. 

On the 11th and 12th December, onl;y the first and last signals of the Heart's Content clock in 
each Il'.linute can be deciphered, but these are legible by reason of the omission of the seconcl-marks 
corresponding to the beginning of the minute. For the other two nights this difficulty does not 
exist. The means of the records are appended for the two stations separately. U110u the first two 
dates, the individual measures from the Calais registers, although nUU!bering but two in each min
ute, were derived from consecutive minutes. 

Newfoundland signals. 

I I I 

I 
Date. 1 No.\ H. C. clock time. 1 Calais clock time. 

I I ~ 1--
1866. I h. m. .. h. m. S~ 

Deeem ber 11 i 10 I 6 46 o. 0 5 53 J:I. 9IZ 

110 I 7 8 o.o i 6 15 13. 908 

December i2 / 10 I 6 21 0.0: 5 28 14. 8~8 

116 j 7 29 30. 0 6 36 44.81;J i 
' 112 [ 7 57 30.0 7 4 44. 838 

De.,.mber 14 I 38 I 5 43 40. 0 4 50 56. 4&2 

1 40 I 44 oo. 0 51 06. 461 

f =1 
45 0.0 52 16.453 

45 40. 0 52 00. 451 
'40 46 20. 0 5."l 36. 455 

I:: I 47 0.0 54 16. 450 
47 50. 0 4 55 6. 446 

56 I 54 17. 0 5 1 33. 457 
I 

I fi8 I ru; 25. 0 2 41. 454 
I 54 56 23. 0 :i 3~.451 

57 I 5 57 45.0 5 5 1.444 

381 6 5 4.0 5 12 !IO. 459 

1:1 5 54.0 13 10.445 

6 54.0 14 10. 440 

00 7 54.0 15 10. 463 

59 8 54.0 l6 10. 464 

59 6 9 44.0 5 17 0_457 

Decembor 16 59 2 ll6 20. 0 13339.714 

59 27 20.0 34 39. 709 

59 28 20. 0 35 39. 711 

52 22920.0 1 36 39. T.l4 

fi9 2 37 4.0 1 44 23. 689 

58 38 3.0 45 22. 691 
59 39 4.0 46 23. 701 
47 51 40 0.0 14719. 700 

53 2 48 l!l!.O 1 55 41. 704 

'56 49 23. 0 56 42. 71'/i 

M 50 23. 0 57 42. 709 
57 2 51 23.0 1 58 42. 719 



 

102 REPORT OF THE SUPERINTENDENT OF 

Calais 8ignala. 

I 
I I H. c. clock time. Date. I No. Cal. clock time. 

I 

I I I 1866. h. m. s. I It. m . .. 
December 11 59 5 43 2'i.O' 6 36 12. 598 

I 59 44 26.0 37 12. 594 
58 45 2.5. 0 38 11-594 

I 56 46 25.0 39 ll.578 
59 j 5 47 26. 0 6 40 12.562 

i 

:1 5 59 15.0 6 52 l.5i:l6 

6 0 26.0 6 53 12.578 

56 5 3225.0 6 25 10. 797 
50 33 23. 0 26 8. 793 
56 34 25. 0 27 10. 803 
61 53530.0 6 28 15. 818 

55 6 28 5.0 7 20 50. 783 
56 w 5.0 21 50. 786 
58 :io 5.0 2-J 50. 773 
59 31 1.0 I 23 52. 761 

I oo 6 32 1.0 I 7 24 52. 770 

December 14 59 45636.oj 5 49 20.113 
59 5736.01 50 20.103 
59 58 36.0 51 20.102 
58 59 36.0 I 52 20.102 
57 5 0 36. 0 5 53 20.099 

57 5 6 5o.o I 5 59 34. 096 
57 1 50.o I 6 0 34. 09'2 
41 8 48. o I l 32. 09'2 
18 5 9 46.0 6 2 30.091 

36 5 18 10. 0 6 1U 54. OB6 

62 5 21 6.0 6 13 50. 143 

34 5 22 31.0 6 15 15.168 

December 16 56 13832.0 2 31 12. 901 
39 39 l!B. 0 32 8.926 
59 40 32. 0 33 12.902 
59 41 32.0 34 12. 905 
59 1 42 32.0 2 35 12.897 

42 149 33.0 2 42 13. 832 
5li 50 34. 0 43 14.843 
55 51 34.0 44 14.869 
59 52 34.0 45 14.877 
:;e 1 53 34.0 2 46 14.881 

57 2 0 39.0 2 53 19.839 
47 I 35. 0 54 15.843 
56 2 39.0 55 19.830 

52 2 3 38.0 2 54i 18.847 
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From the reductions of Chapters Y and VI, we may deduce tl1e following determinations of 
the clock corrections at the two stations : 

1-- - - ----Heart's Content clock I . · 
corrections. \ Calais clock corrections. 

DH.te ------- - !----,----1 
Sid. clock 

time""'T' 
.:1t' I Sid. clock I l timP=T" ! 6t" 

-----1--~-- ·--
lF66. lt.m. .. lt.m m. s. 

December 11 635 +2.0801 540 -249.457i 
40 .079 I 45 .463 \ 

45 • 078 50 . 469 II 

50 . 077 i 55 . 475 
s5 .075 6 o .482 I 

1 o . 014 s i . 4ss I 
s . 013 lo \ . 494 I 

7 JO +2. 072 6 15 1 -2 49. 501 I 
6201 +1.538 s2s:-2w.=I 

251 .536, 30·1 .:;;J41 
30 I .5.15 5 3.'l .5.13 

1 _______ , ____ j ____ I 

7 20 I . 518 G l!5 : • 5!261 
25 • 516 30 i . s2s I 
30 . 515 35 I . i.i24 j 

-------·----i I 

December 14 

755 .sos 7 ol .swJ 
8 c·O -1. 504 7 5 i• -2 50. 5191 
5 40 -0.149. 4501-2 54.W4 

45 • 152 : 55 . . 197 

50 . 156 s o · . 190 I 
551 . 160 : 5 . JR:l j 

6 0 • 163 ' 10 I • 176 I 
5 .167 15 I . 169 I 

JO .170 201 ,J!i•.?i 

6 15 -0. 174 5 251! -2 54. 1551 

2 25 -1. 09-2 : I 30 -2 58. 2fl6 i 

3G • 090 ! 35 . 274 I 
35 • 0@7 i 40 I . 281 

::I: 1:1 ::~ 
.rm 2 o I .:lll 

-1. 075 ! 2 5 -2 58. 318 

40 

2 55 
3 0 

We have thus from the Heart's Content signals, recorded at Calais-

Date. T' No. •lgnals. Dilf. of cloeko. I 11t'-6t" A-x 

11366. k..m. •· "· m. "· I m.11. k.m. a. 

Deoomber Jl 6 46 0 10 0 52 46. 09 i +2 51.55 0 55 37. 64 

7 8 0 10 46.C9 l 51.57 37.66 

December 12 6 21 0 

~~I 
0 52 45. 17 +2 52.07 0 55 37. 24 

7 29 30 45.19 i 52.04 37. 23 

7 57 30 12 45.161 52.02 37. lB 

December 14 5 45 40 294 05243.56 I +2 54.04 0 55 37.59 

5 56 0 225 

,~:=1 
54.02 37.'SI 

6 7 30 326 54.00 37.55 -Deeember 16 2 27 50 229 +2 57.18 0 55 37. 46 

2 38 30 223 40.a<J 57.20 37. 50 

2 50 0 222 4Q.29 57.22 37. 51 
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And from the Calais signals, recorded at Heart's Content-

Date. T' No. signals. I Ditr. of clock•. 4t' ~+:c 

----

1866. h. "'· s. I "· "'· •. '11. 8, k. "'· '· 
DeC!ember 11 6 38 12 291 I 0 52 46.59 +2 51.54 0 55 38.13 

6 52 36 1381 46.58 +2 51. 55 38.13 

Deeembe-rll 6 26 40 223 I 0 52 45.80 ' +2 52.fY7 0 55 37. 87 

7 22 50 288 I 45.78 +ll 52. 04 :J7. 82 

Deeembe.r 14 5 51 20 292 I 0 52 44. 10 +2 54.03 0 55 38.13 

6 0 40 

1771 
44.09 I 54.01 38.10 

6 10 54 36 44.09 53.99 38. OS 

I 6 14 25 96 44.16 +II 53.98 38.14 
I 

212 I 
I 

Deeember 16 2 33 12 0 :52 40. 91 +2 57. 19 0 55 38.10 

J 

2 44 15 269 i 40.8/i :i7. 21 :JB. 07 

25530! 212 .t0.84 +2 57. 23 38.07 
I I I 

From these we find the several values of the longitude and time of transmissions: 

·--~J __ " __ ' ,, i !------1 
1866. I "· .... •. 1 s. 

December 11 0 55 37. 89 [ 0. 24 

December 121 37. 53 ' 0. 31 
December 14 37. 84 ' 0. Z7 
December 16 37. 78 O. 28 

--------

the longitude re!mlts reqniring, however, a correction for personal equation. 

IX.-PERSONAL ERROR IN NOTING SIGNALS. 

Since the signals sent through the telegraphic cable were recorded at the transmitting station 
upon the chronograph aut-0matically, but at tbe receiving station through the mediation of an 
observer who noted the deflection of the light-spot from the galvanometer, by sending a second 
telegraphic signal to bis own chronograph, it will be seen that the interval x, which elapses between 
the giving of a signal at one station and its chronographic record at the other, may be conveniently 
divided iuto four difterent parts, viz: the time requisite-

!. For the signal to arrive at the other station. 
2. For the magnet of the galvanometer to be moved through an arc sufficient to be readily 

perceive.cl. 
3. For the observer to take cognizance of the deflection and give his signal upon the break· 

circuit key. 
4. For this observation signal to be recorded upon the chronograph. 
Each of these four parts comprises the time, appreciable or otherwise, consumed in more than 

one distinct process; yet this division suffices for all our purposes. If these seveml illtervals be 
practically equal at the two stations, they become absolutely eliminated in our determination of the 
longitude. If they be unequal, the resultant longitude will require an increase by one-half the 
excess of their sum for westward signals. In either case, only their total sum at the two stations 
is defiermined by the operations for longitude. 

If we assume that the time lost upon the chronograph circuit is the same at each station, the 
last of the above-mentioned intervals beoomes eliminated by the comparison of the two records. 
The second and third depend upon the galvanometer and obse!'Ver at the receiving station, and a.re 
not easily to be separated from each other in any determination of their amount, but if their sum 
can be measured, this, substracted from our quantity a:, will aftord a. trustworthy determination of 
the velocity with which the signals are actually transmitted through the relegraphie cirenit. 

Thifl sum of the delays, dependent on the -galvanomerer ·and the obtlerver, I ha.ve called "the 
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personal l'ITCll' of noting.'' and tlw :1ttr•111pt"' to 11wa.,,m·e it" arnonut ltaYe hf'en t-10 suel·e,;:'\fnl aud lian· 
numifr;,;tt,rl "'ud1 all UJH':xp1·"t"d r·1111sta111·y iu it,; Yaltw for 1liffen•Jlt persons, ut diff!•rf'11t times. and 
at hoth t-1fatiom1. tliat tl11· result:< o1>tai1wd fo1· tlH· Ydo1·ity of t1·;ms111ission of our si;..:·11;11" s1•1•1t1 
cr1titlt•tl to a hig·h 1kgTl'l' 1>f 1·01Ifi1lt>ll<~1'. 

By olJ,;r•1·Yillg· a s<•riPs of :-:i.g11al:-< ,.;irnila1· to tlwse PXl'h:111g·pd for 1011g·itnd1·, :11Hl so arrmig·pd that 
both tlw orig·inal siga:1l am! tlie ohse1Tatiou of tlH· 1·0HSP•[!H'llt oll'tie1·tio11 ,;l1all 111• n·1~11nle.J 011 the· 
same l'hronog-rapl1, t)1(• 1le,.;ii'l'1l 111pa,.;111·1· 111a~ 1'1• ohtai1w11. Ex1wdmP11I ,.;J10\\r•d at om'•' that tltr• 
i11tPI'Yal tlm,.; lletermiued was altoµ:ethr·r too larµ:r· for any i111·011YPHil·11<·e to :ui,.;1· from tlw u,.;p of a 
Ring](• i·e1·ording rwu. Th<· ol 1Kti1dP fin;t {'!J('OUllt\'r('<l lll'O>\{' from tht~ eir1·um:-;t;lllt"I' that thP lllllllllllllll 
l1att<>r.\- fo1·<•P T1•1111i,;itP for tl11· 1•h•l'tro-mng-1wt of tht• ehrouograpb ]Wll was ~thont ,;eYt'llt,\·-tiYP timp,.; 
gn•atf•r than tlw maximum. \Yhi1•h eonltl ht> safol.'- employed for tlH• g·alnmmiwtl'l' sig·ual,.;. To 
o\n-iatP fl1j;; <liffieUlt,\-, ll lJ:ti '- ·:. of t\YO )liuotti l'PlJS lu•i11g l'lll]llO,Yetl, ilw !'il'l'Hit W<IK Ui\-i<l\'d at tltl' 
gah-a11011w1Pr into two lm11wlu .. ~, 0111· of Ji111• GPrrwrn siln•r ·win:, pa,..,..i11g to tlw galnrnomete1· a11d 
tlwnee agai11 to tl1f• rnai1i dr,-,,.,, wliilP the otlt<'l· braueh was 11iade to pas.s tl1ro11gh the 11rl'ak-l'i1·1·uit 
key, h,\- lllt>m1s of whid1 the 1l!'tketion,.; w1•n• uoted. TIH· rPsi:4anC<'K ofthe:5e two lmnwl1Ps were so 
ad,inRtPd tlmt tlte,\- w<•rp i11 tl•e mtio of 1 to 100, h.'- whieh ,h,dee each sig-n:11 at tl1(• Obf\ern1t01·.y 
w-a,.; sharp!,\- indi('.Htt•d on tl1l- :.:.ah-aiw111Pter, without too gTPat Yiole11<'l'. anrl b,\· slight a1l.iust11wnt 
of th•• moYahle perma1ll'11t 111:· \:.'1ll't:-;, it was al\Yay:-; possihle to rernler t ltt•st• d!'t\P!'tiou:-; ,.;imilar in 
mmrnnt tn tlw:-;I' rP1·1•iY1"!l fr11111 );"t•wfo1111dla1ul. It'""" of t:onr:-;1· lll't'.t>s:-;ary to include the dnd;_ i11 
the gah-:rnic l'in·uit, ill onle1· to o11tai11 a time s1·ale: lmt the iut<·n-uptio11 and 1·p,;tomtioll of the 
drc:uit at PH!'h ol'leillatio11 ul ; lit• 111•1ululnm !'a11,;pd a Yiltratiou in tlH• g«lh'<lllOJlll'kl' 111•1•tll1', w!Jidt 
wa;.: uot quiete<l for uwrl' th~ill llalf a ,.;peond, and then 011!~· to lw n•ue\\-p1l i11m1Plliatl'l,\-· To rP111Jp1· 
all tlw eiw,umstanc1•s of tht• v:-:pt>ri111e11r as o:imilar to tltm;e of tl1t> longittuh• si~·11al,.; as tlw 11at11rP 
of tlH• ca,;;p pt•rmitted, as Wl'I! a . .;; to awiid an.'- tPmleu<·,\- to mPelianical rh,-.-thm i11 t1H• act of noti11g
tl1P :-;ig-nal,;, (a sonn•.p of iu:1<·1·Hra1·,>- which t'Yery oh::<ern•r by th!:" ebru1rng·niphil' \lJ(•thml must haYP 
recog-uizt>d whe11es1•r tlw lwi1ts of his clock liaYe been amlihlt· or Yisihk duri11g thP 11roce,;s of 
01Jsen-ati011,) it was 1ieeeBs:1ry to llisp('llile witll the clock while the nwnsm·Ps were al'tnally in 
process. 

T11e obsen-ations werP tiH'l'Pfon• anang·f•d as follows: After the clock had hee11 inelud<•d in the 
circuit for sorne miI1ntes, l'N'o]'(ling its heats upon tlw chro11ogn1ph in tlw ohsen7atory, and mani
fest.ing- H1mn 1ikewist; 11po11 tlw g·ah-anometer in the it'l«g-raph oftict•, the a;;sistant in tlw obRen·atory 
excluded tl1e clock from th(• circuit hy llll'Hll<\ of a plug-,;witch, tlms Rtopping all rt>conl of time 
upou the c]1ronograph sheet. althoug;h the pl'n continued t.o traee a Rtraig-ht lillt>, :rnd stoppiug·like
wise the pulsations •)f the 1-r~ihanonwt,,T nee1lle, by which indication tht• ousen-pr was \i-aruefl that 
the signals were ~thout to l1(•g-iu. HP then gavP a set of teu .sig·u:ils on one of tlw ob.1.;erdng ke,Ys, 
at tl1e same inten-a1s, rougl1l~·. as those exclta11ged for lou,l!it11d1•, 11:1111(•!,Y: four sh;:rp qniek tap,; 
upo11 the key, allont tin· se1·01Hh' apart; then after ten 8eeonds, three m1ir1?; a 11d after another ten 
seconds, yet three more. At t lie dos(• of this set of signals. lw restored the doe k to the circnit by 
removing the plug f1·0111 tlIP switch, and the time-seal\' was gradnatl'd as lwf<.m'\, aftp1· an intermis
sion of scarcely a mi1mte, so that tlw times of each signal could be i·ead off b~· nwans of thi> seemid 
marks of the preceding and following minutes with an accura<';y scm·cel,,·. if at all, inferior tu that 
attainable whPn the time re<'O]'(l i;;: simultaneously h1 progress. The c1n·mwg111phi1· n·1·onls qf the 
signals tlm,.; gh-en are a.hont 0".04 1011g. 

The obsen·er is meanwhik at the gah-anonwter iu the other bnil<ling-, out of sigl1t nnd ht•aring 
of the assistant, and notes the momentB of deflectiou of tlw Jight-Rpot hy a tap up011 the, hreak
circuit key, which he hold" i11 hiR hand, taking care to conform iu all re8pect~ t-0 hi" habitndes while 
olJserving longitude signals. The inter,·als between the chronogrnphil' records of the original sig
nals and hi!,; obse1Tati01rn of HtP i,;ame then furnish a nwasurc of tlie ''Jll'rsmrnl error of noting." 
as already defined, and sh1nv tlte lapse> of time correHpo111li11g to all flt<' various dehi;rs of whieh 
our xis composed, except the actual time of transmission througl1 the t•ahle, unless tlie ml.iul'ltUwHts 
of the two chronographic or local circuits arc so diverse that the loss of time which tlwy entail 
cannot be regarded as equal for the two instruments. This is not the case, since 1'€peated exami
nation has shown that the difference is not measurable. Tlw. exclusiYe employ1rnmt of s:iguals giw·u 
by interrupting the galYauic circuit, and of a pen whi<lh is not remoYed from the pa.per during the 

14 



 

106 REPORT OF THE SUPERINTENDENT 01<' 

whole period, n•1Hiers tlw measurement of armature time \-ery easy, and eliminates it from orcli
nar~- obserYatiorn.;. 

Ou t lte 2cl NoYcmbpr 1 made Jiye l'uch dPtenninatious of my personal t'1Tor of noting, ead1 one 
ba.~etl 11po11 mw series of signal:-;, aud with the followin_g· resultt1. Tht\ errorB appcutle<l are tlte mean 
errm·,., of tlie 11H'a11, not the so-called probable errorn, wl1ieh would be lmt two-thirds as large. 

N. ,o.,·. 

0.:!77 ± 0.01:1 

0.:!i'>fi ± .111:} 

o.:::~• ± .011 
fU!4r' ± .OU 
ll.'.!f>:} ± 0.Ul8 

Giving final vahw. 0.25:\ ± 0.0ll!5 

A i-,;erie::; by }Ir . .l\Immmn gan• O.'.!I;"> ± O.OLl; aud one b.\- 2\lr. Gt•orp;e, of the telegraphic ,;taft, 
who had ha<l 110 prey ions ex:pel'ie11ee iu ohserdug, gaYe O.:mG ± 0.017. 

On the ith Sovember, five deten11i1rnt.iom; gaYe f'or my ow11 error-

the llH'illl Yalue being 0.2:'\!) ± 0.0(1,"j. 

,"J. x. 

tl.\!\l:} ± 11.0 lfJ 

11.:{f!ll ± 0.01:1 

11.:}r'i' ± 0.00!l 

0.2~;, ± 0.0117 
0.2\11 ± lt.IJlil 

J\Ir. l\fosman's 1~rrm· from four dctermimitions being· 
o.:322 ± 
ll.~96 ± 
o.:im± 
0.297 ± 

and ::\Ir. George's, (l".30H ±. 
'l'lw galnrnometcr was ('Yidently ,.;omewliat h•ss sensitiYel,v a{~juste<l tlrn.n on tl1e p1·evious 

occm-do11, as waR indeed known i111fopemle11tl,v of the signals, since it had been un<lergoiug some 
repairs; ,vet tlw :fferagt> exce'"1s was but three-aml-oue-half-hundrcdths of a. second. 

The KPss1~l's clod;. at. Heart's Crmtt>11t was provided with two signal-gi·d11gattachments, one being 
the ordinary arrangement for lll'eakiug circuit at the moment when the pendulum rod is vertical, 
and an additioual t.ilt-hammcr hcing available for iuterruvting the circuit at the instant of extreme 
elongatiou, on alternate seconds. .:\Ir. Dean availed himself of this means, for measuring the per
sonal error of noting signals, h.r connecting each tilt-hammer with a separate circuit. One of these 
passed through the normal signal apparatus of tbc clock, the l\lorse register, the signal key, and 
the galnmometer; the ot,lier, through the 1mhi-;idiary tHt-hammer, the observiug-ke~-, and the chrono
graph. The original signals 'vere thus recorded on the chronograph sheets, by means of a clock
scale graduated to two se,coucls, while the observations of the same were registered upon the :Morse 
fillet; au<l a slight change made in the connect.ions at the close of the experimeut sufficed to put 
the records of both tilt-hammers upon the chronograph, and thus permit an accurate measurement 
of the inten'al between the two systems of clock signals. In the first named circuit a battery of 
two carbon cells was employed, resistance coil,; being interposed to reduce tl1e deflections of the 
galvanometer to the magnitude of those obtained through the cable; and the chronograph magnet 
proved sufficiently sensitive to record these. 

On November 10 five i>eries of measures gave for his personal error: 

Or from all 

8. 8. 

0.22 ± 0.020 
0.28 ± .019 
0.24 ± .010 

0.24 ± .(ri5 
0.22 ± .008 

o•.rn2 ± o•.oo9. 
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On tlu• 121 h Xovernbel', again, his obse1Tatious of tweh-e sf'tl'i of signal;; give, after dt>dueti11g 
0•.48 from each to correct fo1· the dift'erem:e of thP two time-Rc·ales-

.. .-:. ~. 

0.224 ± 0.Ul7 0.14·"' ± fl,ll]il 

.244 20 .rn:. O'.I 

.HJ:\ 1-i .'.!lit' ]ii 

.11'1 14 .171 12 

.170 17 .230 ~~ 

0.2:\\l ]Ii 0.20\l 11.0J:I 
Or from all, 0".l!l~ ± 0°.00!I. 

Tlw markeLl inferiority of thl'SC ntlucR to tliose found for th1·eL' ohRCTH\l'S 011 two diffen·nt oc·1·a
Hiorn; at Yale11cia cxcite<l my suspiciouR, and 011 irn1niry of )Ir. ])t>an it inon:•tl that hi,.; ohi-;erva
tions had hl'eu made i11 the SRUH' room in whid1 ::\Ir. Goot1f1·lhrn· l1a<1 giYl'll tlw i;ignal,;, so that the 
click of thP key wa:; disti11ctl,y andihl1·, so that tLe ob,;<•1Tatio11 wa;; 11ot pnrl'ly clt•1wntkut 11pou tlw 
ddiection of the m'edlt', hut was possibly inflnt>1wed l•.Y the st'lli'W of ]waring. 

1\ir. Dean tlierd'ort' i·1·1wakd hiR ob;;Prvntio11s m1<kr eirenrn,.;ta11<·e:-< pn·cluclii1g· the pn,.:sihility of 
hii; 1wnmnal enor being atfo<'f(•tl by an <'xtrtmt•oui-; infinew·e of thi>' killd. Thi,; wa;-; 1lmw 011 S oyem
ht•r 17, awl ten f<t•ries of sigual,.: 1011e of the original l'll'H'll l>Pi11g diHeardt•<l 1tJl' mmiific',.:t irn•gu 
larity) a1for<l the following results: 

,'i, '· 
0.":::1 ± 0.0:!7 0.:-<:\;2 ± 11.l\ZO 

.1' .1114 :;~1;, .OU 

.8:11 .020 .t'-li .112ti 

.i<:W .017 .f\70 .11'.!7 

.84"' ± .Oil O.t'G4 ± 0.02ii 

the definite value for the ten Rerie;,; lwing· 08 .sao ± W.008. 
:For tlll' di1fore1we of tlw time-scale;,; fifty-two 1·ompari1w1rn daring 0111• rni1rntP lll'Pf"t'1li11g the 

observations, give 0'.4!H, and sixty l'ompariH011s i11mwdiaH•l,\· aft1•rw:11'llH giY1• (i'.-i\IH. Adopting 
()s.4!);1, thl'refon', as the most prnhahk ntlue, arnl 1leclud.ing thiH fro111 the fi11al Yahw 0'.l"l:lO, we lun·e 
0'.335 as }Jr. f)pau'R pPrs1mal error iu noting the Rigrntl8. 

The difference between thi8 error and that found for my O\Yll obseryations at Yalencia is small, 
and. is probably owing to the galvanometer rather thau the obserYer; the api;aratrn-; at !kart's Con 
tent being known to b(• sonwwliat less RensitiY(\ than that at FoillwmmPrnm. Tile rnmstam·y of tlw 
error is also lwre. 1<trongly manifoi;t; and the illnstratiou of the nn1·ecog11i;wd but marliYd pfi(•et of 
the soull(l of the tap in obsP1Tatio11.s, supposed to lw of the Yisiblt• cll'tlt>ctio11 only, iH in,.:tructive. 

It may 11ot. lw im1ppropriate to mentinn in this c·mmection that a Yery markell effp1·t npou the 
obserya.tion of tram;its of stars is lilu'ly to be produced when thP dmmograph is in tlw sauw apart-
1m~nt, so that the regular beats of the magnet arc andihk. v\'lwn the intl'ITttls hPtwc>t:·n tlte transit 
threads are approximatel,'I~ mnUiples of a Recond, the temk111·,\· s<> to tap upon th1• obsprving ke_y as 
t-0 produce a rhythmical heat in the annahue., is ver~· great; and wlwn the ilikrYal tlift'ers from the. 
multipfo of a 8econd, tlw occurrence of the magnet-beat "·hiel1 i-ec·orcls an even 1-'t>coud oftPn 11re
cipitatei; the tap of the obspryer, whose 11erYeS are iu k1•P11 ti>11si1'111 nwaitiHg t11P instant. of hisection. 
Only a strong effort of will can obvia.tf' th es<' pt>rtnrbing inti twnces, which are a kin to those exhiiJited 
in tlie measurements just llescrihell. 

The personal error of noting being- then assumed as o·.~a at Valencia, and o•.333 at Xewfonnd
lautl, the sum of these quantities, or o•.60U, is to he deducted from our Yalne of ,r1 + :.1·2 to obtain 
the true time of tr:mRmh;sion: arnl half their difference, or o•.o:~:?, is to lw dednct1'd from the longi · 
turle after all otl1er corrections am applied. This c•orreetion will be taken into account in fixing tlie 
value to be adopted. 

It may be added that the indication.-; are strong· that a considerahlt' portion of this "1wrsorn1! 
error of noting" is uot strictly a ·persoua] ph<.'11ome11011, hut that il is due to tlw co11sumptio11 or a 
very appreciable interYal of time, while the inertia of tl1e m~etllt• is on'n~0111e aml tlw Ht>Pdle mon>d 
throug·h au arc snfticient to attract att<'ntiou. Indt•t\d, it i,.; m~· conYietim1 that not less t ha11 the 
tenth of a secoud is thus lost. 

Au a11tomatfo apparatus might be arranged, all other menus failiug for rPcorcling the sig:uals 
l'eceived, hy placing of delieate sih'er wirPs mi Pad1 :-;idf' ot' tlw gah-auorneter nt>edle~ iu Ruch a 
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position, and so eo1mPPted with tlw hattPr,\- tha1 tltPy \niulll hP brunght i11 (·ontact wlwnever the 
flpfledio11 or tlw llP('<lle rPa"11f•<l a certain a11g·Jp, and tl1e 1-;ig11al be rl111,.; reeortled upon the d1rouo
graph. This would deti11itr·l.Y <l1•f'id1· the qup:-;tiou; lmt, fo1· 0~1vion>" n,nsons no such PX]H'l'iment was 
unuertnkl'u nt \"al1·neia. ..\I.1; imrnediatP oldeet was thorong·llly attai1wrl b.\- tlw satif.:fadory rP,.,ults 
of tlw:-w lllP:t>'11n•rn1•11ts of tht> Rnrn of all <lt>l:ty>' not dut> to time <'lllJ>'Hlll\,(l in the aetual trarn;;it of 
the siµ;11ab m·ro,;,; tliP Atlnntie. 

X.-PEm,o.NAL El1rAT1ox IN DETER:\H:'.'\El< Tnm. 

In tlt<:' tdq?.Tfl)lltie opPmtinll8 of tlw Coast i"1IrYP_Y, tl1e 1mYnryi11g ruh• has been that the per
sonal equation be e1imi11atPll a1< far :is j)(lS>'ilJle li;v an iuterdiauge of position of" tlw hYo ohservpn;, 
and also nwasnrell, at 11c•ast Olll'e, dnri11g tlw progTes;; of 1c•ad1 lougitudP <·amp:iign, hy ohKt'rn1tious 
speeially iI1;.;titutt•d for that pm·i wse. ThesP 11P1 Prmim1tions m·e mad1· with th(' same iustrunwnts 
used for the othpr work, the two obsern·rs sitting- side h~- side Hild •d•scrvinK alternate tallies of 
fiye thremls each. A pair of :;;tars thns gives a meaRtu-e of JH'l'>'Ollal t>quation unaffc•cted b,\· any 
imrnll error iu the a<lnptt>d Yaltws of the tltread iut(•n·alR, sinei• tlH• same Jit•rson who ol1sern»s tlie 
firl'lt, tliir<l. aml tlftli talli<'8 for tlle tfrst star ohsPITPs the ,;eeoml and fonl'th tallil'>' fm· the SP<·ond star· 
The a1h·ai1t:1gps anrl 1lPfects of' thi>' uwtl1rnl are eyi1le11t t n j,Jw ;,:.;tronomPI' at 011cc. Fol' the 
f'rnl to \Yhi<'lt it i>' ol'(lirn1rily apjilied it i.s ('>'JWciall.-.· mla1•ted. t-;i11<·1· thP 1011g:it11(1ef' dqwnfl on 
transit i:;ig·11al:-; for Zl'11itltal "'t:1r;;;, the oli8e1'Yatio1rn for iwrsoual <'q11;1tion arC' uw<k IJ..r thP ll.S(' of 
8tarR of the same da,.,,.;, HJHl cm·1· j,.; nwn·on·r takf'll tlint tllP ma~·nitm(p,; of i:;tan; employed for the 
two Jllll'J>0,.,1•s "hall 11ot diffPl' e8SPntiull;; from 011e aIJotllPr. On th;· othp1· hand, it emmot lw dPniPd 
that a ePrtain amonnt of 11PrYons Pxdternent i>' likPly to a<'l'OI11pa11:- <1hsP1Tatio11s tlrns made, sinn-1 
tlH' ohst>rYPr has mm ally bnt a >'hort time ayaila hie afH'r hri11gi11g· l: i' c;yP to the teleseope before 
tl1t' iirst tram.;it 01·1~m·s_ 

l•'urtbermm·t'~ the 1'.YP-pit-1ee lias to lw moYed to bring the llt'IY tn11r into the middle of the tiel<l, 
and the po1<ition of the hody is fr1~(j1wntly smnewhat con,.;trained i11 <·tmsequern·<· of tlw elose prox
imity of the two oh:-;en-ers. The careful and loug-contimwd stnd;-,- of tlwse obserYatious of rwr
Ronal diffel'euceR, for a considerable uumh(•r of ohsf'JTers, dul'iug :i JH•riod of ahont eighteen ;vean;, 
has tlwroughl,r emn-ilwed me, as oft ell statNl on other oeeasio11s, ti:::. ! h<~ personal er1nation .-aries 
decidedly with t11P magnitude and yer.r gn_·~tll,\· with the dec·lination of the star. 

Thn~t· elements seem es1wcially to enter into thf' mngnitmlf' oft lw pr·w•01rnl differences in right 
ascension: 1. th(· perceptions of the obt-1ern~r, which are nffedNl h,V t11e rnagnitudP of the star, 
a11d vossihly to l'lonw 1·xtent hy the rapidity of its appm·e11t motion; 2, the habitudes of the 
obSt'ITcr, as dNermi11i11g the mowcnt at which he endeaYorR to gin' liis signal upou the telegraphfo 
k(·~-; arnl :;, tile construction and adjm;tment of tllis kP,Y itselt~ \Yhid1 a fleet, to a certain ex:te1Jt, 
tlw interntl between tlw intention to give the signal and tlw <'omplf·t<~ executio11 of this intention. 
1'ltt· lllll'1'('.og11ized intPrn1l wl1ich iulerve1ws between the perecpti()ll by >'ight and the performance 
of tlw <·onsequent eud(;ayor 10 pres!'; the button of the obserYing k\·,\·, may be regarded al' merged 
with th(' 1wcm1d of the intluenceR just cited. It forms a large p01tion of the thcoretieal personal 
equatiou, hut a much smallpr pmt of its practical amount, wltieh is VPry <fopernlent upon less 
.-:n ht!(~ c:rnses of deh! ~-. 

The first of thc"l' elP11ie11ts of personal equation explaim; the diifrrenee which certainly exit-1ts 
in its Yalue for the same ohserYert-1 where different instruments arc emvloye<l for itR measurement, 
tht~ mag;nifying power and the amount of light eaeh appearing to f'Xert a distinct effect. 

The ;;eco11d is a subject of considei·able interest, and extendt>d ,;eries of comparisons between 
the observation,; of the same persons, using eye-pieces of different m:1gnHYing power, with the same 
instrument. m1<l 11t-1i11g irnstrmnents of different aperture, with similar reticules and e;ye-pieces, could 
not fail to amml much information. It bad long Jieen my desire to carry out this inYeistigation, 
toward which, indeed, a considerable amount of materials has beeu collected, but, for the present, 
at leaRt, no faeilities are within my reach. It is certain that pcrflou,.; of the most delicate nervous 
organizations are not gNter:tlly those who observe a transit earlip;;t; nor does tlie reverse hold 
true. Aud it would sPem that an influence i,; here im.-olved whi\'h 1l0Ps not exhi;t i11 tl1e method of 
obsern1tion by eye awl ear, Yiz: a generall.r uncon.scious effort of jrnlgment bJ· which mau_y, if not 
most, ohsen·ers gin' their signal-t.ap, not at the instant when the ;;tar is l'Oeen upon the thread, but 
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at suc11 a pre•ious moment that tlw Ri:..nial 1J1ay, i11 t11Pir (•Rti111atio11, 1ake eftt>ct al tlu• i11st:rnt wldd1 
it is desired t() wcor<l, after tlw lap:1e- of au iuh•rYal of Yolition arn.1 an i11krYal of i11wwular eon
traction. It is readily seen that if a11 ohs('ITer 1<11«eep1l in attaiuinp; thiR end for hoth Njltatorial 
a11<l circumpoh1r starR, it can ouly lw by a Yery accnrat<' pstirnate of tile nprmr<'nt rau- of motion of 
the star, and that a diaugp of P;\-e-pie>ce tor the sanw star will proflu1·P an l'lfrl't a11alog"OI1s to a 
drnngP of lleelination in tlu• Rtar nln-1pr·n·1l. 'l'lw tnw methrnl to he aime(1 at i11 el1ronogTaphic 
observation is dearly to g-in· the Ki1nial at that inMant when the star i" aetnally "e1·11 to he 
bisecfod. Then. howt'n'r laq.!·•· thP pen;oual diffrreuce from otltc1· oll1wrn·l'8. th;• }Wl',.011al Pqnation 
becomes constant, uuaffectrnl 1>y many extraneous i11ft11eucPs, \Yhi<.:11 eanuot otlH•nYi;-;l· fail to pl'o
<.luce a perturbing efflc'ct. Still the attainment of thi;< end is hy 110 mearn; t•11tir<>l.\- wit11i11 thl' 
obserYer's control. hnt must, umlt>r an,,- onlinar,\· eire11mstar1c1':-;, Yar~ with their orgauizati1111 aiHl 
traiuing of the iuufridual. The strictly psycl1011hysil'al part of the 11ersoual •·quatiou is. a" I ha,-,, 
already remarked, mPrgt•<l with RneL othel' parts a:< dt>peudR upou tlw olmern'r'" ltahitude. Yt't, it 
is clear that all these pnrtions are, in g-enernl, not .constaut, hut n1ry to a gTf'at extent "·ith the 
position of the star, and prohalil;\· with other ext1'rnal cirr·umstance.s. 1t i;-; proha\ll,\· in thi;,; elt>
ment also that the well kuowu yariation takPs place a1·1·onling to th1' cowliti011 of tlw ohsPrn•r. 

The third elcnwut, the kt\Y Ul'Pd, ii' gem•rally of morf' i111porta11ee in thrnw (•ill"ouogmplis m1 
·which the signals are g-in·u lly the clo'Ring· or 111aki11g· of a cireuit than on onr ow11, all of "-l1id1 are 
arnm'ged for break-circuit Riguals~ iuasmuc!L a8, in the forml~r ca,.,e, it it-; u:-mall:> n<>•·dfnl for the 
contact-piece to be- uw,·e11 tl1rongh an ap1n·pciable sp:wP l>efon· tlw :-<ig·nal i;-;; gin'u, wbilP iu the Ja._,t
mnued arrangement the 1irst motion of tlH• contact-piece breaks the galnmi•· ein•nit awl records 
itself upon tlie chnn10grnph; hnt if th1• Rpring, wl1il"11 nwiutains tlw couta('t when tht' lmrtm1 is 
not pressP<l, hP strm1gPr thau mmal. or uot ni<'.el,\ adjnstt·d, t1w1v is lhrnger that au ohse1·n·1· ae1·us
tomerl to the 111-\l' of a more dt'licate k<'.\-. upon which a touch imffiees to prodm·P an i11tP1Tnptio11 of 
the circuit, 111ay either fail to record hi:< ::-iignals at all or, in default of this, may co11:-;u1111· au appre
eia ble time in exerting· sufl.kieut nnu,wnlar force to produce H gnlnmi<' circuit. For tht• slwqwst 
observations a delicate adjustment is r.-quisite; ,\·et this Yf'r~- delieac,Y of toudi, wllil'!1 n•qnireR, 
ordinarily, 110 mmwular e1fort, becomes a sonree of inacenracy whl'll tlle haliinHlP of ohse1Tation 
thns acquired i8 applied to a crn1rsPlj·-:1djnstt><l kt·,r. From tliis l':XtrPme c•a:-;t• do\Y11wm·1l l'\·1~rj· 

degree of gra<lar.ion rna,r exist, and tl1is crnde sotffCP of dil'W()rt1a11t'P hPtwe1•11 ol•sPrYers maj
acquire great im1)ortauc<>, nnuer some cireumstauce8, when the sanw key is employetl b,Y different. 
observers; for the most d<'licate adjnstmeut tolerable for one person urn:--, aud often tloe:-;, n•11uire too 
strong a pressure> for a11othPr's ohservations to lw at all sntisfaetor~-. 

These varions considerations ar(• lwn' presented i11 some detail, iummmd1 as they lian• JH"o\·ed 
pai·ticnlady impmtallt in t11iR i11vestigation, in whfrh t~lP IJUestioll of per:-;onal l'(jUatiOll ha:-; heen 
the most embarrassing, and in which all the consideratiou8 here presented are to lw l'.al'efnll,\ 
weighed. 

It wiU rnadil:r ue seen that tlw uwasurements of personal diftereu<'e h,Y tlw ordinary method, 
properly and successfully used in connectiou with the 1letermi1mtions of lougit mlt> h~· star-sig·nals. 
are inapplicahle, in great measm·e, to determinations like the prt>sent one, h:-,- comparison of cllwk8. 
For the clock-corrections at the two stations, upon the corr(;ctnpss and ('ongruit;\- of wllieh the 
resulta.nt lo11gitu<IR is dt•11endeut, art.' determinPtl by the combination of trawsit;; of high a11d lmi-, 
zeuithal and equatorial stars. And the personal difference of obsen·e1·8 for the aggreg·ate of such 
observations upon star:-; not the same, is a quantity entirely <lifl:t'l'l'llt from tl1at which wonlll lw 
deduced from aud applicable. to stars of a.ny oue partknlar elass. .Tlllk'l'd, wheu transits of stars, at 
dedinatious heyond thP limit proper for clirouographie tfotermiuatio11s, ate combined \Yith the 
ti.me-stars in the neiglllwrhoo<l of the zenith or equator, the two Yalues of the p<•rso11al difti.,1·enCf\ 
are scarcely comparal.Jle. Ju a word, tlw Yalnes applicahle to the method of 8tar.:-;ignals arl' inap
plicable t-0 the m<>thod of clt>ck-eomvarisons, and their emplo,\"meut may n·sult, not i11 ilH~ rt'llHH"al, 

but the introduction of t'ITOr. For time-determination;; in gell(_'ral, tlwn: an· two motl('S i11 wliid1 
the personal equation may be nwasurctl or diminatecl: one is un iu.tetdiang·e of station:-< hy tlit· 
observers; the other i:o the '1ystematil' d(•terminatiou of time \Jy t\11• two obHPrn•r:; iwh·111·nlk11tly, 
msing the same iustrnment and clock, aud a well-tlett>rmined series of starl'I, card11IJ~· ri•i hw1·d to 
the same equinoctial points. These methods give, not the personal ditfor~uce, strict!.'· speakiug, 
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but the mean \ahu' of tlw personal differences fur ~mch Rtars aR are habitually employed for deter
mi11i11g time, am] Pitiwr of tlwm, tllorougltly applit>d, would remove all effect of personal equation 
from the longitude, as nwasurerl by dock-comparisons. The last-name!l method is, as is well 
know-11. exch1sinl~- employed at Greenwich, and with excellent resnlts. 

Of ('Olll'S<' Jl(~itl1er of these methods were availahle for tl!f' transatlantic longitude. The 
remoteuess of the stations from e~wh other, and their difficulty of accesi>, precluded any nndertak
iug of t11<, ki11il, 1~xc1~1>t :it au inatlrnis.sibh• ontlay of limn arnl mo11Py. It was therefore arra11ged 
tlmt a thonmgl1 series of comparis011s between all the ob;;ern·n'> shoul<l take plac<' at the earlit•st 
pos::<ible time aftcl' their return to the Cnited States, and the corn·ctions to he adopt{•d thus deter
miiwtl. Tlw misapprelwnsion 11~· whil'h the i11tl•11de11 elimination of the personal equation of the 
ol!,.;e1Ters at Xewfoundlaud failed of aecompli:-;lnnpnt is attem1ed h~· a minimum of embarrm;sment, 
sinee tlH· equation betwepn }fr:-;:-;rs. })pan and Goodfollow lm:-; Yarie.rl between Yery narrow limits 
on the two sitl1-1s of uothiug for a nnmltPr of yPart-<. 

It wai,: fonnd impracticable to make the arraugements for t]1e seri('K of per;;onal comparisons, 
11·itlwut fitting up a small lmiltliug ;;pecially for tl!e JHII'J)(JSP, which could not be accomplished till 
the mitldlt' of April, on aceonnt of thP sno\Y and nHious uela.v,;. Ou the HtL April the comparisons 
commenced, aull wPre continued ou every O('Casiou that thP extremely unfayorableweatlwr permit
ted. until Hixteen comparison;.: had been made between Pight pairs of obf.lerrers; four of the six 
obs~;rYPrs eompariug· ead1 witl1 t}1ree others, aml two of t.l1Pin e:wl1 witli Jwo nt11e1·s. It was pro
Yi1fod that a siugle compaTisou :o,hould depend upou not less than ten pairs of st.ars, teu transit;; 
ovn twP11ty-fire threa!ls beb1g· tlrns ohscrved by each person, and that no person Khoul<l take part 
in mor(• tlurn onP compariHon on the same night. 

'l'l1e results of tlw~m comparisons, togetlwr with their me<m eITOI's, stars betwel•n 250 and 500 
being almo;;t exclusin·ly used, are as follows: 

s, s. 

Gonlr1-D<'all = +o. 427 ± o. 034 Aprj] rn 
+o.:;:io O.O:ZG 18 

Gou1cl-l\lo8nmn =+0.472 0.021" l\fay 23 
+o. 4G\l o. 070 2R 

Oonlrl-CluuullPr =+0.190 ()_ 0;37 .June 
+0.202 o.o:m 19 

Dt'an-Goodfrllow _ =-0.0l:l o. 02a April 9 
-0.01).~ 0.024 11 

Dcm1-l\f0Bm:u1 _ =+0.10\) 0. 014 HI 
+O.llfl4 0. 0:!4 2:~ 

BnutellP-Goodfellow _ =-0, i:q 11.0:.!H 1!l 
-0.14() o.mm 2:1 

B1111t<'llt<-Chandli'r =-0.147 0.021' 11 
Goodfollow-Chandler =-0. 021 O.O:l'! 1:~ 

-0. 072 ± 0. U2(j 18 

Further comparj8onl'i between 1\lei,;sr;;. Boutelle, 1\loi'ima11, and Chandler were contemvlated, but 
were prl"\"(•ntt-.d h;y duties which called two of tl1e;;e gentlemen away, before further observations 
coulu be obtained. OnP comparison betwPen ::\Ir. Clmudler and myself was r~jected for manifest 
error, on a nigltt wlien the stars were only visible between rapidly ilyiug clouds. 

Assigning to these several determinations their appropriate wejghts, and equating, we aTI'ive 
at the follov.ing Yalues : 

Gonld---Dean 
Gm11'l-l\1osmm1 
Gould-Chandler 
Deau-Goodfcllow _ 
Dean-:MoHmau 
Houte1le-l*oo<lfellow _ 
BoukllP-Chaudkr 
Goo1lfellow- Chamller 

.. 
= +o.3:~3 
= +o.454 
= +0.216 
=-0.029 
= +o. i21 
=-0.l:~l 

= -0.2'~3 
ec=-0.090 
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or reducing· to Air. <+oodfellow as the Rtarn]ard of <:omparison: 

tirnJ<lfl'1 hnY-( ~(1nld 

Goo(lf1·1low-llos11w11 
Go<><lfrllow-1 h·an . . 
(,(H)(]f1•]l(n\·-{_1 1Ja11dlt'T' 

CJ oodfi·1lt)W-1 ~11111 (~Ht• 

. = -t1.:ui4 
. ~. +0.1;,o 
-=+ii.II'.!\\ 
-=-11,lll)I) 

-=+il.J:l:,! 

111 

Jn <'Onside1·ing- tlH'8e qnm1titicH tl1e atkuti011 is at 011c0 attm«t<'<l h,\· tlw mmsual 111ag·11itnde of 
some of them, by tlw cxet•ssiY0 tanli11ess of my own signals a:< eo111pa1'P(l witl1 thoH(' of the otlier 
fl\·(• olrnt•JTCl'S, and b,\· the fact that till• pei·,.;011al diff'Pn'tH'l'S iu m·tliuary tilll(' determiuatioH:< had 
11ot 1wen comparahlc with ll10HI' lwn• 1lerluc1>tl. For PXamplP, altltm1gli m,\· own ol1st>rYat ion,; lt:iYe 
usually bee11 somewhat later than tho,.;t' of the man.\· otherl'i with whom l lian· 11waHnr1·d pe1·l'i0Hal 
equation;; on p~rnt occa;;ious, tlierl' i:- no room for tlw 11ypot1w,.;i:.; that m~- diffen·nce front )lr. :\lo:-;. 
man <'.an haYe reached thP Pllormon:.; Yalne of Ut'arly lmlf a ,;pco11(l for duonogTa11hic o[),;,•ryation8. 
IJl(]eed a vt>ry tl10l'ongh strnly of our obse1Tati011s at YalP1]("ia <'"tahlished tlw fa<>t, that it must 
certain}~- han~ l1eeu lPt:s than 0'.0.i upou thos(' oc('asio11-;~ when olJs<~n-ation,.; \Yere ma(le !Jy lloth of 
us <lnriHg the isanH" night. 

A similar inference i" deducible from a <·ompari,.;oll of tlt(' longitudt>-re:;;nlt,.; thfln,;1·1Yt."s. TlmR 
the time llei11g; 11dermine<l hy m_n;p]f alotH' foi· the first seri<·s of <·xdurnge:<. tlH· re:-nlt:rnt Yahw for 
the longitmle l1Mween Foilhonmwrnm aad Heart's Content is :iw.1;;; for thl• seco11<1 st.·1·i<':-, wlien• 
the c1ock-eorTL"ctiou is tleriYe1l from interpolation het WPell 011P (ll'tt.'rmiuatiou hy m:;-8<·lf alo11e, and 
orw matle 11.' }fr. :;\lmmmu an<l my:-df joi1ttly, tlw ilPtlm·Pd ,·alnt> i,.; ,ili'.-IK7; wliilt• tht" mean of 
tlie other tliree Herics, all which <lepe11d npou timt' detnmi1wd hy ::\lr. J\fosmall aloiw, gin•s 
56•.4115, and one of thPRe three gin's fiG'.481. Since the obscrn•r at :X ewfonndlmal wa,.; th<• same for 
all ftn~ se1·ie::;, it is Yery evident that no dl'eidell 1wrsonal diffpn•nee Pxiskd lit'tweeu "'.\Ir • .'.\lmmian 
and myself: That it eould haY<' :uummkt.l to one-tenth 1iart of thl' vallw deduet'd on tlw :!:~d HHt1 

28th of J\la,r, at CamllJ·idg-e, i,.; total!;; ont of tlt(• <pwstiou. 
So too, .Mr. Chawlh~r's co111piui,.,rnrn, which irnli('ate frir him a ha hit of olisl'rYing· 11earJ;-- a quarter 

of a 8eCOIHl later than l\lr. )<fmHllail, although lllOI'P thm1 I 'Yo-tP11t]1i'i of a i'iPCOJHl P:trli<~l' tlrnll 111y,.;e]f. 
Until he went to Calais he had ohserwd ex1·lnsiYd.Y with tlw sanw sig·mtl-ke;Y whfrh I haYt' 
employed at Oambritlge; aml at Calai" Id,.; kl':;- waH ,;imilarly adj11,.;tt·1l. Alltl <lnring· a Yt·Q· 1·on
siderahle series of obsern1tio118 with a large• transit iustrnmPnt tlnring the last two year,.;, iu whi!"h 
J\.ir. Cliandler took part, l lia<l couyiutt.•d myself that 80 large a 1liffereuee as Olll'-t<'11th of a se(•1md 
between our obseryations wa8 out of thP qnestiou. Yl•t in the ]H'1•sp11t 1·om11ari,.;ons m~- obseryations 
were rec01«lt>d later than hiH hy mm·p tha11 two-IPutl1H of a ,..;(•<·oml. 

The difference bet\\'Pl'll l\Ic8srs. Chandler and Bontl'll1• :,;e(•ms, from Pxamiuatiou of thf• Calais 
records, to han; been, likewise, by no mt·aus so large as the"P sp1;1:ia l obserYations wo!1ld ilulil'ate. 
A se.rirn.; of f>imilar ohserYation,; witl! the l:u·g-e transit inf>trnment of tlw Coa1<t Snrn·~-. m1 four nights 
immediatd.r after tlw dose of the eompariso11s just tlPRf'.rilH•tl, using t.h•lil'atPly adjust<•d ke~·s, to 
which both ()f us were accustomed, gHYe as tlw differenc<> lwt,reeu ::\Ir. Clrnn<ller all(l myself.-

Gould - Chandler = - 0".0:.!1 

instead of +o•.:.!lG as abow1, while the difference between .'.\fr .. Boutelle and m:yRelf, as measured in 
past years, haR rarely attained the limit of O".:.!. 

The comparisous between :Messrs. Dean and .'.\[osman ,.;eem to han' bPen similarl~-, although not 
equaHy affected hy the sanrn cause; aml I han~ tlmR h1•pu led to thP cm1Yi1"1io11 that lmt little. if 
any weig·ht onght to he assigned to tlH•sp dekrmination;; of personal equati.<m, as regardR thPir 
application t-0 the clock-errors from which the longitude must he <lt."tluced. lf furtlter aqrunwnt 
were needed, it would only be necessary to apply to the s1•ries of preliminary rt'HultR a]r(•ad.Y deduc<·d 
in chapter YU and VIII, the values of 1wrsonal di1forencP Iler•• ohtaiued. 'l'hc ac1•01·d:1111·e. no"· 

so satisfactory, would he entirely UPl'troyed; and the probabll• erro1· of the result increa&•1l nwn• 
than tenfold, for each of the two longiturles. 

The-difference here found hetw(\en ~Icssrs. Dean and Goodfellow i.s the ouJy sHtist\u~ton one. 
These gentlemen have lleen accust-0med to obsen-e in connection with 011n auotlu:r for t<'n or tweh't' 
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yt>aTs, and a n'ry 1•xteHsin' Heri1's of mca;:;m·emP11t;:;, l>oth li.v ohsen·atiou;:; specially made for the 
pm·1u1,;e, and h.Y tlw eompal'isou of longitwle-n•>mlts tlPdm•eil from tltPir oll;;f~rntt.iou;; l!d(Jn' and 
aftr•1· 1•xdrn 11ging starinu.s, mid their pt>rsonal diffen•1w1· has n;;nally lwcn found very little, if auy, to 
1,xec1·d tlw limits nf prohable cnor, while it ha::; \'arietl iu 8ig·u a:-; aln•a(l;-· stated . 

• ~ :-;atisfaC'tory n:pla11atiou of the phe110111ena iH, I tl1iuk, to hp found iu the break-circuit kPys 
1>111plo:n·d. of whieli tlte spring:< wPn· so ;;troup; as to ocea1-1io11 n uwrnm·mHlum on t>acil date when I 
obst>rY1·<l, to t1w 1•l"fe<'t, that my oh,.;e1Tatio11s wPn• emlmrrai.;sP11 by tl1P stnrng tension of the ke;p:, 
which Wl'l'<' thrnw mwtl at ~ewfo111111la111l. l\Ja11~· of my obseryatio11s wPrP lost iu 1liis way at the 
f·omnH'lll't'm(·nt of th!· work; awl my first night's t·ompaTisous pron~d fntilP for this rPa8on; inas-
1111H·h as thl' gn~atpr proportion of my signal-tap:-; wPre fonrn1 uot to have lleen recorded at all upou 
the eln·onograph, wltid1 \\W-l iu another huildi11g-, RollH' t1n~uty-tin• r01h; clistant. ::\ly pressurP upou 
thP k1•y ha(l not lwPn f(w1·illlP pu011gh to hn,ak tJw eontat·t. ::\Jr. Boutelle also complailwu of the 
Rtitl'ut>s,., of tltl· obs1·1Ti11µ; kl'~-. aml causl'll a notP to this eff\•l't to be euterell upon the journal of the 
obs1'rYatio11s for JH·1·snn:il et1uatio11. 

l'11dPr tlw,.;e c•rnlrnrrassiuµ; dn·nmstaBceN mily two t•onrses l"eem to he arailalJle. A repetition 
of the 1·fm1parisons using rnon· <lPlicate signal ke:n•, would haYe heeu highly dNiirahle, anll was 
e1U'ne,.;tl;1-· l101wd for; hut apart from othl'r Herions olmtadeR, tlw rn.;sigmneut of the Yarious ohseryers 
to othPr <lntiPs, i-;onw of t.11t•m at Yf'r;\' remotl:' stations, pn•l'lnde1l all possibility of thiR solution of 
thP diffi!·nlt,L "."may, hmn•\'fl', totall,\· discard all co11sid{'rntim1 of thr• personal (•qnatiou (•xcept 
the n1l1w hl'twt•P11 Denn aml OootlfPllow, which lattt>r mas be regardetl a8 so smalI and well estah_ 
lislwd as to n·dnce Hearl,\- to a minimum tlw effect" of the mi:sapprehen,.,ion hy which th(• time deter
minations at Calais for tlw two steps in the long-itmfo wc1·<· made by <lifti:•rent penimrn; or we may 
fix upon approximate ntlueR by co1rnidering the tol<>rabl~· accordant <letermi11atimrn made at other 
timPH, and comparing the tr:111,.,it.-obserYatiom; made hy dift'ereut 1wri;;onR at the same station during 
thP ]>I'PSPlli lo11gitmle 01wrations. 

The lartf'l' ('Olll'Se sepms preferable, and all tlw mm·e allowable, i11as111ndt llH tliose Yalnes whi1•h 

can·ful, imkpendent serutiny has rendered the nrnst prnbahle are all of tl1cm small, yet most of 
tlH'lll distinctly indieatt'd. Arnl J propost' to adopt as 11ot altogether empirical, although obtained 
by mt t'X(TdHt' of jndgmm1t qnik as much aR of computation, values for the p(;r.sonal equation 
<ll•1l11('etl from other Rom·ces than the s1wcial compariRons here cl('HCrihe<l. It so happens that the 
alfwhrail- signs of the numerical Yalues tlms employed ar1• tlw same as hy tlie speeial comparisons, 
altltrn1gli tl1<e rnag11itwfo1o: of tlH•se valnt•s arP YPry m1wh dimi11isl1ed. 

I caHnot but helieYe tliat an explanation j,., here prc:-;ented of tlie yery perplexing phenomenon, 
so oft\'11, and ind•·ed ,.;o generall,\· encountered in the diRcnssion of personal equations, that tlw values 
found from tlJp c:ompari:;on of two observers directly, diffor so widely from tltc results obtained 
wl1cn a third ohseJTPr i1-> employed a:-; an int{,rmediate Rtandnnl. Different indiYiduah; are affected 
lJy a11y nnmmal c:il·cum1'tauc('S attentling their ohsen-ationH, iu degrees differing with their nerYons 
organizatious. 

Thus in the iirc;;ent case, J\Ir. )fosman',; ohRervations ·were probably affected but slightly by the 
stiffnl'ss of tlie kcy-1-;pri11g, wliich apparently affected those of :Messrs. Boutelle and Chandler, and 
m,VH••lf to so ,!.,>Teat an t>xtPnt. 

The following Yahws have been adopted as seeming most truly to represent the personal equa
tion;; between tlw tlifterent ohi-lervers, while engage(l iu tlw regular ol>8crvationi:, of the campaign: 

(Joulcl-Mosnrnn . 
IJ1.,1n-M1.sni:m 

Goodfrllow-llean 
Boufrlle-Goo<lfellow 
JfoutdJ~-Chandfor _ 

=+ O•. 0'2 
=c+0.11 
=+0.02 
=·-0. 14 
=-0.04 

"\Vhile adopting these Yalues I am far from helieYiug that the,v a.re the same for star1;1 in 
uifferent dedinationi", or were for stars of different magnitudes. But they <lo seem t-0 represent, 
witll 1:1ome approximation to the trutl1, the a.Yerage difl'erences between the &weral observers in 
determining time. 
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XL-FINAL HESULTS FOR Lo:~rGITt.-DE. 

1. Foilhommerum rou7 Heart'.s Conte11t.-Tlie longitude dedue;ed from the signals of Octolwr ~5 
depends upon tinw obserYationR at Yalc1H•ia h~· myself. fl]j(l may then•fore he combined witl1 t110l'le 
of the last three nights ou which J\Ir. :::\losman <1Pt\•rrnine<l the timP. by f'nhtracting th(' a(lopted 
personal equatimJ. Gould-11osman = +O'.O:!O. Bnt tht· 1011g·itrnle of < l«toht>r :!S <h•peJl<l'l upon 
tlw trai1sit.olJsernttions of October 28 and :;o, on tlw lattel' of whid1 datp,; tlir(•e of the 11hw ;;t;U'"

were determined b:> :\Ir. J\Iosman. Applying to tht, oh,.;('rTt·•l tiuwi' of tlws1· thn•p star,.; th1< ('OJTPC'· 

tion + 0".0:20, and repeating the so]ntion fol' hn> mdrnowu 11u:intitie,;, v•·E· filial! !i11d tl1e ;1zimnth 
correction A to be changed hy + 0'.011 anll thl' eloek <'01Teetion £:. t by - 11'.00!1. This i11nPaRes 
the interpolated Yalues for t11P Yalencia clod;: cmTPctiou,.: during tht· ppd01] of thP tel1•gmphi(• 
exchaugt•s uy only 0•.001, making the resultant loHgitncll' l«rger h~- this amount. aml tlH! snhtradion 
of 0•.02l) from the re:,mlt refers the whule :-;eries to tlH• olJscrYatio11,; of .:\Irnm1:rn at Yalt•ncia, arnl 
Dean at Newfouudlarnl, as follow:; : 

186G--Octolicr 20 ... - ..... _.. 2 f,J fili, 4;,; 
Octoht•r 2.~. _.... 41\~ 

XoYP111lH"l' 5--~---------
~ovt·111hPr li ... _. _ ..... . 
l'loYt'lll bt•r 9 _.... . . 4f.ll 

The: snm of the squares of the deYiations of the Heveral Yalne,; fro111 tht>ir mean i:-; thn,; :-;lightly 
reduc~;d. A11 equal Wl'ight i'\eeins fairly attributed to fill tlH• tktermi11utio11,;, ex<'l'pting tile tirst, in 
which t11ere i.~ a regular increase in the Yal1tP8 <lPdrn·ecl from tlw sm·<·essin• sets, whielt possibl~· 

indicates H ntrhihility in tlll' l'lock rate. 'rliis, togt>tliel' "·itlt tlie wm1t of 1~xpPriP1u·1· JH'l'Psc;aril.'· 
attemlm1t npoll the first trial, led me to assig:n to it lint half the weiglit giYeu t(• the other four, am1 
we thus attai11 the mean .-ahw of the loug-itndC'-

i. = ~ 51 iifiAH.-1 
whieh, correctc>d for the peri'lonal eqnatio11 i11 clPtPrmi11iug: time and for that of uoriug: ;,;ig·nals. 
Dean-Gould = + o•.o:;, Dean-::\losnmu = + 06 .l l, he('.Olll!'S 

i. = ~ 31 ;J{j,;-,.j. 

2. Heart'.~ Content nnil Cnlni8.-Tlw timC' ohsen-atious from \Yhid1 the lougitnde hetwt'en Heart\; 
Content aud Calais is d1•cluced hy l\Ir. Bo11telle for the se!'oml auc1 third series of exchang-el". and by 
Mr. Clrn1H1ler for tlie first and fonrth. Th(• reimltant Ynhw,.: 011 thP 11th and 16th December require, 
therefore, the subtraction of the coneeticm, BontellP-Clurndler =--0".0!, aftt>T whid1 the sevfi'al 
rlet(Jrminations may be combined, to ohtain the Yalne \Yhich wnnld l1avl' bee11 fotrntl, had all t1w 
Calais ohservatiom• bet'll made h;"" I\Ir. Hontelle almie. 

The result of the exchanges, Decc>mbcr 12, is Yery far from trnstworth,"1-. as a glimc·1• at, the 
computation of the time will sho\Y. Duriug thE' three hourt> which wm·•, requisite for obtaining tlw 
transits of seven stars at Calais, tlw clock loRt. 1".28, alt.hough it luul gained 0°.4 durb1g the eleYen 
hours preceding, and gailwd ag·aiu during the two hours following. Some serion;; llistuThlrnce to 
the clock eYidentI~· occurred about this time. Tlw unfavorable weatlwr 11reve11tc(l l\lr. Boutelle 
from detecting it, in spite of his best ernlf>ayors; hut the fa.ct is not surprising i11 a clock RO old, and 
so ill adapted for tranRportation. It would seem aR thougl1 the fanlt wl're in the com1>ensatio11, hut 
examination has shown the teeth of the seconcls-whecl t<) haY<" heeu i11 bad order, so that :t "jump" 
may have occurred dnTing the course of the observations, witlwut 1let.eetion at tlw time, or recog
nition in the transit.obseTYations tllemselves. At any rate the result obtai11t>cl frnm the f'xcbauges 
of December 12 seemed entitled to small reliance, before its largf' rliscorda11ce from the other Yaluc.s 
was manifest. 

Reducing all tllf' values to Mr. Boutelle, and rc;jccting that of DPePmbcr 12 from tl1e mean, 'w 
thus obtain-

h. m. ,o,:, 

Dt'"t•mhm· 11. _ ........ _. 0 ;-,;, :Ji.H~ 

]lt.~ef'n1lmr 12 ______ ------
])1·.<'elllhtff 14 ......... __ _ 
})P('f'lflll!'l' l(i_ ......... . 

]\JPHIL ....... . tr ,),;, :~; .t<i) 
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which diminished b~-os.14 to correct for the personal equation between Messrs. Boutelle and Good
follow becomes 

h. ·m. s. 

l====O 55 :)7.72 

3. Greenwich and Foilltmnmerurri.-It has been already stated that the astronomer royal cordially 
anceded to m~- 1·equest that l1e woulfl take measm·es for the determination of the longitude between 
Greenwich and our station at Foilhommerum. Tliis request was made with diffidence, since Mr. 
Air,\· liad already determined the longitude of two otlwr J10ints in Valencia with all pos1:dble care, 
Feagh l'ifain, the highest point on the island having been measured chronometrically in 1844, and 
Knightstown telcgn1ii1hically in 1862, so that the cst.aulishmcut of our station at Foilhommerum 
implied the <letermination of an additional arc in order to connect it with Greenwich, whereas we 
had hoped to adopt the old station of the astronomer royal at Knightstown~ six miles to tlJe eastward. 

Tiu~ arrangemPnt.s for the telegraphic interchange of signals with Green wicl1 were made Ly Mr. 
Airy, and the reductions were executed under his direction at th(• Uoyal Obseryafory, our own 
share in the work being limited to the operations at Foilhommcrum. Exchanges were attempted 
on ten nights between the ::>d and 15th November, but were successful only on the 5th, 13th, and 
14th. On the last occasion the weather preeluded us from obtaining any observations for time, so 
that the result depends upon two night exchanges. These pnffed, bowever, very accordant. 

The clock at each terminus was made to record itself u11on the chronograph at the other for 
half an hour, and tlie coustruction of the chronographic and signal-1,,'1.Ying apparatus at Greenwich 
required our clock-signals to be given by closing an open circuit, not by interrupting a closed one, 
and tlie Greemvich signals to be received in a similar wa;r. To meet this need, tbe relay-magnet 
was modified, while reeeiving signals, by transferring the conducting stop of the armature to the 
rear, so that the currents arriving at each second should interrupt the local circuit of the chrono
graph-magnet like our own clock-signals. And in sending our own signals to Greenwich the 
connections of the main and local circuits with the relay-magnet thus moclifiecl were respectively 
reversed, so that an interruption of the local circuit by our own clock produced a closure of the 
main cireuit, which transmitted a current to Greenwich. Thus, no loss of time was entailed in 
recei..-ing signals: lmt in sending them au armature-timio intervened between the actual clock-signal 
and its tra11smis8ion to Greenwich. This was reduced to a minimum b.r strong tension of tlie spring, 
and two series of experiments were made to measure the amount of the delay. 

For this purpose the relay-magnet being retained in the chronograph-circuit in the same manner 
as during t11e tram;missiou of signals to Greenwich, the two terminals of the instrument (which are 
in permanent connection with tlle armature, and its conducting stop, and which, during the sending 
of signals are cmmecterl with the two wires of tlie main line) were also lnought into communication 
with the chronograph-circuit on the two sides of the recording magnet. The effect of this arrange
ment was that when the clock signal, which is of course recorded upon the chronograph, released 
the armature of the relay-magnet by interrupting the galvanic circuit, t11is armature on its arrival 
at the outm sto1) completed a metallic connection by which the chronograph was excluded from the 
circuit. This was re.corded upon the chronograph, like a second interruption, which continued 
until the tension of the spring was overcome by the re-established current. In this manner two 
signals were given in each second, the first by the clock directly, the second by the relay after the 
lapse of the interva.l re(1nired for the armature to reach the outer stop. Then, if the chronograph
magnet be adjusted with all possible delicacy, the length of the record of the total interruption will 
be increased by the full amount of the d(ilay in question. Series of observations were made for the 
investigation of this point, on the 4th and Hth of November, and indicat.e a delay of o•.02 in the 
communication of signals, being equivalent to a retardation of the clock to this amount in the 
currents sent, though not in their record; and implying a diminution both of the lougitude and of 
the transmission time by o•.Ol. 
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The longitude as dednced from the two nigl1ts' exchanges is: 

h. m. 
l.86G-~ovember 5.... 0 41 .33. 305 

1 "866-!:\ ovcm\Jt:r 1 :3. _ . . '33. 280 

The m-t~an being . _ .... 0 41 33. ~9 

s. 
0.115 

0. 110 

--- -- --- I ------ ~ --

~x(}, uf i"ignali", l ~o. of ~iguafa, 
Gref'u\Vieh. i Valencill. 

66 

8D 

I 

210 

70 

115 

The Greenwieh obsen-ations were made h,\ different perso11s mt different uigl1ts, but were all 
reduced to Mr. Dunkin iu the usual manner. 

The line of telegraph passed through Killarne.Y and )fa11ow to Dnb1in, thence to \Vexford, St .. 
Davids, Cardiff, Loudon, and Gr.,enwich. Its total Jeugth must ha Ye been very nearly six hundred 
miles, (nine lmmlred aud sixty-six kilomPters,) exclush-e of the submarine cable bet\Yee11 Ireland 
and 'Vales, which is about one-tentll part a." long. Thf' length of the eahle across tLie straits of 
Valencia is aliont three-quarte.rs of a mile. 

Referring· tlrn longitude of Yalencia to Feagh )fain, as the fundamental point adopted for the 
great European arc of parallel, b~- nwam; of geodetic reduction of the telegraphic stations, .'.\.lr. 
Airy finds for the longitude of this point west of Greenwich-

1. By the great cl1ronometric expedition of 1844, the transit instrument being placed h. Tn. s. 

on the statio11 of the trigonometrical survey ... _ . . . . _ .... _ ... - . - ........ __ . . 0 41 23.23 

2. By the telegraphie communication of 1862, the time instrument being placed at 
Knightstown : 

Grecnwieh t,o Knightstown ..... _ ...... _ ......... ___ .. _ . 
Reduction to Feagh l\faiu .... _ ..... _. ____ .. _. __ . __ ... __ . 

3. By this telegraphic communication in 18GG, thP transit-instrument 
at Foilhommerum: 

Greenwich to Foilhommerum ... _. __ . _ ............... _ .. . 
Reduction to Feagh ]fain .. _ ... _ . _ .... _ . _ . _ . ___ .... _ .. _. 

0 41 9.81 
+10.56 

being plac<>d 

0 41 ~30. 29 
-10.10 

() 41 23.37 

() 41 23.19 
From which he adopts Feagh :M:ain \Yest of Greenwich. __ .... __ . __ . _ . __ . _ .... _ _ _ 0 41 23.29 

The variation of these measures may be accounted for in great degree by the local deyiations 
of the direction of gravity in this hilly region, and their consequent eff<'ct upon the geodetic 
reductions. 

4. Fi1ial iriferences.-The combination of the three longitudes thus determined, gives-
h. m .. '· Greenwich-Foilhommenim __ .. _____ .. ____ .. ---· ___ ... -·-- _____ .. __________ _ 0 41 33.29 

Foilhommerum-Heart's Content ..... _ .• _ ..•...•......... __ .. _ ...... _ .. _ .. _. 2 51 56.54 
Heart's Content-Calais . . . . . . . ... _ .... _ .......... _ ... _ ................... __ 0 55 37.72 

Greenwich-Calais .............. _. ·-· ...... ._ ...... _ ... _ ............... ·-·· 4 \W 7.55 

The Valencia. observations having been made by, or referred to, Mr. Mosman, throughout the 
whole period, his personal equation is eliminated; the equation between Messrs. Goodfellow and 
Dean, always small, may be regarded as trustworthy; and by a happ_y coincidence the personal 
equations of Mr. Boutelle on the west, and of Mr. Mosman on the east, seem to be almost identical; 
so that even a total disregard of _this quantity would have resulted very nearl;r in its perfect elimi
nation, the oceanic arc being diminished, and the land arc increased, eaeh hy about 0-.14. 

The only probable influence of personal equation in the entire longitude measurement, 
comprising as it does three-sixteenths of the entire circumference, lies in the difference between the 
observations of Messrs. Dunkin and Bout~lle. 
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ThP longittule of° Calais, a;; lwretoi'on" telegraphif·all_y tlf'll>rmiued, ill as followo;: 
It. 'ltr. x. 

(~al:i.is-]Jang<>r ____ ---- ____ ---- ____ ---- ____ ---------- ____ ------ ___________ _ () Ii o.:n 
Bangm·-Ca1ubdt1µ-t• ______ .. __ . ______________________ . _ _ _ _ _ _ _ _ __________ _ 0 9 22.99 
Cau1Uri.iµ:t-'-~-t''W Yorl: _. __ ....... __ .. __ . _. ___ . _. _____ . ________ . __ .. _. __ . __ _ 0 11 2B. 06 
Xe,,. York-\Yashi uµ:tnn . _. __ ... __ . _ . __ ..... __ . ________ . ____ . ________ .... __ _ 0 12 l:J. 47 

0 ~9 4.84 

Gr.'e11wieh-~Ya,llingtr>n .. ___________ .. _ .. ___ .... ________ .. _____ ____ ___ ___ 5 8 12. ~19 

The SPatou sbLtion l1eiug 12•.44, all(l tl11• donw of fop Capitol 10".17 ea.st of the Naval Obser
vatory, to tltt' tenter nf' Utt' dome ot' \Yhid1 the pr<>eediug value refer;;, we have their longitudes 
from Ur!•e11wieh-

St>aton f'.latiolL - - - - . - - - . - - . - - - .. - - - - - - - ~ - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - .. - - - - - 5 7 r,9. 9f; 
Capitol. --------· ... ----------------·-----· ----------- :> ~ 2.22 

X U.-YBLOCITY OF TriANS:\IISSIO:X OF SIGXALS. 

\\' e haY!' seP11 in Sedion YII, how an interchange of sig·nals gives the numerical nwasure of 
the time cmrnmtu·<1 i11 their tra11smi:,;_sio11 and registration, upon comparison of the reeords at the 
bYo stations. 

lk1>re:-1enting tlH' eloek-time and its nee<lfnl correction by T imd u t, <leuot:ng the signals from 
Vale11cia aml from XFwfmrndlaml by tltt> snl~jaceut fi.gnreR 1 and 2 TeRpN·tively, and diRtingnishing 
lly an accent those qnm1tities ·which dPpe11d upon th(i Xewfouudland clock, we haye, (since the 
Yalencia sigrnils 1n·ecNlP<1,) 

·~I+ 01'1=('1'1-TiJ-('I."2-T11) + (6tz-D1)-cd'2-6'i). 

Or in words: the sum of the tnmsmi1;sion-timPs for westward and ea;;tward signals, each 
increased by thf" error menrred in the proeps;; of recordiug, is equal to the excess of the l'ecordPd 
interval upon the chronograph at the station whence the first signal was given, increased by the 
excess in tllC' loR8 of time Ly the cloek at that station during the interval. 

In our experiments the interval in question rarely amounted to so much as one hundred and 
sixty set'.onds, and the clock-rates ·were small. The correction due to difference of rates appears 
never to have surpassed the tl10usandth of a ;;econd; and since it is certainly a quantity of the 
second order in comparison 1vith the variation in personal error, we may disregard it, and consider 
the quantity .'X'1 + ,r2 as the excess in the record, upon the eastern chronograph, of the interyal 
between tlH, wt~stwar<l aud eastward signals. Or, otherwise state,d, it is t!Je excess for eastward 
signals, above westward ones, of tlrn difference of time recorded upon the two chronographs. 

Half of this excess would measure the time required for the transmission and record of a signal 
assuming the velocit_y to be the same in each direction, could we assume the personal error in noting 
to be equal for the two observers. This we have, in Section IX, found not to be the case, but 
happily we have trnstworthy values of the absolute amount of this error for each observer. 
Deducting the sum of the two errors from the quai1tity x1 + x2 , we have determinations of the actual 
time cornmmecl in one westward and one eastward transmission ; or, if we as;;urne the velocity in 
each direction to be the same, we have the measure of twice the time required from the transmission 
of a signal througl1 the length of the telegraphic cable. 

The trausmission-time as determined for the dates of the several longitude determinations, has 
been deduced in Section VII, su~ject to a correction for the mean personal error in noting signals, 
which correction we have in Section IX, found to be 0•.303. Applying this to the results obtained 
we !Jave the following values for the mean time of transmission of signals upon the five nights 
when the longitude was determined. 

1866-0ctober 25. __ -- ... __ ---- ______ . ____ . 

28 ... --- -- ---- -- - . -- . -- - ----
November '>-- --••••• --- • ___ •• __ • _ •• ·-

fL--- • · ·----- ---· ·--· ·---·· 
9 ... - •. ·-·--· -- . --· -··· --·-

O•. 314, cable of 1865, with earth and condenser. 
:343, cable of 1865, w:ith earth and eondenser. 
280, both cables, no earth. 
248, both cables, no earth. 

(). 240, both eo,bles, no earth. 
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The battery strength ou these uiglltH was as follows: 

Octohcr 2;:, ___ - ___________ - - _ _ _ _ _ _ _ _ _ 10 <'"118 at \-all'nf'ia: lll at l\ewfoundl:rnd. 

21' ___ .. _ ........... _. _ - ..• - . 111 C<'ll" at Valencia: 10 at Kewfouu<iland. 
Nnvemlier iJ -••••••••••••• - • - • - • - - - _.. :J <:db at Yalt·11da; ;J at ""l"\Yfm111dla11d. 

(j ___ .. __ . ___ . ___ - - _ - . _ _ _ _ :1 e .. lL> at Y ah·rn:ia; 10 al ::\<'\Yfournllaud. 
\I_ .•• - •.• - . - • - ... - .. - ... - - . 4 c..Jb at Yaleuda; liJ at l'\t'\Yfoundlarnl. .. 
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It waio; m:y intention that the battery emplo~-ed at X ewfoumllarnl Hhonltl in {'Tery case be of 
equal strength with that used at Yalencia; hut through misapprdieu;-;ion on thP part of the olJserver 
at Heart's Content thi;,; ·wm; l1ot thP case on either of the last two of tile tin· uigl1ti-; of our longitude 
exchanges. Yet from the I"('snlts ju:,i.t gin'll the iufprences seem unfavorable tllat the vt,1ocity ()f 
trarnm1 i1':sim1 is gTeater w11e11 the l'ircnit is dired, arnl cousist8 of a. good metallic c-ornlul'tor exclu
sively, than when the sig-ual8 arc gfren by ilHluetiun, all(l that au i11ereasc of iut('nsit,r in the 
elecb:omotiYe force is attended by m1 inen•at<1· iu the n·loeity of 1iropagation of tlte signal. 

From the beginni11g it was 1iart of my desip1 to arrangt• and make a :--;erit's of expPriments for 
obtaining gc11eral amrwcr. a8 far as might he fJOssihle, to :-mndry iafrresting· theoretical questions, 
to which preYions irwestigation8 ha<l afforded no sati::;i'adot')- n·plies. Amoug these wen~: 

1. T11t• clwracter of the agenc:;· which gh-es the tdcp;raphic :o;ip;nal, upon the <:losiug or inter
ruption of the galYanie cirr~ait, aml the route 11~· whid1 its tra11snli,.;sio11 is effectNl. 

2. The intlueuce exerted upon tlic eornluctor by nsinp; the ('artli a;,; part of the circuit, or by 
putting the eomvktc cfrcuit in electrkal eounnunicatiou v>ith tlw earth. 

3. Tllf• ex:te11t to whil'h the Yelocity of Jlropagation of the sig:11als i» deplmdcnt upon the inten
sity of thl' electromotin• force upon the r0sistm1ce of the ('Olldn<'tor. 

4. The equality, or difference, iu i'ipeed of the sii!·nals from tlw positin' and from thP 1wgative 
electrode, -whcl1 the other is cmmectc·d with the earth; as ahlo the relatiYe velocity of signals gfren 
by completing and Ly intennpti11g tlie circuit. 

Of course it was not to be expected that satisfactory information coul<l be ol>tained or crucial 
experiments deYised regarding all these points; but these wcr<' the ~nilling ideas in proYiding for 
the additional experiments which were carried out, "-ith the friell(lly aid of the gentlemen of the 
telegrapltic staff, ou tlw J st, 10th, and 16th N on•mber. 

The length of the cable of 186,) is 1,896 . .'J nautical, or 2,18G statute mile!': and tliat of the cable 
of 1860 is l,8:Jl.fl nautical, or 211.34 statute miles. Expressed i11 nwtric units, the cable of 18G3 is 
3,518 kilometers, and that of 186G, 3,435 kilometers long. 

In each cabh-- the conductor i8 formt>d by six copper wires hdsted aro11T1d a seYentl1 central one. 
It has a diameter of 0.147 iuch, or 3.7 millimeters, and weighs three hundred pounds to the nautical 
mile, or 73.476 grams to the meter. The copper was guaranteed by the 1nanuf'act.nrers to have a 
chemical 1mrity of eighty-five per cent., and its specific conducting power (that of imre copper being 
100) was found by test to be 93.l for the cable of 1865, and 94.6 for that of lSliG. Its speciftc gravity, 
as determined by :Mr. Willoughby Smith, was 8.90. 

The electrical tests of the cables, after they were laid and in complete working order, had been 
made by Mr. Latimer Clark a short time previous, and gave the following values, expressed in terms 
of the standard unit• adopted hy the British A8sociation for the Aa,~ancement of S0ie11ce, a11d 

"Th1s excellent system of mNiRures is deriYed from the absolute cle.ctro-<lynamic uuits of \Ye bet", br multiplying 
them l)y such powers of ten as shall refer them tu a co1!Ye11ieut ~c:ale. 

The nnit of fore<', f. is t.hat force whicli, acting duriug one lll<'aJl se<'ond u11011 a mass weighing one gram, wnultl 
impress upon it a velocity of on~. meter iu one second. It differs from the rnPfrr-1-,•Tam, whieh is the force requisite fo1· 
lifting a gram through a meter iu a securnl, aml is=ll.8LJ,'3lii-lf. 

The unit of current, c, is that ('11rre11t which, ading through oue met~r at mu' rnefrr <listauee, exerts the fo1·e,. f 
U})Qll a similar current. It deconq10.s~s a.hout niuety-t,vo iuilligrarns of ·"yater in ea\'.h cell in a see.on.d, consunliug ul>nnt 
one-third of a gram of zinc. 

The unit of TE'Sistance, r, is the registanc1; of the conductor whid1 trnnsmits tl1<' cnrrPnt c in one ~•'Co11d. 
The unit of el<>ctromotive force, c, is the tension which maintains tlw <"UJTt'llt c with the rcsio,;ta.nct' r. 
The uuit of quantity, q, iR that amount of p,Jt\ct.rieity which Hows in t.hP currt~nt c !lnrlng one fiN'.olHL 

Thff!e me.asnres, "absolute," iu so far"" t1wy dt'JWnd only 1111011 tlw gram, the meter, awl the ~n:oud, <1n' refrrred t<> 
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which promise to become generally accepted as a peculiarly convenient system of electrical 
measurement. 

The cable of 1865 gaye* a resistance of 4.01 olnns to the knot; the "insulation," or resistance 
of the coating, being 2,945 megohms to the knot, and the electrostatic capacity 0.3535 farad to the 
knot, or about one farad to each three and one-quarter statute miles. 

The cable of 186() showed for each knot a resistance of 3.89 ohms, and an insulation of 2,437 
megohms, the electrostatic capacity being essentially the same as in the other. ' 

Thus we have in the cable of 1865, as the total resistance to conduction, about 7,650 ohms; as 
the total resistance of the insulator 1,505,000 ohms; as the total electrostatic capacity about 670.1 
farads. In the cable of 1866 the total resistance iR about 7,270 ohms; the total insulation 1,316,000 
ohms; the total electrostatic capacity 654.5 farads. 

The battery emplo:_red b;r tbe telegraph company was oo~a of what are known as Minotti's 
cells, these being a modified form of Daniell's, in which the zinc rests upon a column of wet saw
dust, at the bottom of which is a layer of :,mlphate of copper, and a copper disk heing at the base 
of all. .l\Iy friend, l\Ir. JH. G. Farmer, to whom I applied for information, found by experiment the 
electro~n10th'e force of one of these cells to vary from 0.75 to 0.9u, avmaging 0.84 volt; while the 
average of four Daniell's cells of ordinary construction gave 0.923 volt. Hence he estimated that 
after the full strength of the current is den•loped, one cell should give on one cable, with earth 
connection, ahout one hundred and terr farads in a second. 

The experiments made for measuring the velocity of signals it will be well first to describe in 
their regular order. 

On the night of November 1 the first essays were made, after the use of an electromagnet had 
proYed hopeless, but owing to numerous difficulties incident to a first trial only a few signals were 
exchanged. These were matle b,Y employing a battery of twenty cells at -Valencia, having its posi
tive electrode to the cable of 18(iG, while the two cables were connected at Newfoundland without 
battery, and the signals thence were given by alternately breaking and closing the circuit. In the 
first set no communication was made with earth, eighteen signals from Valencia and seven from 
Newfoundland being recorded at both stations. In the second the zincode of the battery was con
nected witli the ground as well as with the cable, and of the signals thus given thirteen from 
Valencia and three only from Newfoundland were thus recorded. 

On November 10 tlrn first two series of experiments were successfully made, as previously 
arranged in the programme, excepting that during the second series the Newfoundland battery 
remained without ehange, Valencia using four cells and Newfoundland twenty. On November 16 
the last two series were carried out with four cells at each station. 

On the 16th an independent series of experiments was also instituted by causing the cables to 
be connected without battery at Newfoundland, while signals were given and obi;-erved at Valencia, 
with resistances of various amo11nts iutroduced iu the circuit, and with _variations in the battery 
power. 

convenient scales in the British Association system, the measures adopted being named in honor of eminent discoverers 
in electrical science, in accord:mce with a suggestion of Mr. Clark. 

The mea<inre of electromotive force is 10' f, or one hundred thousand timeM the absolute unit. This has about 0.927 
the t.ension of a Daniell's cell, and iR called a rolt. 

The measure of resistance is 107 r, or ten million times the absolute unit. This is about 1.0456 times the Liemen's 
unit, and is called an ohm. 

The measure of quantity iR 10-• q, or the hundred-millionth part of the absolute unit. This is called a farad. 
Consequently, with a tension of one volt, and a resistance of one million ohms, the quantity of electricity would be 

one fiaad in each second. 
Moreo"\""cr, since the volt-fara£1 is 10-3 fq, we have 1,000 volt-farad~= the absolute unit of work, or 9,808 volt-farads 

per second =the meter-gi·am. · 
One million of ohms is conveniently designated as a megohm, and one million of farads as a megafarad. 
•In the manufactory tlie reRistanees found in each knot, at a temperature of 75° Fahrenheit, were 4.27 and 4.00 

ohms for the two cables respccti vely, and the respectiv" insulating capacity of the coverings 349,000,000 and 342,000,000 
of ohms to the k1.wt. These data show an increase of conducting power lly six per cent_ for the cable of 1866, and eight 
per cent. for that of 1866, while the insulation had been increased in the ratios of 8.44 and 7 .13. Hence we may roughly 
infer the aYerage temperature of the cables to be not far from 5° Centigrade in their ocean bed. 
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The first question to be irrrnstigated is whether the positfre and negative signals were trans
mittecl with the same velocit~-. For deciding this no knowledge of the actual time of transmission 
is requisite, but a simple comparison of the records of the same signals at the two stations will 
afford an answer. This comparison gin~s m; the inten·al T-T', or the difference of the time indi
cated at the same moment by the two clocks, diminishPd b,Y tl1e time of transmission, in the case 
of signals given from Valencia, and increased by this amount for signali; from ~ ewfonrnllaml. This 
inten·al is a measure of the longitude, uncorrected for clock errors or for transmission time; but 
for our present, purpose its absolute magnitude is unimportant, since our in(111ir.r is answered by 
comparing_ the results deduced from positive and from negath·e signals with each other. Any 
excess in the time consumed in the Jlassage of either clast\ of signals should mauifost itself by a 
su1)erior value in the measures of the temporary clock-difforence deriYed from that class, when the 
signals are sent westwardly. For eastward signals the reverse holds_ 

It had been intended, as will be seen b,y the original programme, to measure the velocity of 
signals while the batterie,.; at both t_>nds were included in the circuit, as well as when only one was 
employed; but since the construction of the signal-kPys rendered this arrangement difficult, and 
incom·enient in many respects, the plan was not carried out. In all cases the batteQ· at the receiv
ing-station was cut off from the circuit. Consequently all our experimeuts may, as far as regards 
the point now in question, be arranged in four classes, according to the character of the ground 
connection. 'Vhen, as in the last three of these classes, both cables were included in the circuit, 
those siguals are called positive which put the copper of the Yalencia batterJ· to tbe cable of 18G5, 
or the copper of the Newfoundland battery to the cable of 186G. 

A.-Cable of 1865 only, using condct18et'B. 

No_ i 
mean interval. 

Ii I Negative : / Exces!:l. for !' 
No. : ' No. cells. r ! I mean interve.1. I positive signa.Is. j 

-----1 ! 

h. "'· •• ' k . .. _ •• •. i 

Positive 

VALENCIA SIGN'ALS. 

October 25. longitude .... _. __ . 30 2 52 9.041 r 28 2 52 9. 041 10 o_ ooo I 
28,longitude ........ 29 \ 

NF.WJ'OUNDLAND SIGNALS. 

October25, longitude ........ 30 

28, longitude . ...... - • / 28 

lO. 107 30 10. l!lO 

IO. 277 29 

11. 110 27 

JO. 293 

ll. 096 : 

B.-Both mbl~, middle of battery to gi·mmd. 

10 -0. 013 

10 

10 

-0.016 

+o. 014 

I Positive i 
No. I , No, i mean interva1. 1 

Negative : No. cells. ) Excess for i 
meau interval. j ; positive signals. I 

VAL"ENCl.A. SIGN.A.LS. 

November 10, 1. L ....... _I 

10, II. L.·--·---1 
16, IV. 1-.-------1 

NE\YFOUNDL.AND SIGNALS, I 
November 161 III. L ... ····-·i 

I 

, I , _____ 1 ___ 1 ___ _ 

I h. m •• I 
8 I 25220.862 I 
8 I 20.8o7 

1

. 

s I 21.179 10 

8 I 22.234 ) s ) 

k. m. s. 
2 52 20. 844 

!ID. 864 

21. 163 

22. 262 

I ' . I 

' 
I 

.. 
+0.018 

+o. Cl'.23 

+0.016 

4 ! i 0.028 

C.-Botk eaNeB, zincodc (neg-pole) to ground. 

I ' I I Positive I Negative f [ Excess for 
No. No. No. celle. . 

mee.n interve.l. I mean interval. I ! positive .signals.. ) 
I ---. 

'VALENCIA SIGNALS. lt.m. .. i 
'""'· .. . . 

November 1, I. 2--- ---·--- 9 2 52 14.119 9 I 2 52 14.124 ;;io -0.005 

10, I. 2----·· ---· 9 l!O. 692 10 I l!O. 869 4 -().177 I 
10, II. IL .. --··--· 7 20. 693 !) 

I 
2().850 

I 
4 

I 
-0.057 

I I 
NEWTOUNDLAND S.IGNALS. 

I I November 16, ID. 2 ••••. -- . 9 22. 290 10 I 22.315 4 +0. O'J5 
I 
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D.-~Vo g~ound connection u•hatc1•er. 

! Nu. 

I . i 
Positive i No. I Negative : No. cells.: Ex.ceslil for 

mean ;nterval. ! I m-ean juterval. , positive :Signals. I 

YAL-J::NCIA :llG.'JAl.S. 
h. 1.n. s. k.m. •. s. 

i 
November ], I. 3 ....... 9 2 52 14.112 2 52 14-.122 20 -0. 010 

I 
5, longitude .. - - . : 29 17. 294 29 17. 294 3 I 0.000 
6, longitu.de _____ , 18 17. 203 16 17. 2l4 -0.011 
9, longitude ---- 30 20. 202 28 20. ~DO -0. 00'2 

IO, 1. 3 ......... : 10 20. 748 I 10 20. 790 4 -0.042 
I 1rn, II. 3 ... -·· .. ·' 9 20. 7;32 10 20. 821 4 -0.059 

l 
16, IV. 3 .•.•.. 9 21.157 10 2l.161 -0.004 

~E,YFOUNDLAND 81GNALS. 

I NovtnnL~r 5, lu11gitudu ..• 30 18. 465 28 18. 482 -0.017 

I 
6, lougitttde. _ ... 20 18. 302 20 18. 3l2 10 -0.010 
9, longitud~- .... ' 30 21. 369 30 21.365 10 +0.004 

10, II. 1. ........ 10 21. 902 10 21.915 20 +o. 013 
10. II. 

2. ________ 
10 21. 926 10 21. 939 20 +0.013 

10, II. 3 ......... 10 21. 922 10 21. 918 20 -0.004 

I 16, III. 3 ......... IO 22. 285 JO 21.277 4 -0.008 

I lfi, IV. 3 ...... 9 2'2. 287 10 21. 265 4 -0.021 
L___ ____ . 

Our mean Yalucs have here been recorded to thousandths of a second, a degree of precision which 
is of course only nominal, since tlw accuracy attainable by the mode of obserYatiou employed would 
scarcely warrant any reliance upon the second decimal for the mean of a number of observations 
m1rn!J largn than teu. Yet if this he borne in mind no misapprehension can result from the employ
ment of three decinmlR, while on the otl1e1' hand this affonh; a reci1uocal control in the figures. 

It is manifest that, if we disregard the signals gfren from Valencia while the zincode was con
nected with the gTound on the 10th November, all the differences are of an order of magnitude 
wliichjustities the assumption, already probable from theoretical considerations, that the positive and 
negative signals travel '\\ith equal velocity under the same circumstances. This assumption I will 
therefore make, postponing any n•marks concerning the discordances manifested on November 10. 

The speed of the two kind8 of signals being thu8 taken as the same, under simi1ar circumstances, 
the time required for their transmission is easily deduced, being one-half the difference between the 
measures of longitudes from the records at the respective stations. The weak point in our deter
mination is, of course, the absence of any automatic record of signals received; but the considera
tions already presented iu the chapter on the personal error in noting signals, afford ground for 
confidence that the uncertainty here introduced is com1Jaratively small, and that the aggregate 
personal error of the two ob1;enTers is very close to 0•.606. This ·value is adopted in the present 
investigation, and all the measurements hereinafter recorded, with which this personal error is 
merged, have been corrected by deducting this quantity. 

Then for a circuit formed by both cables, without earth connection, we have the following 
determinations of the sum of the times of transmission for eastward and westward signals derived 
from the last three series of longitude determinations, and from the second a.nd fourth series of 
special experiments. 

B.-.Middle of battery to groimd. 

1

1 Positi\"'e signals. Negative signals. I Mean. \ Number of cells. I 
1866. I I I 

i--------'_"°: I ., ,., [ •• I ., : • -1 •M Iv~., •-• 1 

ll .... _._,. i : I ~: I : ~:: ~::: I • ., I 

j i--o:4ti9! --o. 445 --o:427i ' 
IV. !, N<>\·ember 16 ........................... : 5 0.524 ............ / 4 [ 

\·--··--·\~~1-~1--~1~~1---· .. ··1·---·--
. ; ............ ! 9 1 0.54l ............ : . 

----
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1866. 

IL 2, Novt>mber IO. 

IV. 2, NovP.mber 16. 

18&6. 

I~<mgitude.~ November .5 .•••• 

C.-Zine to ground. 

PorJitiv<: ,;ignul:'. Xvguthrt' 1>ignal;>. Nnmbe1' of cdh:, 

No_ z 1+x:.i Kn. "• "' x~--cr 4 , Yaleue.' Xt wf'rt 

s. s. s. 
0. 55.1 4 O_;Yl:? o. 5:28 

. 719 0. 468 0, 5fr~ ·---------·--:---------
0.624 9 

10 
__ _j 

0. 4E'.l 

o . .s:;n 
0. 4f!G 

o. 5l8 

D.-Xo gi·oun<l emrnef'lioll. 

Nega.tivt:i o:ignallol. 1\,lean. 

No. X1 ·:-:I:,t Nn. Xi·--I:.1 
_, ________ 

s. .. .. 
lO (I. 562 10 0. 617 U. 5~1U 

10 . 532 10 . 576 . ;>.)5 

!) . 570 9 . 612 . :)Hl 

0. 553 0. 57~1 

20 

!. 

~umb!?r of l'ell::. 

:; 

Longitucle, Nove.rub(Jr 6 ... --~ 10 0. 513 ! D ' 0. 518 0. 51.j 

I 8 .494 ! 7 .458 .47G ................ .. 

10 

:------!----' i 18 ' 0. 504 : 16 \ 0. 488 o. 4% : 

Longitude 1 November 9 ..... : 10 0. 4fi4 10 ' 0. 446 0. 45.:J 

10 

10 

• 472 

. 500 

10 

10 

.508 . 490 

• 494 
' ·--------.--1--------; 

i 30 O. 479 ' 30 i 0. 4tH 0. 4~V ' 
I I 

5 0. 572 i 5 0. 4t';:! 0. 5~~ 

10 

; 3 .577 : 4 ( .;)(l(i 0.53G : ...•.... '-·-·-····· 
------,--f--------

II. 3, N oveu: ber 1 0 

8 0. 574 i ll 0. 49l : 0. 53l 

IV. 3, November rn ......... · 0. 554 5 0. 540 0. 54; 

, __ _:___ __ · 4tl4 :-~j __ o. 458 __ u. 4-7fl ........ ___ . 

0.524 JO 0. 499 0.511 

L--··-------- --- ----
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And for a Ringle cable, (that of 186J,) which went to earth at one eud, whilt- at tlu• otlwr the 
electrical e•p1i1ibrium was disturhell oul_y hy rncaus of a condent'ler thr1mgli \rhid1 the battery acted 
inductively, so that no real charge entered or left the cable at the signal-station, we lmve, from ten 
cells at each station: 

A.-Ind11ced c111'l'ent. 

Positiv-e signalt3, Nt>gative signall:.'I. 

1866. 1-------- ... ---·-------------

No. ) :rI-i-x2 

Mean. 
No. 

I 

1--1~0 -.\1.-~o •.. =-B 1,--e-i, o'·. N~. o'·. •"3 
October25.................. ~ "" -

! 10 l .617 1
1 

JO ·. .675 0.646 
l 10 : . 594 1 10 . iJ77 (). 584 i 

_ - \3()1
--0. 6W !-28",--o. 635 1--07z7J 

October 28 .............. - - .. 1 9 O. 794 9 
1 

O. 707 o. 751) ' 

I l~ i ::~ I 1~ I ::: :::: : 
1-~J o. 705 I 28- 1 o_ ffi1 1--ll. 1)86 

1 

16 
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Let ns now eonsider the experiments made wit110nt any eart11 corrnect.ion 1vhatever: :First, 
thm;p of N1wP11ilwl' ;) anrl lG, 011 which occasions the batter~· power at the two stations was the 
same. Ea\'11 ,;tation .-;Pllt si,::·ualt' with a battery of three .Minotti's cdls 011 the 5th aml four 011 the 
l()th, re<'ei ,·ing them with its lmttE"r,r <liseouuected. Tlie circnmstauC'eN at the two stations were 
as near!~· idP11tien1 as possible, and tlw mean interval consumed in the transmission of tht> siguah; 
app(·ar.'\ to han• !wen 08 .29 Oil the former and 0 8 .20 OU thl' latter ocem;ion. 

\Vith n hatt<'ry of three Minot.ti's cdls, each possessing a tensiou of 0.8! of a Yolt, and ineapa
lllc of g1~1teratiug more than 110 farads to the second, when circuit was made through earth and 
one cable ouly, the maximum permanent cnrrcut wonld not. exceed lu8 farads in tlie joined cables, 
and to deYelop nin<'-tenthR of this current, more than oiw ancl a quarter seconds would be 1wedctl. 
vYith three Danit>ll',.; cells, the maximum current would not exceed 185 farads. Assnrndl;r we cannot 
8Uppose that iu tlH· lap8P of t11ree-tenths of a second, whPn not more tha11,oue-sPYenth of this cur
rent had been deYelopl'd at t ht' fartlwr station, this battery conl<l han~ charged the two joined 
cables, each of which possessed an electrostatic capacity of more than 650 farads. Hence the 
impu1i>e upou which the transmission of tlw signal de1w111ls must lrnYe lleen propagated along the 
conductor hy some other means than by charging its successiye parts dectric~nny, i. e., fully and in 
the onlinar,v sens€ of this expressiou. The thirty farads, more or less, whid1 eoultl h:cne been gen
erated before the signal arrinid at the distant extremity of the cable,,, would }raye been consumed 
in charging th•· first six or l"PYe11 lmncht>dths of the conductor. 

Dnriug my Rtay at Yalencia, messages were effectively and distinctly tranRmittcd in each 
direction hy tlw use of a11 electromotor formed by a small pen:nssion-cap containing moistened 
E:and, upon which rested a particle of zinc. The currPnt here e\Tolyed could scarcel~T have amounted 
to morn than six or seYen farads, so that nearl,\- two minutes would have been requisite for cliarging 
one cnhl<~. Yet the transitio11-ti111e was certainl,y small, although it wa:-; uot definitely measured. 

The experiments without earth-cmrnection ou :Xo,·ember ii and 9, differed from those of the 
5th and Uth or1l:y in that the N ewfoundlaud battery consisted of ten cells instead of the same number 
aH was emplo_vt•d at Valencia. The mean times of trausmissiou were respectiyely 0'.25 arnl 0".24, 
indicating an incrc~a8(1 of speed with the increase of electromotiY€ power. And so faT as th€ expe1·
iments on these four days am concerned, we might infer that on the complete metallic circuit 
formrnl b.r the two cables the time required for transmitting t11e ;.;iguals through about 3,4i5 kilo
meters, or 2,rno statute miles, was not far from o•.29 for a battery of three cells, 0".26 for one of 
four celll'I, and 0•.215 for one of ten cells. 

011 the other ltaud, the transmission-time for signals sent by a current reduced on a, siIJgle 
cable, lly means of a "condenser" witl1 a battery of ten cells, was on the average 0•.31 on the 25th 
and o·.:~4 on tlie 28th October, thP mean interval for these two days being 0".328. Each of thecon
tlensers used possessed an electrostati<· capacity of auout tweuty f:uads; so tl1a.t with a tension often 
cells, or 8.4 volts, tlwir capacity would be not far from 168 farads, or equal to that of about 590 
miles (fM.'i kilometers) of cable; or, in other words, a little more than one-quarter of the capacity 
of 011(' whole caule. 

The Y:tlne of those experiments in which the batteries were connected with the earth is seri
ously impaired b;v the series of mistakes made at Newfoundland on the 10th Novemller. On that 
day twenty 1~t'lls weTe used iustead of four, aml the pre&',rilied connection of the battery with the 
ground was forgotten, so that both the electromotive and the electrostatic Telations became t-Oo 
complicated for any sate inforenceB as to the results. But apaTt from these, some other grave error 
appears to have been committed, by which we arc apJ>arently led to the singular result that the 
average time consumed in the transmission of signals was 0°.31 for the positive and only 0•.24 for 
the negative signals, although the only difterence between these classes consisted in an interchange 
of electrodes relatively to the two cables, and although the transmission-time for the two cables is 
shown by all our other experiments to have been practically equal. The only reason which I can 
discover for any difference between these two kinds of signals soom·s inadequate to explain the 
phenomenon, yet it ought not to be overlooked. lt is t.his: 

Tbe construction of the signal-keys was such, that in the only manner in which it was safe to 
use them for these experiments, the battery circuits remained connected with the cables at the 
receiving station. The cables were connected with each other without the battery, and the battery 
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was short-circuited indc1w11dcntly of them; still a nwtallic connection 1li1l t>xist het"·een the tele
graphic circuit which was formed h~- tlH• two cahle.~ tog·ethcr "-ith their transatlantic lmttt'TY mi 
th<' one harnl, arnl the rempor<H"il:o-· disused (though clmwd) loeal <'ircuit on tlie otlwr. Ho Im;g. as 
there is 110 eaxth emmeetion iu thiR 111cal !'ircnit, its eftl>et ma:"\- fah-l~· lie left out. of all eousideration: 
but so sornJ as any sucl1 co1111ection is introduced tlw case is ehauged. 

In the experiments of Xm·ember 10, the zinc of the fonr-t·Pll battexy at Yah>ncia waf\ prm·ided 
with au earth connection, while the twenty-cell hatt.cry at X Pwfonu di aud wa!' imml at Pel. A ml since tl1e 
galvanom(>ter at each terminm; was 8ituated upon that cable to which tl1(• plati11odt' wm• applied for 
those signals which we term riositivP., some difference must lrn ve exi8tml in t!w aetion of tlw two 
classes of signals from Xew·foundland upon thP Valencia g-alYanorrwter; for tlw Xt'-wfrmn<lland 
signals would t"xert a tension 011 the cable of 186() wl1ich, m1 -reaching Ya1t'1l!'ia, might ~wt for :111 

instant inductively upon tlw local circuit, before the dynamic equilibrium of tllt' maiu drc•nit ;.;Jumld 
be establishP.d by means of thP opposit<• tension upon the otht'r ca hie and the Rignal tlrns t'X11ihit4.'d 
upon the Valencia galnrnometer. Ob,·iously, wht•n the g-rourHl connection was madP witl1 tl1t> zinc 
of the Valencia hatter;\-, this diHturhi11g aetion would bp, the greakst for tbos!' signals of w!Jich 
the tension would thus be for a moment partially neutralized, namel,Y, for the iwsith-t~ 8ignals. 

CABU" OF UC6 /1 
VAL£>1_(~---iGtr' -----~-::--::-:---~~~--~~~~~~-~-__ /: <""' l NEWF_ &"' CABlE OF 1865. "'" T 

No other explanation than this has suggm;ted itself, and though~ a" alr'<'all;\· statl~tl, t hi::; smucel;\
appears adequate, it would yet derive some color from the al1t-1e.uct· of an,Y analogous <liffereuceR for 
the two classes of signals in the first experiment of the t-1a111e day, in which tlw gnmml t·o1111e<'tion 
was made to the middle of each uattery. On the other hand, a similar though iuferior diftl>n•nct~ 

does exhibit itself in the third experiment, when• no earth eoutact wa,._ made, all(l it iH safer to 
ass11me Ronw additional and yet. uudiscoYered mistalrn in tlw arr:111gpme11i ol' tl1e co111w.ction;; a.t. 
Newfoundland, and therefore to di::;card the obRerYations of Ntn-ember 10 a1to~:-etlwr, th au to attempt 
to draw· any inferences from them. These would contradict tlte experiments upm1 other da;ys, when 
the corrnectious were managed somewhat more effective1y, although not without mistake8 ill the 
Newfoundland batteries on both the 6th and 9th N°'·ember. 
• On Noyember 16 all the arrangements seem to ha,·e been correctly made, each batter~~ con

sisting of four cells, arnl t1w e:nth conneetions at, both stat.ions hei11g made with the zincodt'S iu tile 
second experiment and with the middle of the batteries iu the third. 

ln the former case, all the positiYe signals found earth at the other extremity of their respective 
cables without affecting the other cable at all, and therefore without uumifesting· thc~mseh-e8 upon 
the galYanometer at the distant station, whil1~ negative signals, which differed from the positive 
ones only by an interchange of the cables ust'tl for the respeetiYe eh't~trodes, \Yere 01' coUl'8e receiYe<l 
and recorded. Thus we hitve on this occasion only the" negatfre '' signals, L c., those iu which tl!e 
platinorles went to the cable of 1866, at Valencia, and to that of 1865, at Newfoundland. 

In the latter case the effect of the arrangement would be to substitufo two circuits, each con
sisting of one cable with two cells at each extremity, and earth connections for the one circuit 
formed by a cable with four cells at the signal-gfring station and earth corrnection;.;, wen• it not 
that a very small portion of ea.ch of the two first-named circuits is common to tlw two, beiug formed 
hy the piece of metal which unites the short circuit of' the local hatt,1~rs with thP t·.ounectetl or 
"looped" cal>les. This will be readily seen from the diagram, which represents a positi ye signal 

CABLE OF 18G6 

/--,_ NEWF. 

-----<~~~~~~~~~~~~~____l__/~<:_/}~ 
CABL£ OF 1865. 

from Valencia. Both sets of signals from Valencia were received at Newfoundland, but, contrary 
to my expectations only two of the ten positive signals from Newfoundland were perceptible upon 
the Valencia galva~ometer, and these were but weakly indicated, the needle being much agitated. 
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The results of the r<'('orckcl signals give o•.26 as the transmission time through one cable with 
earth rPturu wlic~n tlw ground con11eetion was macle with thP zinc, and OS.27 when it was made with 
tlw middle of tlie lmtter:r, the former COITPspomli11g to the use of fonr cells at one station ouly, and 
t.ltP latter to t\YO (~ells at Pach. 

Passiul--!· next to the con:-ideratiou of the yelocit;y of signals given by closing and interrupting 
the circuit, which for eouvenience we will term "make-circuit'' and "break-circuit'' signals, we. have 
some data for tlle inn~Rtigation from the first and third Retfr,~ of expel'imeuts. For tlie first series 
tlw battery was at Yalencia, and the Rigna1s from :N"ewfoundlancl were necessarily gi,·en by making 
nn!l breaking the circuit of the battery at the other f.ltatiou, or, in the language of telei.,•Taphers, 
se1Hling sig11als against the current. For the third 8eries the reYerse was the cm;e, and the Valencia 
siguals were sPnt hy nwans of the cmTent from Newfou mlla 11d. In hotb instm1ces the signals from 
the battery station wen• gi>en in tht> usual way by the alternation of op11osite currents. That such 
au arrangement \Yas ill adaptt•cl for any important electrical iuvestig:ation is ma11ift!'st; but the few 
experimPnts made were of course entirt>ly iml)()rdinate to the object of the ex1wdition, and, as wilJ 
lie SN'n from the programmP, were Yery crmlely indicated in adnmce. The tota11,y different char
nctn of fltP metJwrls mul applimwes from those wllkh hac1 come within the preYious experience 
of our longitude parties, a,.; well m; the very rliffPrent nomendatun·, rendered telegrat1hi<" instruc
tions difficult. ambigno11s, a]l(l, as the eyent JH'OYed, often iueffPctiYe. The circu11Jstaue1•8 umlt>r 
which 0111· few sirnph· trials "'en· made were embana1>sing-, in spite of the COI'dial interest aud fricudJy 
assistarn·e of t11e gelltlt•mf'n of tht' teh'gTapliic 8taff on both sides of the ocean. Thf' cables were 
in near],\- constant llem:rnrl for ('Omniercial purposes, although all facilities were aecorded which I 
couM <·01rndentiousl~- ask. .!~ iwvertheless appeared desirnhle to make such few essays at meas
uring tlie time of trausmissiou as opportunit,y conyeuit>ntly allowed, in the liope that at least i;:;ome
t11iug of iut<•n'Rt might prO\e d1·<111cilile. Aud it will he pPrceiYPl1 tliat our own experience could 
not l>e made aYailable at the time, inasmuch aR any inferenceR mu8t hP drawn from measurementR 
all(l co1lati011 of d1rnnogTaphic reconfa which could only be brought into juxtaposition by some 
3,000 mileR of transportation. 

Our data; tlms obtained, for the relatfre velocity of the makt!-cll'cuJt aml break-circuit signafa, 
leads to tllP singular faferenee that the latter traveled most raJJidly in the cmie of ~ewfoundland 
signals wi1.lt Valencia battery, while for the Valencia signals wi_t11 Newfoundland batte-rytl1ereverse 
was the case. 1''or thi8 I ha ye no explanation to sug·gest. It has been impossible for me to shake 
off a SllS}Jieiou tl1at the 1-mme error in connectim1s whidt occasioned the c1i8COI'{lance of Noveml~r 
JO, H1ready alluded to, may ]Jaye acted to produce the discrepancie8 here manifested; but 1 will 
<·onfine m;...-:,;elf to a statement of the re,;ultR, and leaye any possible reconciliation of the discrepan
cies to the future. 

TherP are two wa,\-s in which the relative veloeity of tlte two classes of signals may be exam
ined. OnP is 11.r compm·ing the Yalue.s of the approximate longitude, as given by the make-circuits 
and break-circuits i·espectiYely, for which purpose all corrections for clock-error and rate may be 
clisregarcled. f\ince they affect both determinations alike. The other is by deducing the aggregate 
transmission-time for each kind of signals taken together with the corresponding ones sent in the 
oppol'ite direction. This latter method permits the employment of a much larger number of obser
vatious, and hy nRe of the Yalue of the transmission-time for positive and negative signals, as pre
,·iunsl;\~ llPtlur~eil, it allows a tolerably approximate measurement of the actual time fm· tlie Rignals 
in (jllf'l'ltiou. The former gives onl;'o- the difference of time consumed hy the two classes respectively, 
bnt it atforrls measures of this difference free from the influence of extraneous sources of error. l 
will statP the results ii:om each of these methods. 

Bt>ginuing witl1 that first named, it will readily be perceived t11at an excess in the approximate 
longitudes, as tlt>thtct>d from make-circuit signals, indicates an inferior velocity for these when the 
signal:;; an• from tht• west, but a superior velocity when they are sent from the e:tst. Yet such an 
excess is here mauifesteil iu both cases, as will be seen from the appended table. 
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Serie.• T.-Rig11flls frnm Keuf01mc7lan<l; bfltfl•ry at lttlencia. 

Date. 
Ear1h- 1 

::'.Iakt~-circnit &igna]s. I~reuk-circuit ~if!nals. 
:x 0. Exces:": for 

i connection. 
Expe.riment. 

No. 
C(·lls. rnak10-circnit~. 

--·-·-- _____ i 

I. 

L 

I. 

L 

Nov. 

Nov. 

Nov. 
Nov. 

I 

10 
! 

]() 

10 

------ --

h. 

Noni:> ...... • 2 2 

Middle ····1 
Zinc I 

None ...... 10 

~[um. 

m. s. It. m. s. 
52 l!l. 515 2 52 l5.3Xi 20 

2'J. :..>9:l- ~l. 997 

2~.~3 10 fr.!. 040 

22. O~ll JO 21. 965 

Sail!ll III.-.5if111a/s from rah-11,.ia; batffry ttl St'.,ftH11trllaml. 

'Ex:pe-rimC"nt. Date. 
Earth-

connection. 

-----··~--. 

III. I Nov. 16 Middle .... 

III. 2 Nov. 16 Zinc ·----· 
III. ~ Nov. 16 None 

1\In.kf'-circnit signals. Brea\:.-eircnit ~ignal.-<. 

No. Mean. Xo. 

It. m. s. h. ?ll. s. 

9 2 52 20. 9.30 10 ::;2 ~o. 79t< 

10 21.002 JO 20.8EO 

10 21. 082 10 :Ji. 030 

No. 

cell:-. 

s. 
_'._._(_}_ }80 

+D.:29j~ 

+0.1:2tJ 

Exee~"'- for 

mak•·-circuit8. 

-0.15::? 

-U.12"2 

-0.05-J 
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TlH" results by the Hecond method of inquiry arC' ohtainell b.Y a&smniug th<> transmission time 
for both }lORitiYe and 11\'p;atin• signals from Valencia, XoYPmht>r 1, to ha\T lwe1t 0<.:!1..t, am1 from 
Valencia, NoYember1U, andXewfoundl:m<l, ~oYemher Hi, to have bc-eu 0'.:!G4 also. Thuf' we han•: 

Saies 1.-Seufoundlaud •if111al1S ; lale11cia batln"!f. 

I 
: Experiment. I Dute. 

Tran::-irni:.;:i;ion-time. I 
J.::xc1:-s:;; for - -----· ------- ·-----

COllllfc'cHon. 
1 

' make·cin·uits. , 
l\lake·circuit. Break·circuiL 

Earth. 

-------' - ---------- -~ 

i ·'· '· s. 

1, NDY. Zinc ·--··-· o.~.'l (J. 39 ' 0. 2(l 

1, Nov. ! None ..•.. o. eo 0. 61 +o. J ~) 

I1 No-v. JO }liddle u. 54 c.~:! ;..,-o. ~~ 
I, NO\'. JO i Zinc ----·--· 0. 72 0. 30 --i-·O. 4:2 

I, Nov. IO I 
I 

None ........ ; 0. 47 0. 31 --0. H) 

Ser;,,,_, III.-lale11da sig11al8 ,; Srn:ti11111clla11d batrery. 

i 
i 

, Experiment. ] 

TII1 

Ill, 
rn, 

Date. 

----

Nov. 1fi 

Nov. 16 

Nov. 16 

i, 
Tl'iQn;,:mi.,,Hiou-tirne. 

Earth- ExceK~ for 

connection. I iuake·circuits. 
_ -------- MakP-<'irrult. j IlrPak·cirf•uit. ~ _ .... _ ·-~-~--, 

Middla ..... ( 

Zinc·····--· 
None .....•.. / 

s. 
0. 44 

ti.43 

0.36 

0. 64 

0.50 

0. :14 

s. 
-0.~IJ 

--0. 1:1 

~o. o::i 

These val11es are rudely confirmatory of those dedueed by tlw fir1't rn••tho(i. They show, at auy 
rate, a difference between the velocity of the two kinds of siguals, whicll becomes vcr~- com;idera hie 
when the tension at au;-.- part, of the circuit is dh;turhetl by an Parth •~01rnectio11. And tlw~- also 
indicate that a full charge or discharge of the cable it-! uot re(1nisite for a make-circuit ur brcak
circuit signal. 

In the expel'ience. of the Coast Survey since 1851, the break-circuit signals whkh han> exclu
sively been employed for longitude determinations have varied comparath-ely little in their rnlocity. 
This question has been investigated in every instance, and in many cases la1·ge clrnuges lrnse been 
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made in battery power and in the connections for the purpose of observing the effect upon the 
transrni81'ion tirnf'. I haYC no acces8 to the recordR of these experi mfmts at prei;;ent, hut the rP8nlts 
have in f!'!'Ueral i;;ho\YU that with a well immlated line of uncoated iron wire of the Rize ordiuarily 
employed,* the earth forming half th<' drnuit, the time required for the signals to reach their desti
uatio11 is not far from 0'.07 for each thousand miles, or, roughly, that their velocity is 22,000 kilo
meter:-; to thl' secoud. Tlw necessary interpolation of repeaters between Heart's Content and (:alais 
predude& any determination of the velocity of tlrn electrieal action, but tl1e average inten>a] of 
time consumed in the passage of a signal betwf'cn these two stations was 0".277, he rlistance heing 
1,0~)0 miks, aud four rcpcatcrn being interposed. 

During the intcn'als between the signals, the electrical condition of the cable was undisturbed, 
and no ex:tra11eous influence prevented its return to a state of equilibrium. Tlrn Rignals were a 
<Jtmrtcr of a senmd loug, as nearly as might be, and interYals of five Oi' of ten seconds elapsed 
between the successive signals, each pa.fr of" sets" having fourteen iutenrals 5• each aud five inter
vals of 10•. Upon no one of the fiYe longitude nights was there any direct connection hetwee11 tl1e 
cable and the earth. The two extremities of the cable were connected with condensers on the :!5th 
and :!8th October, and all signals on tho&e occasions were therefore given by induction only; while 
on the 5tb, Gtb, and 9th .X oYemher a complete circuit was fbrmerl l>.r the two cables, and the battery 
at the recc•idng station was short-circuitl'!l. On these last three nights tht~ two cables were not 
connected at the stmdiug station during the intervals between tlw signals, but the batter.Y was 
short-circuited there also. Tlms the calJles were alwa,ys resmniug their equilibrium between the 
signals during each of the :five 11ights when the exchanges for longitude were made, there being 
upo11 tlw :first two nights only one length of cable used, but upon the last three a double length, 
through which the adjustment of the perturbation was to he effected. 

I will gi ,-e the results for these fiye 11igl1ts in tl1e same form in which they were first present,ed, 
viz: The mean diftereuce between the records of the same signals UJ)Oll the two registers heing the 
rc8ultant value of the longitude, uncorrected for clock errors or for transmission time. The 2h 52m 
whidt are common to all can be here omitted, only the second;; and fractions of a sccontl being 
1we(lful for our purpose, and the signals are assorted according to the length of the interval which 
imrue(liately preceded. On each date three series of twenty signals each were sent from each 
station, lmt 110L a.ll were received. The average number upon which the several nilnes for each 
day aetually depend is sixteen positive and twenty-two negative after the JiYe-second intervals, and 
six positive and five negative after the ten-second intervals. 

L"11corrccted ra/ucs of the /011git11de, assorted by le11gth of inter~al preceding the signal. 

I 
5" interval. 10s interval. All. 

I Date and sigu&l 8tation. No. ct:llri. :-
I 

I 
Pnij, Neg. Po!!!. Neg. 

-~1 
1{)8 

1--~------ ------i----- ---- - -:------·----· 

I ! I s. s. s. s. .. .. 

I 
Oct. 25, V &lencia . • . • • . •.... I 10 

I 
9.075: 9. OGO 9. 003 8.975 9.068 i 9. 092 

Newfoundland. . . • • • l 10 IO. 235 10. 26J 10,3U8 I0.332 10.250 ! 10. 3'20 

Oct. 28 1 Valencia ..••..•.... J 10 10. 406 10. 388 : 10. 376 10. 445 10. 3971 10. 40 l 

Newronndland ....•. ·I 10 11. 678 11. 667 : ll. 710 11. 742 11.6731 11. 723 

No~ ..... !), Yalencia. .••...•...... 17. 313 17. 287 I 17. 272 17.~43 17.2991 17. 261 

Nf'-wfoundland ! 10 18. 4~6 18. 467 18. 481 18. 482 Ie.457 18. 480 

Nov. 6, Yale:ncia. ____________ j 4 17. 214 17. 220 17. 224 11.19;, 17. 217 I 17. 211 

llrlewfou11dland .••••• -i 10 18. 285 18. 2!!8 ', 18.335 IB.37~ 
18. 2921 18. 350 

Nov. 9, Yall!ncia .••..••.•••.. : 20288 20.281 20. 251 20. 007 20. 21!4 20. 257 
I 

10 2l. 370 21.350 2l. 344. 21.359 21.357 Newfoundland ..• _ .• · 1 21.373 
I 

--------~-~-----~~~~~-- -------

•That called in commerce No. 9, weighing about 3-JQ pounds to the mile, or 78.4 grains t-0 the meter. 
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whence we may infer the sum of the transmission-times in the two directions to lrnve been-

Excess for 10• inte:rvul. 

I
, Darn. 5~ lO!i --------------

i VaL 

1~---:-----i---- ·- -----
I Xewf 8:um. I 

1 s. ! s. 

j Oct. 2!': 0. 576 ~ 0. 622 ' --0. 024 

s. 

Nov. 

28 0. 670 \ 0. 716 -0. 004 

0. {J.'°>2 i 0. 613 -+"0. 038 

0. 4691 0. 53~ 
0. 469 ; 0. 493 

-C0.006 
-'-0. 027 

'-· 
! s. 

+o. 010 +o. 04C 

-+-0.050 +o. 046 
+0.02'1 +o. 061 

+o. 03e +o. 06~ 
--ll. om -'-0. [J'ld 

127 

Taking- next the resultR amwded b,r the t'xperimeuts of NoYemher 10 and Hi, we find tlw mean 
difl:e.renc.:e between the reeonls of the same signal at tlH· two station:-;, omitting the 2h J'.!m as befo1·e, 
to be: 

Uncorrected 1'/llucs of thl: longitude, from 1'elocity experiments. 

E-xpei-'t aml tligual station. N'o. cellt'.1. 

L 1 '"alencia .•........... : 
L 2 Velenci.EL. 

I. 3 Vjlieucia ••........... 

II. 1 Valenciu .•..•••...... 

N-owfonndla.nd .••... · [ 

II. 2 Yalcncia .... _ ...•.... 

N nYfonncl\and ..•.... 

II. 3 Valencia .......•..... ' 

Newfoundland ....... ! 

III. N e'Wiom1Ulsnd. ...... ! 
Ill. 2 Newfoundland. 

lll. :J Newfoundland. ! 
·····-! 

IY. 1 ' 1alenci.a ••..•...•.... ; 
N e"U•foundland .. _ ••.. 

IV. 2 Valenci.a ............. 
1 

Newfou.ndlan<i .•••• --; 

IV. 3 Vahmcia ............. : 

Ne·wfonndland ..• - -~ -i 
I 

4 

20 

20 

Earth cum1'n. 

. i 
Mlddk ..•....... j 

Zinc- ·········---i 
None .....•....•. , 

Middle .......... J 

None -···-··-·-·i 
Zinc --·---······j 
None .•.......... ~ 

I 
None .••..•••.•.. J 

None .....•...... i 
l 

s. 

20. 874 

20. 698 

20. 700 

21). 89:! 

21.&lB 

20. H9~ 

21. 918 

20. 758 

21. 897 

Middle . - - - . - . - "'I 2'2. 232 

Zinc ........... : 2"Z. ~07 
Xomi. __ .. _, .. _ .. j 2~. 290 

Middfo ----·-·---] 21. 192 .' 

: Middl" ....... --1·-···· .... : 

i ~:=~ ::::::::::::!:::::::::: 
N<ml' •.•••.••••. \ 21. l!:-'8 1 

Kon{~. - ~-... 22. 2iU i 

Neg. 

s. 

20. i'~4 
2{). 8711 

20. 792 

20. 869 

~l. 021 

20. 870 

Zl.940 

!!l.90U 

22. 2(i;J 

Z<.30l 
Q-2. :]70 

21. 1.511 

22. 316 . 
:JL Ht.) 

2::?.31;) 

10<> interval. 

Pos. 

2(),84(1 

20. ti~O 

20. 67i 

20. 876 

21. 903 

:!O. C9tJ 

2l. 9~!7 

20. 76U 

2l. 96(1 

2~. 2fi0 

22.217 

21. l."t7 

21.133 

22.:u7 

Neg. 

----~--

s. 

'20. 81;) 

20. &!-HI 

20. 750 

20. ~45 

:n. sgo 

20. 780 

'21. 9.15 

~o. 8<10 

21. ~5.> 

2':2. :}4.) 

';?'.2. :JOO 

21. 215 

:2::!. 2t!;J 

21. 1811 

~.3fj(J 

:;!]. 150 

~.:21:)5 

All. 

--·---

s. s. 

~IJ.8Efi 2U. t::3: ~ 

:!O.f.O() 20. 744 
: 20. 7Dl QO. 71~ 

20.87\l 2<L Flt::_~ 

21. !Jll ~I. tt!l8 

20. 79~ 20. 735 

21.!!31 ~l. Ll3ti 

20. '798 2f\. 7t'() 

'.?!. ~04 21. ~~.)f 

22. 251 ...... -... --. 
22.~m-t 22. 306 

22. 27~ 2".J. 27t-

21. 166 21. leO 

: ~.3Hl 2:!. :!f-(5 

··---···---· 

':2L li·i 21. 140 

2-2. 27l :i-i. 3oe 

whence we find the sum of the transmission-times iu the two directions in the experiment;;, when 
batteries were used at each station, to have been-

I 

j Exper"t. 

I 
1-
1 IL 
! IL. 2 

3 

2 

3 

s. 

0. 426 

.5:r.J 

• 500 

. sH I 
• 514 ' 

0. 491 

. 595 +o. 057 +O. 005 

. 572 +o. 01s +o. 054 

.499 

.514 I 
o. ,.,2 I 

-(), 014 

+H.015 

+0.034 

-0.031 

-0. 015 

+o. 037 

-+ • 06'2 

-t • 07:2 

-.IWi 

. 000 

+ . 071 
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The mistakes, heretofore mentioned, at Heart's Content, in the number of cells and in the. 
connections on tlw lOtlt XoYember, put it ont of our power to make any definite inferences from 
tlw first two Pxpt~riments of Series II, and the number of sig-ua1s after intervals of 1 o• in the first 
two experinwnts of Series IY was so ;;mall as to forbid mucli reliance upon thci1· nwan. Hut the 
eYid1•net• her<' al8o indicates that a longer time was cornmnwd iu the transmission of signals after 
the lonp.'er interTal. _ 

Firntlly, the first and third series of experiments, in which a battery was employPrl a't one 
8taticm only, gh-e the following results for tlie rf'lative speed of the make-circuit and break-circuit 
signals, four cells lwing used in en~ry instanee: 

November 10.-Signals from Ncwfoundla11d; battery at T'alcncirI, 

.. ------------! - 5> in;erv:-- J 10' in;:val. ---,-~xce·;,-o~ime for make-circuit>.' 
Exper't. j Earilt conn. :----------!--------- '~~·-~-----------! 

I I i I i Makm!. Dreaks. Make~. ' Dreaks. 5.; 1011 Diif. 

I. 

I. 

L 

I 

l : l\Iidlllc. -- ..•. - .. ; 

2 .Z.inc •••...•..••• 

:~j-~o~:·=~- ----

s. 

Z2. Z93 . 

2'~- 260 : 
2"2. 107 

------1----------------- -------- -----
! l 

tf. s. 

22.(J()() 

22. 036 22. 360 21. 97j 

s. 

+o. :w:i 
-'-0. :.!04 

s. 

····-···-· ---------·--,' 
+0. 380 

2i. 979 22. 063 21. 910 , +0.128 +u. t53 

+0. !81 

+o.025 
-~·------------------ ------

November IG.-Signttlsfrum Valencia; battery at Newfoundland. 

Exper·t. : .Earth conn. 

-------- !------

IIL 

Ill. 

HL 

1 I Middle----------, 

~I ~i::e-_._._._-_-_-.-.:::: 
I 

I 

-Ma::,i.nter~~:ak•. c~,;~~':n;e~::~k~11 ·•~ "10~::~·:;"'" 
s. ·" J s. I s. i s. 

20. 921! 20. 796 I 21. 010 20. 935 : ·-0.124 -<I. 075 +o. 049 

21. 045 ~O. 876 i 20. 977 ; 20. 895 i -0. 109 ' -0. 082 +o. 087 

21. 061 i 21. 030 1 21. 120 : 2i. mo \ -O. 037 -O. 090 +o. os:1 

It iH thus manifest that in general a longPr time waH required for the transmission of signals 
after an interYal of tt•n seconds than after an inten·al of five seconds. In those cases where no 
earth-counection existed, and the. signals were alternatel;r positive and negative, the eable was 
meauwbile resuming itH electrical equilibrium, so that, a positive signal was transmitted more 
rapidly through the conductor when it mu1 affeeted with a larger amount of negative electricity, 
mid a npgatiYe signal more rapidly througlt '"conductor containing more positiYe el('ctricity. This 
afford;; 11ew tP8timony to the erroneous character of the 1mpy1osition that the conductor must be 
charg'ed tl1rongh any J10rtion of its length in order to transmit a signal be;\-ond this portion. 

As i,;howing the continue<1 existence of currents (doubtless engaged in re-establisbing equi
librium) dnriug- the interrals between the signals, it. may be of interest to mention that on one 
occasion, when the two cables had hfwn joined at Heart's Conte.nt without battery, and while the 
,-alP11eia !Jattery had been temporarily disconnecte.d, signals from Newfoundland were distinctly 
recein;d, They wne weak, and the deflections of the needle were scarcely one-fifth as large as 
usual, ;vet they were none the less tlistinct, and a complete se.t of signals, ten in number, at 1noper 
iuterYalR :n1d ineceded hy a "rattle," was recoguizell at Valencia. No other record of them was 
made than tlw faet of thPir trausmission hy alternation of the make-circuit and break-circuit 
sig'uals, although no hatterJ· Ila.cl been connect~d with the cable for several minutes. 

On the llitli Nm·emb1~t' J made a series of experiments at Valencia, for the purpose of ascer
taining the effect of changes in the electromotive force. upon the speed of the signals, and whether 
these signals could, by tbc interpolation of any resistance between them and the galvanometer, be 
made to traverse the double length of the cable before reaching the galyanometer at the same 
station. The result.R of these experiments may be very briefly stared, after mentioning some 
details reg-arding the signal-key, or commutator. The construction of this key was such tbat very 
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little time wai'. lost in pressing down either button, tltl' inter;-al being. ;is uearly m; I <•ould (•stimat(', 
about oue-senmtieth of <t second, or approximatPly 0-".0J.i. ~.\ll r-<iguals liy ''hil'l1 1·111Tents "·ere 
sent were giYen in this way, 1mt the break-eircuit Hignal,.; were gin•11 l1y rernoYing the' tlmml1 from 
the button, whieh was then lifted hy the teusiou of tlH• ;;priu~. Thi,; teu:-;ion being less than the 
force of the thumb when tlw button was pri>ssed dmn1, a longer tinw "·as c·ousimwd i11 traYC'rsing 
the distance liet"·eeu the 8tops, and for tl1is n'Jll':ttPd mt'asm'('JUe11ts gin· 0'.o;;;-; ai.: a ne:tr approxi
mation to tl1e average interYal. ::S-01> since, as alreacl~- relat(•(l, th(' onlinnry siguab l'P<'OJ'd tlwm
selves upon tho chronograph wheu th<> arm carrying the button k<wes one stop, hut an· not rPally 
given until it reaches tlrn otlwr, all the recorded inteiTals lwtwefl1 tlw iust;rnh of g·i ,-ing arnl 
receiving make-circuit sig11ahi will be too large hy ahout 0\0Li. \dtile for hrnak-l'innit Rignals tlw 
re.-erse obtains, am! the reconled intcrva1 will ~ too small b,\' ahont 0°.rn;:;. Comw.qiwutly, in 
comparisons between break-circuit Rignals mid other;;, a cun·ec1 ion 11111st lit> appfo.'1l, Yar·yh1g'. with 
tlic temporary adjustment of the signal-key, lint amounting 011 the averagt• at Yalfl1cia to not far 
from o•.O;:>. The importance of this conueetiou will be recoguizetl upon iuspl'Ction of the resnlt:-; 
of the first four experime-nts of the following series. It has irnYertlwlesi.: not be('ll applied to any 
of our results, inasmuch as during the e:s::chauges between Yalencia arnl Xewfoundlarnl no measure
ments or estimates were made to determine this" pass-time" for tlJe Xmd'omulland kPy. It must 
of course he taken into accouut in any attempts to draw iuit'rence!'i n•ganlillg the rPlatin~ -.dodty 
of break-circuit signalH. 

The signals in these experiments were gi,·cn by l\lr. Mosman an<l reconkd b;.· myself, using 
tlte circuit formed by the two cahles without any other conneotious than the> same ke~-, ga!Y:uwnwter, 
and battery at Valencht which lwd been employed for the other work of the e:s::pellition. Care was 
of course taken that the 1'ignals should be neither seen nor heard b.Y myself, except as indicated 
by the deftections of the galvanometer-needle. 

17 

~ ; ! 
\ I Menn 'I Experiment. ! Numb-er. I in1erval. 
J ____ ·: ___ _J 

i l •. i 
r. Fo11r cells. Circuit made and broken; key between ziucode ! I I 

mirl gn1 v anometer : l j 

Make.circuits------------·-----·-------·-···---------···--·! 11 J 0.257 1 

Brcak-c.ir<:'.uit8 ... ............................................ i 11 I 0.229 I 
II.. Fou!" cells. The same, with 126 olnus resi~tancto UetV'l't!eu : 

key and galvanometer:· I t 

Make·circuitH ·---·········--··-··--··--·············-···-··i 10 I 0.1.'7!! I 
III~~~::;~:~=ts ~~,;· ~~~ ~~l~-~~~~t:~- ~~~ -~~;~~i~~. ~i-~~~ ~~· .

1

! 
9 

o. 2-n I 

ht::~7;::~~~ :_ ...... -----------·--- ---· -----·- ------. ---...... 
Hreak-eirenits ........ - .. - . - - . - . - ..... _ ... - .. - - .. - ... - - -- - .. 

IV. Four cells. The same, with 126 ohms resiatanee between j 
key a_ml ~uble; ) 

Mnke·circu1ts- .......................................................... , 

v.~:~:~:~::~i·t;~~-~~-~~~~;~:-~~~-1~~---··--··-····-··--·1 
Positive. --- ......................................................... f 
Negativ-e . ........................................................... j 

Bot~~~e~ -~~. ~~~~~;: ·;o~- ~~~ -~~i;i·~~. ~~~~- ~~;~. ~~~;. ! 
recognized with difficulty, t>.ight out. of ten being lost. The I 
battery power was insuffident to move the needle promptly, I 
with the existing adjU1~tment of its damping magnet. The ~ 

difference in this respect between the two -classes of signals. j 
wu.s very wark.ed, ruihougb they alternated at the pre.scribed 
intervals of five and ten 11econdd.) 

VI. 'Two cells. The same: 
Positive ........................................................... . 

Negallve •••••••••••••..••••••••.••••.•••.••••••..•• --··---. 
&tn ..................... _ ..•..... __ ..• _ .••••••••.••••..••• 

13 

14 

11 
11 

!! 

8 

10 

IO 

9 

19 

0.278 
0. 2'..!5 

o. 'l87 

0.220 

0.240 

0.292 

o. 28'.l 

0. 249 

0.242 
1).245 
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Experiment. I N~mber.1 i!:::l. I 
-------11-.-.. 1. 

VII. Four celis. The l!!alJle: 

j:s::~;.-,,.::L : : : 1 :: :: 

1 

~:~:'.~~~:::::::· :::::::::::::::::::::::::::: ::::::::-::·:::I ~~ ~:E~ 
IX. Teu cells. Resi8tance of 25 ohms interposed between key I 

and galvanome-tcr; 

Positive .•••. -- •..••.••• ·----- .............................. -I 10 

~:~~-t'.~~: ::: ::::::::::::: :: :::: :: : :: ::::: :: :: :: ::: : :::: ::: : j ~~ 
X. Teu celli,;. Resistance increased to 251 ohms : 1 

~:~:~::~ :::: :: :::: :: : : : : :: :::: :: :::: ::::::: :::::::: ::::: :: :! l~ 
Both ....................................................... ! 19 

XI~:~~~=:~~-::~~~~·~~~:~~,~~~~~~~;~:~:~]:~ :o~r~:':': :: :: ::: :::::I 1~ 
Both .••..••..••...•••.••••••....••...•....•.....••..••.••.. 1 19 

J XU. Ten cells. Resistance increased to 25, 130 ohms: 
I Positive .••..••..••..•...•..••.•..•......••..•.•.•...••.••.. 
1,, Negative .•...•.••. ___ ....•••.•...•...•... ----- ..••..•..••. _ 

Both .•.•••..••••••••.••••.•••••..••.••••••..•••..•••...••.. , 
I 

lJ 
rn 
21 

0.254 
0.258 

0.;!56 

0. 287 

0.28H 

0.288 

0.305 

0.288 I 

0. 299 

0. 293 

From these experiments it may fairly be concluded-
1. That there wmi no real <lifi'erence in the interval for the make-circuit and the break-circuit 

sig1rnls. The mean from the first four experiments gin~8, after application of the coITectious for 
pass-time of the kPy, an iuten·al of o•.261 for the make-circuit8 and 0".2GO fbr the break-circuits. 

2. That the rl•lative positions of key, ga1vanomdPr1 aml battery exerted no percevtihle in
fluence upon the result when a battery of four cells >Hts en11>loyecl. The mean intervals from the 
:first two and from the second two experiments are o•.258 an<l o•.2()2 rcspectiYe1_r. 

3. That no a)JJH'Peiable effect was produced by the interpolation of 126 ohms resistance. The 
mean interntls, with awl without this resistance, were o•.258 and 0'.:W:~. 

4. That no marked diminution of the interval was produced by an increase of the batte~- from 
two to ten cells. The n·sults with one cell, although untrustwortlry, indicate a somew11at lm;s 
iutnYal. The others Yary hy less than their probable errors, yet the interval was certainly not 
greater with two cells than with t.en. 

l:i. I•'rom the last three experiments it would appear that the interval was slightly longer after 
resistances above 250 ohms had been introduced. Yet it was uo longer in tlle twelfth experiment, 
when the resistance between the key and galvanometer was more than two-thirds greater than the 
whole resistance of the two joined cables, than in the eleventh, when it was only one-sixth as great 
as that of the two cable,;. 

G. We have every reason for believing that, in all these twelve experiments, the measures of 
the intervals were merely determinations of my own personal equation in noting signals, which, as 
has been shown in Section IX, had been found by special investigation to be about o•.275. The 
variations from this value amount in but few cases to more than ± OS.03, which we have seen to be 
the normal range. 

7. These experiments are entirely confirmatory of what would have been anticipated from 
theory, viz; that a signal given by closing a galvanic circuit is transmitted in both directions 
simultaneously an<l with equal velocity under similar circumstances, so that under no ordinarily 
practicable eircumstanoos oonld a signal from either station fail to traverse both parts of the circuit 
at that station before passing on to the other. 
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Since the investigations* in 1850 to which I have alluded, the progress of science Jia-; thrown 
light upon many point;.; which \Yere then suhjP.cts of doubt or of iudi.-i1lual opiuion. The· condition 
of an open g·ah·auic circuit is now almost nninm;ally conceded not to he cc;.sentially different from 
that or an interrupted cornluctor to an electrical machine. 'l'lw velocit.v of a cnrrcut Ls :ihm known 
to lw depemle11t upu11 its <purntit,\-, and thl•refore gl'IH'rall~- npon ito; i11tp11sity as \n·ll as npou the 
resiRtance of the conductor. But it appP~us qnt>Rtion<1chlP whcUier tl11• 1:rn- is so simple a" l1as lJpe11 
supposed by some who luwe regarded the velocity as iu ,·ersel;-- proportional t\I tlw capacity of the 
conductor multiplied hy its resiRtance, and then'fi1rc in a homogeneous c01ulnetor to the K(]nare of 

3 length. J?or the problem, a8 it now pn•snuts itflelf, dr>('fl not pertain 1';0 mueli to tlH' tiuw for trmrn
mis,.,iou of a given signal, as to the time for its transmissiou with a t'e1tain forcP-dPJWIL<ling 011 the 
srnsith-eness of the n•1•.eid11g- apparatus; since the eh~<·trical impuh;e or di,.;h1rkmce cnnsist'< of a 
continuous series of molPcular iuttnern~es which propagate the1m;ehes in (•,·ery possihk di Teet ion 
according to the inYer1>e ratio of tlicir st•Teral resistances. And the form of the cm1dnctor as 
well as other con(litiom; may et",;eutially modi{Y the tinw r<"quisit(· for the attaiunwnt of t11e pre
scribed face at the ot11er extrf'mity of tlw Jin(•. A <'nrrent may thus lw tempornril;i.- <'staulisl1ed in part 
of :rn op('ll circuit, eontinning until tlw batter,\· and conductors have attained an electrostatie equi
librium. The time Teqnired for attaining thiR equilibrium dPpernls of course Rim11ly on tlw capaeit,v 
and form of the cou!luctors an(l on the energy of the battery; but the first electrical impulse ma,\
reach the most remote point of the circuit hefore a portion 1warest to the hatter;'\- l1as received it.fl 
full charge. Similarly in a clmied circuit the distant extremit,v of the litH' may \n•ll be suppol'ed to 
perceive some slight p)ectrical <list.nrllance from a signal beforP its full foree is mm1ifr•ste<l at inter
mediat~ points: 110 ihat a signal might be recei;-Pcl with a delie~1tP g-ah-a.11ometer at the further 
extremity before it could be recognized upon an electro-magnet at lla1f the distance; aml this, too, 
apart from any conl'ideratioJJ of increasing iuteusity in the electromotor. 

The circuit formed hy the two cahles might, although broken at Valeneia, tlmR Sf'TY(' to establiRh 
what woulcl practieallr be a lllouientar.'· current at Newfonudlarnl, when the 11atter.r at that station 
was introduced~deftec~ting the gah·anometer there for an instant; anu the change of statical con
ditiou in the cables a.t YalPncia wonlll tlterenpon he manifest to the ele1·trmwope. B11t. tl1e closure 
of circuit at Valencia would he ac·1·om1nmied h,r instantmwous dt>fie<'tion of the gah-auomet<•r with 
corresponding ins(•nsihility of the electroscope. Thu:-: a signal gin~n Ly closing or interrupting an 
immlated circuit. at any uoint is iustantaneously transmitted from that point ill lloth directions, mHl 
at full speed, but the inten·al before it. attains its total force at any other point must depr>ml upon 
the character of the iuter,·eniug conductor. 

The que,.,tion al" to the route by which signals are transmittetl when part of the eircuit is formed 
by the earth is tlms disposed of; and the poRition maiutaiuell in the memoir ahoYe cit.eel seems 
entirely corrobOl'ated, wliile it loRcs its theoretical signifieauce. Prof't·ssor Kulm fo liis h•arned and 
valuable Handlmch der Elektricitiitslehrc,t while doing the fullest justiee to the former i11Yestiga
tfon in other respects, has taken exception to the propriet;r of m;y inferences rt•garLling this question ; 
but careful reconsideration lms failed to conYince me of any fhiw in the argument, sut·h as it is, 
notwithstanding my distruRt of any reasoning from which so eminent a IJh_y8icist woi1ld disio;ent. 

Our experiments with the cables are inadequate for any decided detlnctions reganliug the n•la
tive velocity when the earth forms a part of the circuit, but it may be well to examiuc for a moment 
what they appcm· to indicate. 

The transmission-time for the several signals in our exchanges of NoYember 10 and 16 mar be 
approxinmtely determined hy a methotl different from those which we lmve thus far employed. 
Since the experiments occupied lmt a comparath-ely short thm~ on ead1 of these days, we may sup
pose the clock errors to have remained coustant during each series. Then from t.hose experiments 
in which no earth connection WllS made we may deduce the constant difforf'uce of tlie two clock
times; and a comparison of this quantity with the difference of clock-times a;.; deducible from any 
set of signals will afford a nettr approximation to the actual time of transmission. 

"Proc. Amer. Assoc. Adv. Sci., 1850, p. 71; Am. Journ. Sci. XI, 1867, 154. 

t Allgem. Encyklop. der PhyJ>ik. Bd. XX, JI• 494. Leipzig, 1866. 
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Thus we have :(rom II 3 and IV 3, supposing the spee.l the same in each direction-

__ D_"_'e_. ____ s_;"_"_a_i,_. _ Diff. of recoru<. , Error of noting i •rrne in ten-:~. _\mff o!-elock~ 
1 

h. m. s. ! s. I s. I Ji. m. s. 
Vnle-ncia ...... 1 2 52 20.790 -0.331 21.121 2 .):.! 21.:18'.! 

Ne"\Yfoundland 21.~:11'7 -0.27.51 21.642; --·--··--···-·I 
V"le1icia ...••• ,1 21.184 -0.331 21.515 I--·····-·······! 
~e'°'·foundland. 22. 2Gfi -0. 27.'i ;:?l. U!)l r 2 52 ~l. 7531 

November JO 

And adopting the values of the <lifforenee of clocks, we obtain as the transmission times: 

' I I "I 

Experiment.: Sig11als. : Poli. and neg. :MakP·circuii. f ... Break-circnit. f 
' : I ! 

l. 1 

I. 2 

I. 3 

II. 1 

II. 2 

II. 3 

III. 1 

Ill. 2 

III. 3 

IV. 

IV. 2 

IV. 3 

:---------·' ----- i 
i T • ! 8, S ' 8 I 

> aleima ...... , o. 202 •••• 
0
._:G-,J· .-.-1- ....... 

0
._: .:!:.~ · 1 

Newfoundland.'............. u I •0 

VnlPnrrn .•.•.. ' 0. '271 I ..• ~ ..•...•.....•....••..•.. ! 
Neld'onndland. ·---·----·----/ 0.636) 0.383 j 
Valc1wia . - -- - . 0. :ml i--- ... -· -. -- ---i--. --- ---·. -- -1 
Newfom1dlnntl. ------···· --- ·! (). 434 [ 0. 308 

: Valencia...... 0.181 )-·-·----·-·-··j·-······------
N-ewfnundland 0. 308 ·. __ • ·-- _. -- ... 1 .•...•.••.. --· 

: Valencia------ 0.2i9 i--------·-····i---·····------
, I 

0.2"8 1---··--------- ----·-· .•..••. : ~e\00.;foundbn<l 

, Valencia . .•• . . ( 
1 

: Newfoundland. S0"260 :·············· ·······---···· 

i Val~ucia . --- _ ..•.• ··- .•.•• _. ! O. 472 0. 624 

: ~e~-fo~ndlaud.j 0.!J67 ,

1

! ........ ~-~;,~·1·-------~·;~~ 
i _n1e11c1.a ---· --:····-- •••.•••• 

1 
• .. , ..., 

! ~:::::~=~]-~~~: i ____ - . --~-.~~~ r··. ---~--;~~. ---. --. -~~ ;;};· 
[ Newfoundland.j D.232 (············-- --·····-······ 
i Valencia -----·I 0.264 : .•...•......•. ···--··-···--· 

:

1 ~ewfoundland.I 0.332 I·-·············-·········--· 
! Valencia··--··! .0.2241····--········ -···-···-··--· 
! Ne:wfoundland. i 0. 262 .••..••••••••.••••••.•••.••. 

) !:~;:~:~;~~~~! }o.ms, --------·--·· --··-·····----

The f\xperim()nts IV 2 aml IV :1 differ only in that the return-circuit is formed by the earth in 
tl1e formt•r caRe, aml by tlie second cable in the latter. The transmission time appears in both 
instances to be o•.24. For tlie Newfoundland signals in experiments II 2 and 11 3, the same differ
ence exiRtf4, ancl the transruiHsion time appears to he o•.28 in the former and o•.2G in the latter ca.se. 
It would seem ther1•fore that the w1locity was but little, if any, affectml by this great change in the 
character of the circuit, with a battery of four cells. 

In the first and thhd serim<, the signals from one ;;fation were given by breaking and making 
circuit; but from the other, in the or<linar.r way hy alternate currents, RO that the second and third 
expm·inwnts of each serieR <li.tfere<l from one another by the tension of the zincodes having been 
destro~·ecl in the former h;r an earth eonnection7 leaYing the tension to reach the cables from the 
1>latinodes only. The results give-

/ Valencia. I. Newfoundland. III. Mean. 

Ex11erlment 2..1 
.. ·- .. 
0.271 0.284 0.278 

I Experiment 3. ·) o. 301 0.252 0. 27ti 

or an average transmission time of o• .28 in each case. 
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In the first experiment of Serie" I and III~ one>-half the cir('uit wa:-; forme<lJl.> the earth, wllile 
the calJles 11ad two cells at each eu<l. Iu the secoml cxp1•rime11t of th1• Series IV~ the <'arth formed 
one-half the circuit aml the cahles hatl four cells at the sen1lillg station. The re,;nJts gin·-

Valencia. ! Newfoundluud. :Mt:au. 

i 11. I. III. 1. j 

I 
lY. 2'. ! 

~o. 202 

o. 224 

--------

s. 

0. 267 

u. 2f)~ 
0. 2'.J-l 

u.24:J 

The V'"alencia signal!'\ of Sl'ri1':'\ I Wf'l'C madf• No•t>mber 10; all th1• otlwr" w1're on SoYPmhn 1 fl, 
without other difference of eircumstmiee;;; than tho8t' i11 the collJJ(•ctiom: as d(·:-wrihe,1. No tlim:n·11ee 
in t1ie velocity ap1iears to h;n-e beeu 1n·ouueed by the e1iaug-ct1 mTaugeuwut of the four ceU;.; whi«l.1 
constitukcl tlic lmttl'ry. 

lt is not without lrn;.;it:ltiou tllat I present t11(' fa('t.'< all(l i11fpr1•11ce>s of this .'if'l'tion, for I am not 
unawarp. of the can•ti:tl and tlwrough <prnntitatin· iin-Pstigatious of Th0111sm1, ,l('nkiu, aml otlwr1:1; 
and shouM of course l-'l.1ri11k from publishillµ; th1..'8<' rdatiYe>ly cnHlt• arnl Yery i1H·ompl1·tC"\ n·sultR, 
were it to he supposed that I n•gan11•d them as coniparahle> "·ith those ohtaim·1l li,Y tlwl-'1' <li1>tin
gufohed dl•ctriciaus. Buttl1e OJ)JXll't1mity of adding· sonw fe" fads to t110:-;1· h(•rptofort• eBtahliBhctl 
seemed worth impr°'·ing; although it wa8 with no s1wcia1 appar:1tu;; mH1 was cut:irely <:o11ateral 
ancl subordinate to the a;;tronomical purpo;;es of tlw PXJH'<li.tion. And fiirtlwrnwrl' the qm·"tiou 
has mi. especial intereRt for me, al:l llaYing het>n among tl1c fir8t to 1i.-111onstrnte :rnd measure UParly 
twenty years ago till' transmisi-;im1-time of the galnrnk signals whid1 had preYionsly beeu l11'8lllJH.~d 
to be im;tantanPous. 

Tl1e duratiou of onr sigual-<·urrents was intended to 1w uniformly onc-qnartl•r of a Rccon1l, but 
depeuded upon the Rkill and care of tlw ohR<>l'YPr, no automati1· signal-giYPl' hnYhlg bPeH Pmpln~·e1l. 
EYery electrichm kuo-ws lrnw grt>atly tlw 8trength of tlw t•unt•ut is :mgmente1l by au incn'ast• uf its 
dm·ation from 0•.2 to 05 .3 j yet tl1P duration of the :signals \'ariP<l fi. 0P(]lH01ltl,\- t}mltlg-11 a larger T<lllgC 
thau this. Still tltc actuaJ length of each sig1ial is recorded upon the clmmograph-regi:-;tcr and its 
average did not Yary much from the pre;.;eribed duration of U'.:!J. 

It appears manifest that not an electrical charge, or <liscllarge;:lmt simply an p]cetrical distnrlJ
ance is requisite for transmitting a signal; that an intlucti•e imrmlse suftiC'it>ut to deflect the gal
vanometers employed was transmitted through one cable, haYiug at each ernl a \"omlen,.,!'r \\-ith ten 
cells, in somewhat less than the third of a second, tin• secomh after the transmil'sion of an impulse 
of the opposite sort; that with a circuit formed by the two cables, a :smaller electromoth-e force 
sufficed to trausrnit the signal8 with yet greater rapidity; that tlw :-;ignals tnn·eJed rnm·c rapidly 
through a cable wl1ich had not r('eoYered its ekctrical equilibrium after a currt•nt of t11e opposite 
chara-cter; that the speed of the sign:lls is modified by the earth comwctions mon• readily than by 
changes• in the battery power. And tlw ver;v marked difft>rern•ei;; found in the rat.(•;.; of transmi,,;sion 
between signals giYen b;y completing an interrupted cirenit, anll those gin'.ll h~- iut.t.•1Tuptiug a dused 
circuit, may perhaps lmtd to inn•stigaiionl'\ wl1ich wi11 afford au expla11ati011. 

•Jenkin (Phil. Trans. clli, 982) arrh·ed at the conclusion that the <c•.Jeetrornotiq· force of tlte hattcT~· h:rn no ap1wedable 
effect on tlie volocity with which the current is tra.r1smittcd. But he would d1mbtless cousider that certain 11naliikatious 
to thia general statement should be taken for granted. 
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• 
APPENDIX No. 7. 

REPOilT UPON THE COl\f PARISON OF AN IRON METER FORW AIWED TO FRANCE BY THE GOVERN
MENT OF THE UNITED STATES OF AMEIUCA. 

[Translation.] 

Jl,fr. Barnard, member of the Academy of Sciences of the United States of America, pre~ident 
of Columhia College and of the :Mining School of Nt~w York, has prese11ted an iron meter belonging 
to tl1e J>liilrnmphieal Society to the Conservatoire Imperial dPs Artl' et MMfors, ~tnd has rPquested 
a comparison of this meter wit 11 i hr original pla.tina standard in the possession of the Consen-atoirc, 
whicl1 it:i specially reseryed for intnnatimial verification. 

General Morin, director of the Conservatoire, having acceded to his ·reqtlest, M. Tresca, engi
neer sub-director of this csta.bli:-.;luncnt, was direct.cu to 1nak(' the verifications, which, aft.er several 
preparatory operations, were mad!' on Saturd:iy, Augmit 2±, 18UI, in the presence and with the 
assistance of l\Ir. Barnard. 

The Unitrnl Stat1~s nwter '.ms cout.ained in a box of yarnished oak, wbid1, itim1f, was placed in 
a tin box soldered throng·hout. 

The inner box bei11g removed from this case, was only secured by four hooks, arnl hore upon 
its lid the following inscription: "AUTIIENTIC IRO~ l\lETElt STANDARD BY THE Col\IMITTEE OF 
\\~EIG IIT8 AND l\IEA:'-!FRES IN PARIS." 

On the irniifk of the samp lid is another inscription in pencil: "PHILOSOPHICAL SOCIETY." 
Tl1e bar restetl in the box upon four small pieces of cloth glued to the wood. 
T11is meter comdsts of an iron bar filed and flattened m1 all its faces. Its width is om.027i'i, 

and its thickness om .00\). 
The two extremities retain the marki'i of the file, but they both appear to have been slightly 

oxi<lize<l. 
The principal face bears thn~e impressions of the stamp which was affixed to the platina meters 

and kilograms executed b~' the commission of tlw ;year VII. This stamp is an ellipse covered 
upm1 thme-fonrtfo; of it,; surface with lrnclmres; the remaining fourth is plain, and has near its 
edge the number 1.0000000, aml the trace in dott,ed line of the mean radius. This last indication, 
which had not beeu previously observed, has since been found upon the other articles which bear 
the impression of the same stamp, and which belong to the Conscrvatoirc Imperial des A.rts et 
l\foticrs. 

Two of these elliptical im1nessions ai·p placed at om.10 and om.12 from one of the extremities of 
the bar, mul the third at 0"'.10 from the other end. 

Upon one of the lateral f:1cei'i and next to this last impression are three dots .·.,which indicate, 
accorlling to l\Ir. Barnard, that this meter is the one which was numbered 3 in the series of twelve 
entirely :-<imilar iron meters furnished, upon the institution of the metrical system, to the foreign 
commissiouers."' 

'l'l1e comparison with th<' platiua meter of the Conservatoire wa-'> made upon the so-called 
Silbermaun (.Tean Tltiehauld) comparator constructed by J\L Brunner after it was adjusted to a 
suitable lwight, in order that the two meters under eomparison might be touched by the two 
almt.t.ing pieces (palpeurs) of t}ie irno;trument exactly in the center of the figures of the end faces. 

To secure perfect uuiformity in the temperature at the moment of obRervation, the trough of 
the instrument waR filled the evening before with ice, and the two meters to be compared allowed 
to remain in it. At 5i. 15m before this operation, the Borda's bar, which forms the table of the 
instrmnent, rNtd 1450.30, the temperature of the room being 240.30 Cent. The next day, the 24th, 

"J<'ollowing the in<lieation of Mr. Bamar<l, this meter is the one which was remitted by the committee ilf the year VII to 

M. Trallcs, representative of the Swiss republic. M. Tralles gave it to bis eountryma.n Mr. Haasler, who ca.rried it to America. 
in 1802 and presented it to the Philosophical Society of Philadelphia. 

The survey of tbe C-Oal!t having been organized in 1807 under the direction of Mr. Hassler, the meter was pla.eed at his 
disposal by the society, and it ha.s been preserved since then in the bureau of tba.t Bervice. 

It bas been adopted as the unit for all the geodetic operations which, siuee that date, have been executed in the United 
St.a.tea, where it is considered as oil:icial. · 
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&t seven in the mornhig, the merf.'uri:tl therrnonwter, plungPd in 
ice, read 1°.40, arnl the reading of the Ilorda's bar was 1o:io.so. 
mixture this last iudicatiou rose to diYisiou 104. 

the trough tilled with water au<l 
After suffident agitation of the 

The apparatus lla>ing beeu, as far as seemed necessary, resup1>Iied "itl1 iee, and the ol~jectiYes 
of the two microscopes being so adju,.;tPCl that the two ohser\·ers (•oulll mak<• tlle coincideuces per
fectly well, tlw constancy of the temperatun; had to be coutimrnll:• sustained hy the atltlition of 
fragments of ice, by drawing off a portion of the water from the bath, an\l h.Y suitable ag-itation. 
~'bile these p1·ecantions were being takt"n there w<•re succ<•sHiYely ])laced upon the talile of the eom
parat01·: 1, tl1e United States meter; :.?, the original standard of the CouserYatoire; ~), the 1;uited 
States meter. 

The two standards remained always immersed in the bath, aud the substitution of one for the 
other was made without seusible variation in the indication of the l~nrda's ba1·, which returned with 
great rapidity to the same number as soon as the substitution was eft\>ctcll. 

The following tables show all the eircumsttmees of the three series of obserYations. 

1. 1'/w [:11itcd StatCB mete~· 111>on the. comparator. 

i 
)Temperature of both mer-

.llicrometer 
1

! 
eurial themomet~rl'!, 

Time. Borda'!) 1.Jar. • 
reading. I 

'l'op. Hot tom. ! 

------ -----

h. 11i. 0 0 c 
2 38 0.50 I. 25 103. 82 3..."ll.90 

8 44 0. 50 1. 25 103. 79 329. G:> 
e 4!J 0.50 1.25 103. 78 331.00 

8 55 0. 75 1.50 103. 77 328.80 

n 03 0. 75 1. 50 103. 78 329.15 

9 ()7 0.8fi 
1. ''° 103. 78 ~).20 

g 15 0~50 1. 30 103. iB 32-H. l;) 

g 24 0. 50 1. ~5 103. 74 328.30 

9 30 o. 50 l.00 103. 72 32~. 80 

9 36 0. 50 l. 10 103. 74 3Z9. 60 

---------: 
Means ... _"--·-------- i --- .. ----- _ 103. 7i 32''.l. 455 : 

-------------~-- l 

2. 1'1w Co1t~creaiofrc st.amlard ·upoo t/w ca1111iarnt01·. 

-----
)Temperature of both mer-i i 

cu-rial thermometers. Micrometer i 
Time. Borda'• bar. 

reading. I 
I 

Top. Bottom. I 

----- ! 
k. m. 0 

10 10 0.50 1.00 103. 4G 332.55 

10 15 0.50 1. 00 103-46 332.00 

10 20 0.50 l. 00 103. 44 33"2. 15 

10 25 I 0.50 1. 00 103.45 3-12.55 

10 30 I 0.50 1. 2.5 i 103. 46 :i:ri. 45 

10 35 I 0.50 1.25 i 103.45 331. so 
10 42 0.50 1.10 103. 44 :l3l. 70 

10 45 0.50 1.10 i 103.45 I 332.20 

10 50 0.50 0.90 

I 
103. 44 331.30 

10 55 0.50 1. 00 100.44 33!. 50 
I ----

' : 
Meai:.s .. ·-·,·-········'"·(············\ 103.45 3.32. 04 
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3. The l:11ited States m-etcr upon the comparat01·. 

----------------------------, 

I Temperature of both mer-: 
1

1 

I~ curial tllermom eter.s. i Mi ·rometer l ______ ----[B-orda's bur.: ~ading. Time. 

Top. Bottom. 

---.-----------
h. m. 0 0 

11 30 0.40 0. 40 103.20 335. 75 

ll :JC. 0. 40 0. 50 103. 20 334. 90 

11 40 

I 

0. 40 0.50 103. 20 334. 50 

11 1-l . o. 40 I 0.40 103. 21 334. 70 

11 50 0. 40 0. 40 i 102.19 334. 20 

11 55 0.40 0.40 103.W 335. 4:; 

I:! 08 0. 50 0.50 !03.18 334. 50 

12 H 0. 40 o. r.o 103. 17 I 334. 8.'l 

12 18 

I 
0.40 0.50 103.17 3:J4.00 

l~ 21 0.40 o.w 103.17 334. 80 

I i ------I 

Means ..... , .•.•••••••••••.....•••.. 103.19 334. 7f>5 

The results of these three series of obscrYatious arc as follows: 

-----~------,-----; 

! l\Ucromettr : 
Borda'r; lni.r.i readingl:I. 1 

Standard of the Couservatoirc : I03. 
45 

I 33~. 04 Sec<1ndEeries..................... ~ 

United States meter; f I 
E'in!!toerie:H...................... 103.77 i 329'.455 

Third series .... ---···-·-·---··-· ~~1~~1 

Means ..••...•. ~~--~~~ [_332.11 I 
From thio; follo'\'\'s: 
1. 'l'hat the mean temperature indicated by Borda's bar <luring the observations of the United 

States nwter was identical with that showu during the obsen·ations of the standard. 
The extreme reailing·i,; of this bi-metallic bar wen~, on the 2:1d, at 5h 15m, 1450.30 for 240.2(} 
On the 24th .. _ ....................... _ .. _ ........................ 103°.45 for 0°.00 

Difterences .....•.................................... _...... 41°.85 for 24°.20 

Each division of the rule therefore represents : 
no.s;-;: 240.20 = 10,75_ 

The extreme variations during the observat.ions being comprised between 1030.82 and 103°.17, 
have never exceeded 00.37; and this remark confirms the conclusion as to exactness which was 
drawn from the identity of the means. 

The readings of the mercurial thermometer, plunged in the melting ice, were only noted as an 
accessory meam; of verification. 

2. As the positive differences of the micrometer readings correspond to an increase in length, 
and each diYisfon represents one-thousandth of a millimeter, the United States meter is longer than 
the platina meter of the Conservatoire by om=.ooo 07. 

3. The official report of the 5th March, 1864, which establishes the difference between the 
original platina meter of the Conservatoire and the original meter of the archives, an exemplar of 
which is hereunto annexed, having shown that the meter of the Conservatoire des Arts et Metiers 
is too long by omm.003 29, the valµe of the United States meter is determined to be 1m,OO{) 003 36 
at the temperature of melting foe. 
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In consequence. of the preceding- verification, Messrs. Barnard and Tre,;ca haY<' been satisfied 
that this last number expresses the n11ue of the l:nitt·d States meter. Thf',\' replal'ed tlw meter· in 
its boxes and signed Jl1i" rr~port of their operations. 

Done at the Uonservatoire in Paris this 30th of August, 18G7. 

A true copy. 

F.A. P. B.ARNAim. 
H. TRESCA. 

P ARrs, September 7, 18G8. 

LP G~neral de Dfrision, membre du l'Institut, Directeur (le Conservat.oire Imperial des Arts 
et Metiers: 

A. l\IORIX 

18 
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APPENDIX No. 8. 

XEW MERIDIAX IN,O:TRI')IENT J:'OR TIME, LATITUDE. AND AZIMFTH. BY GEORGE DAYIDSON, ASSISTANT 
l'.KITED STATES COAST srHYEY. 

Ill the geographical reconnaisRancf's hy the Coast SnrYP.Y on the Pa.cifie coast, for tlw determi
nation of the latitmle of muuerous points and their <li:lforeucc of longitude from well m;tabfaihcd 
statioui<, accliracy and rapidit.r Wfl'(' es1wciall,y demanded. 

Tim instl'uuwnts used werC' the '.W-inch \Yurdermum portable transit and the 40-inch zenith 
telescope, with a single ouse1Ter and onl.r one night, f11r observation at each station, frequentl,r 
landing through the snrf at evening aud returning to the ve8sel before morning. The transit wa8 
1>laeed in the meridian, and ouRen·atio11R for instrumental an<l clock corrections made therewith; 
the transit was tlwu rnplnced by the zenith telescope for latitude obscrYatiorn.;, which generally 
embraced tweln' pairs of star>:. 

111 1.-;;;;~ this ilut,\ lP1l to tlw proposition to secm·e a fine 1evel to one of the fillders of the transit
to adu a micrometer with Ycrtical mon'mcut of the horfaoutal thread, so that after the completio11 
of tLe transit 00Re1·yatiomi tbt· smut• iuRtrument would he at Orn'.e antilahle for the latitude ollser
Yations liy tlw.zpnith tekt1eopc nwthotl. This i1n-01Yetl tlu' lifting of the teh•seo1ie from its bearings 
after till' ohservatiou upon the first star, and n•Yersiug the transit axis and llireeting the telescope 
to the l'iH llll' zen itl1 1lista11ce. 011 the oppositP sidP of tlie zenitlt. 

In Janua.ry, 18i"ii-l, drawing,,; of such an instrument with additional 11ovelties ·weTe made for the 
Su1Jeri11tt•u<leut of the l\ntRt Survey, antl are on file in the an~hives. 

In the geographical reconnaissaiu:e along the coast of Alal'ika in 1807 the peenliarities of the 
dimate proved that rnvidity of adjustment aucl of ob:;eryaf.ion were essential to success; and a 
study of tlw question lf•<l to thP present form of irnstrmneut, whereby the zenith telescope is ahan
done11, as tlw new meridian instrument combines all the e;;;sentials of the transit and zenith instru-
111e11ts-affordi 11g means for Hit~ accurate determination of the instrumental an<l clock eorrections, 
for the determination of the latitude hy med1lional zenith distances, and for the determination of 
the astrnuomical azimuth of a g·i,~en mark b.r obserYations upon a close circ1unpohtT star at all,\' 

l10ur angle. 
Tht• main idea in thii'l new form is that the horizontal frame of the transit stand is divided into 

t'vo part1< lwl'izo11tally-that the upper part, for carrsing the supports of the transit axis, moves on tlrn 
lower par't 1,,.,, rnemrs of a short lmt large central vertical axil<; that tbe lower })art carries the foot 
screwR; tLat the two can be :finnly clamped together direct1," over each other, or when making a 
moderately small angle with each other, (l;jO or 200;) and that the ends of the frame are parts of 
the same C'.ircle with graduations upon the lower and a vernier upon the upper frame. 

The n•rtical axis ha.s an internal aperture of nenrly thr<Je inches, by which collimations 
can hl• malle with a trough of mercury beneath. One of the hearing8 has a movement in azimuth 
of two degTe1•s with a :lirwl,l" graduated micrometer screw to me:umre the amount of movement. 

The telescope h<ts two tinders, one larger than the other, aml furnished with a delicate level for 
the latitude obserrntions. It has also a fine micrometer capable of read,y adjustment in the vertical 
or horizontal planes. 

lu order to measure the inelination of the transit axis when the telescope is pointing at or near 
the zcnitl1, where the ordinary striding level is unavailable, a hanging level has been devised for 
that imrpose. 

The first advantage of tlie double frame is the greater Tapidity with which the instrument can 
be a<\justed in the vlane of the meridian, or in the plane of the vertical of a close circumpolaT star; 
for when once leveled no change of position of the lower frame is required, and re11eated levelings 
ath~r each ap1>roximation arl~ avoided. The tele8Cope, earried by the upper frame, is moved 
smoot.l1ly ~iml rnpi<lly in searching for the star, which, when found, is followed with regularity until 
within reach of the azimuth screw. 

'l'he two frames are then strongly clamped togethn by four large capstan-beaded steel screws. 
After the tra.nsit observations are finished stops are adjusted between the upper and lower frames, 
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by which the position of tbe m<>ridian is readiJ,\· found; tl1P fonr damping serPws ar<> n•li<>Yf'd and 
tirn uppl•r part of t11P franw is fr!'P to 1111n-P upm1 tlH' lower, arnl oh,.,ervati011,.. for latitude are at 
once commt'Hct>d and ob:,;erveu in precisd~· th(• 1-mnw rnannc>r ai; with the zenith tdeHl'O]H'. 

\Vith telescopes of equal power thi:-l 1ww form has au ad\·antag-e oYer the best form of the 
zenith telescope iu tlie stability oi' tlie support and the larger transit axis of tJie. tt>le.,;cope. 

l<'or astronomical azimuths at tl1e main stations of thP triangulation the instrument affonls 
pPculiar advm1tages; and the obsen·atious may lm made with thl' mierometer of tlw Y support, 
or with that at the focus of tlie ol~ject glasR. 

To preYcnt wearing- of the piYotR of th<> transit axis by pressure upon the Y's, and h~- the weight 
of the level, graduated s;priugR '''ill be secured to the uprights carr;ving 1lw Y's, arn1 prf'S8 npwartl 
on the under side of that part of the piYot ~which projects outside the Y'8; and a similar arrange
ment to the inYertP<l V'8 of the ]eYel, b.' which means most of the weight "'·ill be borne ou the 
outer ends of the pi.-ots. 

In the work of geographical reconuaissancP the question of s1zP, weight, and portabilit;-.· of 
the iui,;trmnents used is au important one. The telescope must bear power to show t11e i;1ar11 of the 
B. A. C. with fair illumination. It ha8 been found that the vYunlemann portable tram•it with a. 
telescope of twent,Y-8ix inclws focus will show fairl,i.· stan1 of the Rixth magnitudl' and 8tand a }lower 
of sixt,\·-fh-e. The Tronghton & Simm:8 zenith kle8eope of fort,\··fiY<~ ineht>R fo<'.al length somPtimes 
failed to show sbtr8 marked of the sew•uth magnitude, although thii-; has rarPly been the «ase on 
the Pacific Coast. It wa.s decid(~d to try a telescope of thirty to thh1:,\--two h1<'11es focal length, an<l 
the staud proportioned tliereto. The telescope of tlw new iustniment hal' a focal length of thirty
one iuclwi,;, with au olljeet. glaRs of two-and-a-half inches diameter, and gives good definition with a 
power of ninety. 

The drawings and a model of the instrument were mad!' hy l\Ir. Dayidson and snbmittprl to 
the criticism of l\fossrs. Hilgard, Patterson, Schott. and \Vurdemanu, of tlw Coast SurvPy, and 
recommended. Although pressed. for time t-0 han• one ready for the Coa8t Sm'"\-e;'!' Solar Eelipse 
Expedition to .Alaska, J.Hr. V{nrdemann has finish<>d the inio;tnunent with his usual skill and 
ingeunit,v of detail. It 11as hf'Rll practicail~· testf'd h.r As8i8tant A. T. Mosman at the Coast. Survey 
station at Staunton, Virginia, under very disadvantageous circumstances, and has fulfilled all that 
was predicted for it. 
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APPENDIX No. 9. 

ON THE USE OF RAILWAYS FOR GEODETIC SURVEYS BY .J.E. RlLGARD, ASSlSTANT IN THE COAfiT 
SURVEY. 

For a imrvey of an extended area of the earth's surface, the trigonomctrieal method has hitherto 
been the onl~' one 1wacticed with success, and indeed is the only one which it has been possible 
to apply with the desired precision. In a country with irregular surface tmversed by ranges of 
hills, the lineal measurPme11t of distant'es is, if not altogether impracticable, at least atten<led with 
a great sacrifice of time, money, and precision, while the trigonometrical method is facilitated hy 
the inequalities of the ground. \Yben the heights are wooded, but little clearing is generally 
required to make the stations intervisible, and in long-settled countries Yery little dHticulty has 
been met with from its obstruction of forests, because tl1e arable land has long been cleared. Bven 
over the extensive open plains of Hm1sia and India, triangulations ha,-e been carrie<l by means of 
eleYated st111ctures iu preference to lineal measurement, which, without special preparation of the 
ground, would have heen slow and tedious. 

\Vhen, however, a tfat country, covered in good part with dense forest, is to be surveyed, the 
trigonometrical method is attended with great difficulties. In addition to structures sufficiently 
high to o•·ercome tl1e inequalities of tlw ground and the curvature of the eartl1, lines of sight rnqnire 
to lte opened through the woods, aud the work of the axeman becomes a serious item of expendi
ture. On the cmtst-liue of the C"nited States long lines of sea-bead1 occur, closely bordered in-shore 
by clense forest, often growing out of impassable swamps, throngll which the opening of lines is 
nearly impracticable. In such case8 the method of direct lineal measurement has been resorted to 
with good success. The distances were measured with the apparatus <lescribed in the Uoast Surve.r 
Report for 185i, (Appenuix No. 41\) between points as far apart as the configuration of the sh1>re 
would permit; the angles between sncce8sive lines were measured with a theodolite, and the direc
tions carried forward by measurement of angles between points as far distant as they could be made 
intervisible. In the measuring apparatus as described, bars of fimr meters in length were used, 
but it hao; since been fi:mnd in practice that bars, six meters long, can be mauipulated with suffi
cim1t ease, and by their use the work is proportionally expedited. Still, the measurement with rods 
is at best a slow proeei-;i-;, compared with the rapidity with wl1ich it ma,y he effect.ell by a wheel 
prodded 'With a register of revolutions. 

For reconnaissanees, the wheel of a wagon has been extensively used; for more accurate map
pii1g, that of a wheelbarrow, more or less equipped with means for recording the changes of direc
tion and }(>yet. But, for workR comparable in precision with the results of triangulation, it is requi
site that the wheel should run on a smooth, unyielding track, and that there should not be frequent 
changes of din'dion, which, wheo the;r do occur, 11m . .,;t he kept account of with all 1wacticable accu
nw,Y. The iron track of railways affords the necessary conditions for the suc<~esl'!ful use of the 
nwmmring-wl1eel, while, by a natur~tl i-;equence, the roads have straight lines of considerable length 
and few curves in rcgiomi where the absence of hills renders the use of the trig·onometrical method 
llitlieult. 

l n mm\y of the States of the Uuion that lie west of the Allegheny Mountains, the execution of 
u trig01iomt>trical snrYe,V, as a basis for a correct map of the country, woultl be a hopeless under
taking iu th!' pre:,;e11t :;;tate of its culti\-ation. But a careful measurement of the railway lines tra
Yersing it in enr.r clirection, accordiug to the methods which it is here proposed to develop, would 
afford a network not inferior iu accura-0y, and well calculated to furnish valuable additions to our 
kuowh~dg•i of tl1e figure of tlle earth if a proper system of determinations of latitude and longitude 
wen• eorubiued with it. 

Irrespec\th'e of the object of obtaining data for a correct map of the country, the metllods here 
propose<! are especi.aHy a11apted to the measurement of arcs of Jlarallels or meridians-geodetic 
work I>roperly Hpeakiug-a matter in which we are, as a people, greatly in arrears~ the demands 
of modern civilization. While in all nations of Europe eager efforts are making to a~ertain the 
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dimensions and configuration of our globe, America is doing nothing in the common nrnse 
except what the s1rrvey of the coast and of the lakes incidentally accomplish. Some of the railwa~·i:-; 
ru1111iug I1ort]1 aud south iu the valle~· of the Mississippi, au<l others tr~ffersing· it iu a11 east awl 
west dfrection, are admirably adapted for the ascertainnw.nt nf such data. No mort> Yalnahle aud 
permanent additions to science could be made by associations dei'iiriug to coutrilmtc somt•thiug to 
the sum of human know-ledge than the admeasm·ement of ~mch arcs-no mode of connecting his 

·name with the histor;\· of the h~uum race deserves more tlw attention of a :l\Ia•ceua8. 
The writer would by uo means he understood as advoeating tlit• niethod:.; Iw submit,.; in pre1\>r

ence to tllat of triangulation wl1ern t.l1at is readily praetil'able. On the contrary, tlwy are to be 
considered as only supplementary to the latter, which 8honld ahnt;\~s 1Je used wlu--n tht• groull(l is 
favorable, all(l which, as will be seen, formH a nece88ary p<1rt of tlle flcheme. 

It will not be 011t of place to mention here that the detaib have been dt>sig-11ed witl1 ,;pPeial 
reference to ·a· measurement across the neck of the Florida l'pnimmla, from tlw point wlwr!.• the 
triangnla.tion at present termiuateR to the Cedar Ke~·s, arnl frmn the same point to Tallaha:,;>1ee antl 
St. :holark's, whence tlie triangulatio11 of tlw 1·oast. Poxtemll-i west ward-the ol~jt•!'t heiug to cl1p1·k tl1P 
long coast-linP triangulation all around thP 1wninsnla, and to add to tlw tria11g-ulati011 of the wc>sten1 
Gulf coast thC' link which will gi'e the length of au arc of the parallel of thirteen dt•gree:s extend
ing from Fernall(liua to Galn•ston. 

The propOS(•d pl:rn comes under two principal heads, the lineal measurement of drntam·es on 
the line of railway, a1Hl the angular nwmmrement:s for xectif;yiug the line aud carrriug forward thP 
directions. These will be separately considere!l. 

Lineal mca.~uremcnt.-'l'he meaimrement by means of a wheel is extrenu•ly accurate, when t1w 
surface ou which it rolls is even, and the wheel is"guidtd stmigllt. lu fa('t, the preciHion with whid1 
the same measurement can be repeated iu experiments on a small scale, with wt•ll fiuisltcd t1urfaees, 
leavPs nothiI1g; to bP cll•sired. 'l'lle irregularitie,: of a railwa;\· tra.ck and tlw want <if iwrfrctly true 
guida11ce of the wheel will occasion small errors, the average amount of which, from experiJ11e11ts 
made, is estimated at two-tenth8 of a millimeter iu 120 meters. Thi8 nucertaiut.\~, it will ht• 
observed, does 11ot increase in the same rntio 'Yith t11e distance me:umre<l. ais doe8 tlw enor of a 
base-line where triangulation is used, but heing as likely to he in defect as in excess, it will incre:1se 
in a. lower ratio (theoretically in tllat of the square roots of the distances) hy virtue of the compen
sation of enors. It may fairly be assumed that a mile ean be memmrPd witl1iu two milliuwters, a 
degree of predsiou full.)· t~qual to that 01Jtai11ed by the most perfect bar apparatui; hitherto in use. 

In the apparatus de\'igned for thi:s work, the measnrinµ: wheel ha,; a ci1·cumforeuce of t11ree 
meters, and is drawn along the track by beiug attached to the rear of an ordinary four-whcded 
hand-car, which serves .at the same time for tho transportation of the sm·veying part.y. The wheel 
is of bell metal (bronze) cast in one piece; its axle., twelve iuclws in Ieng-th, is fixed to it, and runR 
between conical centers, which are supported by two branches of an arm ex:teu<ling from a stroug 
bar held in journals across the rear of the car. In this way the wheel can pror1111t1~; risP aml fall with 
the ve1·tical inequalities of the tra£k, while the four-wheeled truck of the car guides it n•rs 1rn:uly iu 
the true line. It can be readily detached when not in use. The rim of the wlwel is tllree-qnarter8 
of an inch thick,· and is rounded on the outside so that its tread is 1p1ite narrow. lt ii,; prott'cted 
from the sun by a casing of bright tin, in which is likewise inclosed the bulb of a thermometer. 
The counting apparntus is simple, registerhig on a dial the re,·ohitions up to one thousand. lt is 
not necessa1·_y to describe t.he medrn.nical parts of the apparatus more iu detail, as a ftuther experi
ence in practice will doubtless lead to modifications and adapt.ationis which 1tia_\· IJe hereafter 
embodied in a full descri1>t·iou. 

The index line, from which the re\olutions are counted, is drawn on a. plate let in tlle side of 
the \vhee1 so &S Yery 1warl~' to touch the track; a spirit-leYel attae1wd at right angles to it secul'ci:-; 
the exact completion of entire revolutions. The line can be transt'ened to tlie tl'~wk lly meaas of a 
square, or better hy means of ll prismatic mirror attached to the index plate. TlJe adjustment of 
the precise revolutionR is accomplished witlrnut moving the car, br means of a tilw :sc1·cw in tlw 
connecting arm. The measurement of odd distances, less than a full l'tffolutiou, is not ln·ovided 
fo1· by a graduation on the wheel, being VCQ' readily performed by means of a beam compass and 
scale. 
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The lineal Yahw of fl completk' rc>volution i'> best ascertained by repeatedly rolling the wheel 
over a •·pry accurately measured di1'h111cP of at ]Past one ]1m1dn~d times its girt11, on a good ayeragf' 
railway track. As a pradical result a Yalue thus obtained wonlJ probably he more reliable than 
mw obtained hy experiments on a more Iiruite<l scale, which on the other han<l migl1t be more 
rPadily ext'cnted. l•'or an assumed. circumference of three meterR, the comparison of two revolu
tio11s with the 8ix-meter standard would be conyenient and readily pcrformecl. It if; of c:ourse 
nceei\sary to seeure the terminal points of 8ndt a base-line by works that are quite independent of 
thP track. aml to which the -wlwel-mna8tirl'me11t 1•.m1 be refenwl. 

Thi1' b<tSP·line will equally st>rvl' for ascertaining the proper temperature correction, by making 
the measurement with the ·wheel at different degree8 of heat. Special att<:-ntion is given to making 
the thkkuess and diameter of the bulb of the attaclwd thermometer such that in tbe same expmmre 
tD dark heat it will acquire temperature at the same rate afl tlrn wheel. · It does not appear very 
difficult, after a few experiments, t(} eft'pct this eondition within the limits requirf'd ·for sufficient 
precision of the temperature correction. Thf' a.-erage temperature indicated should not differ from 
the actual average temperature of the wheel by more than 1.0 Fahrenheit, which will insure the 
accuracy of the eorrection for temperature within one hundred-thonsanclth part of the <liiitance 
measured. The plan of using· such a tlwrmometer has been preferred to that of employing a sm~oml 
wheel of different metal, and inferring tht' required reduction from the diffcwence in the mt"a8tHed 
distances, because it would IH1 equally difficult to secure the isochronic heating of the two wheels, 
and because there is hut littll' difti.1re11ce in tl1e expansibilit_y of t11e har1ler metals which alone could 
be employed . 

.As part of tlie lineal measurement we must treat the transfer of the marks ol1tainctl ou the 
track to points st'cured in the ground whf're they ·will not lw disturbed by the pas1'age of trains. 
Here we hl•gin to encounter tlw difficulties of our method, and at once lose the' extrem<~ accurac;y 
with which we commenced the operation8. If it were alwa.''S convenient to place the mark, a,t a 
nm1r distance off, at right angles to the track, it wclllld be r;asy to prodcle the requisitP rnPans b;y 
some optic<tl attaclmwnts to the wheel, which have in part been drniigned. But iu genera.I that 
will not be practicable, aml it may often be necessary t-0 make the mark at the distance of a few 
roc:ls, u11 an excavation or down an embankment, and the plan adopted therefore is to center a 
theodolite over the mark on the track, for whicl1 pnrpose the stand is proYided with ~tiding plate8 
and a vertical collimator, to measure the angle lletween the direction of the track an<l that of the 
permanent mark, and to ascertain its distance either lly measurement with the beam-compass or 
b;y an intersection from another point on the track, one or more reYolution8 distant from the former 
one. Fig. 1, Sketch No. 26, illustrates a case where at the terminus a of the right-line tra-0k a to b 
the t.ransfor to the side-point a' is made by laying off at a a right angle and placing a' at the 
measured distance of three meters, the ground being level; while at the other end the mark b' was 
establishell at a convenient point on an elevation, and its position relative to b ascertained by 
measuring tl1e angle at that poirit. arid at another c, fifteen meters distant from it. The rnetl1ml of 
deducing the length of a' b' from a b by means of these data is too simple to require explanation here. 

The measured Hue follows the grades of the railway, and must of course be reduced to a hor
izontal plane. In general the grades will be obtained with sufficient exMtness from the engineers 
of the road; when that [lource of information fails, the levels must be taken, which can be done 
ra1>idl~·, as no great precision is requisite. 

Rect~fication of cur~;es.-The best way to deal with curves, when practicable, is doubtless to 
continue the longest straight lines to their points of intersection, and measure the distances from 
the points where the lines leave the track, by some convenient mode possessing sufficient precision. 
J<,or this purpose the measuring apparatus mentioned in the beginning of this paper is very suitable; 
but another means of sufficient exactness and quicker application will be found in Paine's steel 
tapes, whieh should here be used by stretching them over tripod stands, provided on the top with 
a piece of soft wood about an inch wide. The steel tapes, when arranged for this use, have at each 
end an additional length of one foot bryond the marks between which the measure is continued, to 
bring the hand of the person starting them clear of the stand; a needle point inserted into a small 
handle is stuck into the top of the st.-ind, by the mark on the band or tape. A simple sight 
movable vertically, with a spirit-level and graduated arc attached t-0 each stand, serves to note the 
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iJJcliuation to the hoJ'izon. The measuring tapes actually used in tl1is way were twe!Ye mf'ters 
long, and yiel1l<>tl excelleut results; they coulu with arl»antage ha.Ye a length of 1'ixtcen nwtns. 
No special skill is re<1uire(l to sd up a tripod iu the required place with sufficient aJ>tll'OximatioJJ 
after first stickillg an ordiuar.r cllaiuiug-pin into tLe ground at the proper t.foitauce. 

'fhe metl10d of mcaimriug the tangeuts ac aud Ill' to tlte point of iutt•nwctio11 c, is illustrated in 
Fig. 2. Tile only angul~u· me~tsnrcrncut requisite in that casf• i\-l that of the angle at c, b(~twee11 the 
two tang<mts, whicl1 mn,.;t of course bf\ that suhtcll(le1l lwtwecn the poill1 s p aud q, marked neat· their 
further extn:•mitie.'\. Jt \1·ill frequentl.r be more readily praetieable to mea1mrn tlw <·lmrd al1, ;,;iuce 
some uatural obstruction, a hill 01· a Htream7 will han· gh·ell oceasiou fol' the ctuYe in tlrn Toad. 
Iu such case we must measurl" the angkt-> at a and b, between the ~honl aml the adjacent tang-t·ut; 
and since au is a comparatiYel.Y short line, great care must he takell iu tile centering of tlw tlwodo. 
lite and mark, in order to preserYe tlw requii-;ite precision in carr,rillg forward the directimi. It i:-; 
best to ha,·e sen•ral similar tripods, on which thf' theodolite and tarp:C'tH may !Jp monntt>ll in a Ike 
manner, so :O'h"> to he interehange(l while the tripods remain in positiou, wlddt will secure the identit~· 
of the points oceupietl and obserYed upon. 

If we could rely upon the uuiform cnrn1ture of the track, it would lw ad;-isablt> to dispense 
with the direct measurement of the chord, and to derfre it from the length of the arc measured with 
tlw. wheel, by com1mting the ratio of the chord t-0 the arc from the angle subtended at the center, 
which is the ::mm oftlte angles abc anrl cab. It iR ])robahle that when tl.11:' whole diange in directiGu 
does not exceed nfteen degrees, this IJ1au may be resortf'd to without sensible errors, as small deda
tions from u uniform circular cmTe would not materiaJI~· affect the length of the chord. Tlw 
inferred value of the latter may be rendered more eertain by measuring flt(' offset a e from the 
middle of the arc to the chord, and making the reduction for a parabolic me, if de is fnuu<l not to ha Ye 
very nearly the value of the Yersed sine of half the arc. But -wheu we Paimot measure eitl1er tlie 
tangents or the chord directly, it will iu general be preferable to adopt the pla11 illustrated in Fig. 3; 
where we resort to triangulation, using a, portion of each tang('Ilt a' a and h' b as base-li1wR from 
which to fix the position of a poi 11t c, in reference to a and b, and outaiu tltc m0ans of carrying 
forw1trd om· sy;;tem of <listances aud angle;;. It js needless to sa;r tliat if the direction al> can lw 
included iu the angular measurements, tlw work will be greatl,\ strengthened therehy. 

When a common point c cannot he fonn<l visible from hoth tangents, it uw)· h<> necessary to intro
{luce one or more intermec1iatp. triangles, as in Fig. 4, drawn to illustrate the case of a reYer8ed cm·vp. 

It will not, infre.quently happen that a litw of road wl1ich in its general elwractm· is welI mlaptl'd 
to this mo<le of survey crosses mu,n"en ridges of conntr~-, when man.\' <'mTes· an• introduced and 
deep cuttings cramp the proposed operlltions. In sucl1 east's tJ1e lineal lJlf'asurement slwuld he 
ahandoned an<l triangulation re~rted to for crosRing tlw mor~' difficnlt country, the me~1sured 
tangeuts affording ready hase-lines for the work. 

Reductimi of tlie measured lines and angles to a simpler s.ysteni.-'Yheu the operations performed 
involve smaller links than tU,.,tances of three or four mile::;, it iR deRirahle to straiglitl~n out th(', work 
hy reducing to one common line all the shorter distances of which it is eomposNl, and by measuring 
the angles bet1,·ee11 such succAssive g11iile-li11es, as we will caJl them, fo carrr forward tl1e directions 
independent of the many angles that have entered into tJ1e framework of tlle original measurement. 
\Ve give an illustration in Fig. 5, showing a line of road of ratlwr unfaYorahle conditions, drawn to 
a scale of two inehes to the mile. The points 011 the lin<' arc numberPd in succession; the distance 
1-2 has been obtaitwd by triangulation from the base 2-3, by which the position of A is at the 
sainc time determined; 3-4 has been measured directly with the steC"l tape; 6-fi' is obtained from 
5-6, and 6'-7 from 7-S by triangulation, as shown; hf'hn•en 9 aud 10 the tangents ha,·e been 
measured directly to 91

; the chords 11-12 and 12-13 lmvB he.en derived from the measured arcs and 
oft'sets, and finally B is determined from the base 14-IG. The lengths of all the right lines along the 
track have been ase.ertainecl with the wheel, and all the angh•s iu the scheme hM·e been measured 
with the theodolite, including at A and B the angles between tl~elinejoiningthem au<l tlw uext indi
visible distant points Z and C. The broken line A-3-4-5-6'-7-9'-11-12-13-14-B is now reduced to 
the line AB by multiplying each link with the cosine of the. angle which it makes with that line, 
and taking the sum of the products. We thus obtain the distance A B and its direction w'ith 
reference to adjacent Jines. 
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The example chosen iR purposely an unfavorable one, in>olving a good deal of work on a short 
distanC(\ a11d it may lw readily admitted that if the countr;>~ were moderntel:v open, the same result 
could lwttcr lw attairwd l)y tlJe ordinary mode of triangulation. But the work (letailed cau 1><1 done 
hy a Hmall fon·e, in al 1um1t any contlition of the atmosphere, and is not comparable to the felling of 
a thousand trees required to open lines of sigl1t for a triangulation. Under the conditions predL 
cated for the method in the introductory remarks, the writer is confident that it prnves a valuable 
addition to our methods of geodesy. ' 

No small sa-ving of time and expenditure will be found to result from its convenience of trans
porting the sur-veying party, its material and supplies, either by ordinary trains on the road, or on 
a light truck used as a tender, ~ml attached to Ute Jiaud-car. The tender wilJ carry, besides tents 
and camp equipage, a portable tripod and scaffold for ohserring with the theodolite from an eleva
tion of twenty feet, which is an almost indispensable means of overcoming the minor inequalities of 
the ground wlwn measuring the angles between stations separated by greater distances. 

A careful reconnaissance of the line of road should of course precede any actual survey, in order 
tLat the methods to he applied at each particular turn may be known and provided for. 
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APPEXDIX No. 10. 

DESCRIPTION OF A REFLECTOR U'U:D A8 A SIGNAL IN TRIANGCLATIOX. DESIGNED BY J.E. HILGARD, 
ASSJSTANT C'.'ilTED STATES COAST St:HYEY. 

'l'hc most effectiye sigua1 used for making stations visib1P at hmg lli:-;ta11ceR is the heliotrope, 
which pe11eti·ate:>. the haze wbencwel' the outlines of the <listaut hill:; h~ffe uisappeal'etl. The usual 
form of it is tigured iu the Com;t Surn•y report for 18Go, Plate ~o. :.!7. The lleliostat, or he1iQtrope, 
mo\'P<l b,\· dock-work, is not use1l, brn::rnse it require:-; llHJl"e can•Jul h:nH1liug, aml its use wonl11 not 
dispense with the seiTiceo'i of au atteudaut, >vho can equally well be employed in directing the 
heliotrope. Tlw employment of tht heliotrope is ou that account expensh-e, an<l in remote localities, 
on the tops of l1igh mou11tai11s, it is often difficult to sub>;ist tile atte!ldant, a11d the (~mployment of 
an additional hand is uecessar.'·· 011 the mountains in Califomia this 1lifficnlty is io;onwtimt•i,; a ,·er,\· 
serious oustade to the u:-;e of an otl1endse desirable point. The employment of thP tin cone or 
conoid is limitell to modPratc distam~Ps, as the reflet·tion from the tiu soon uecomes dimmPd by 
exposure to the weather. 

The brilliant l'Cfiection from the glass globes sil>ered on the inside hy Liebig's method suggested 
their employment, since Ruch a hemisphere would, for all positions or tlu• sun, throw a retlection to 
nearl,\· eYer,Y point in the horizon; but it was found that tbe image, although ,·er_y brilliant, was too 
small in lliametn to be r<>a<lily seen, and iu fact \Yas lost, as the ligllt of the stars h; lost in the da~-
time. Owing to the perfed figun• of Ute gloue the re:lleeted image of tlle 8UU oceupies not mnch 
more than half a degreti of its surface, and it would require a hemisphere of six or eight feet diame
ter to give a sufficiently large image. 

The idea then occurred to nw. tn anang<' in parallel row>; a :,;erif's of glass tubes silverc<l on the 
inside, bent in an arc of a cirde of litrge diameter, so as to have a enn·ature of about 24°1 and 
placed with the upper pal't in a Yertieal position, as ma~- lJ(• better understood li;v inspeeting the 
illustration on Sketch No. 26. Each of these tubes sends to tlw horizon in eYery direction, witbin ~1 
rimg4~ of 1200, a. lirw of light about an iuch in length, which appears JJear thP top when tlle sun is 
in the horizon, and gradually traYeh; downward as the sun rises, and at tlw sanw time moving 
across the tube as it changes its azimuth, m1til the reflection i8 lost at the bottom wllen tlw sm1 lws 
reached an altitude of twice the curvature of tlw tulw, or about 44°, at whieli tinH• tlw llt•nt of the 
da~y generally renders observing impracticable. The joint effect of niue of tbese brilliant 1ine,.;, dis
triuuted OH!l' a breadth of six inches, i,.; much the same as if a less inteUS(' 1·e:flectio'1 ·we1'e enmly 
diffused over the sanrn Rnrface, aml is readily seen for a ~reat 11iHta11ee. 

In nsiug these reflectors, two or more faces a8 deserihed rna;r he Ret up ou a common base, 
Mranged either in regular polygonal or<ler, or, better, so <lis]JOS<'d as to l,!:h-e the most advantagl'OUS 
reflections in the directions from which it is to be observed. Sen~ral of these i·ettectors have been 
used in the field and found to answer their purpose very well. 

Their construction is comparatiYel;r inexpensive. The tubes arn bent into tlw required form as 
tbey are dra:wn at the glass works, by beiHg curved around a wooden disk of eigl1t feet diameter. 
It is not necessary that they should be very nearly of the 8ame diameter; those of a half inch 
internal and three-quarters inch external diameter ha\'e been foun<l to <wswer best. It will not do 
to have the bore too sman, as it is difficult to fill them with the siln~riug liquids, and they do not 
contain a sufficient quantity of it to deposit a dense coat of silnir. The sikerin~ is effeckll with 
facility b;r the kuown methods, and presents a Ycry perfect appearance, as the interior of the tubes 
is fire-clean. The tubes are au~uged iu simple wooden frames., and Sl\Cured in position witll putt~
or plaster. 
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APPENDIX Xo. 11. 

REPORT ON THE FIELD AXD OFl'ICE WORK RELATING TO THE TIDES. 

CoAsT STTRVEY Or:r·rcE, No1Jember 1, 1867. 

DE.A.R SIR : I haYe the honor to submit th<· folklwing report on the field and offke work per
formed during· the past year h;r the 'l'idal DiYiHion, now under my cltarg;e. 

Field-1cork.-The statiorns occupied duriug· the past year to make tidal obseryations for ge.neral 
1mrposes lrnYe. bePn m; follows, Yiz: Owl's Head, l\laiue; Portland, Maine; Boston, J\iassachuse.tt>:; 
New York; Old Point Comfort, Yirgiuia; Dry TortngaH, Florida; San Diego and San Frmieis1·0, 
California; and Astoria, Oregon. At most of these statiom; obsen-ations haYe been kept up for 
many yean•, and should be coutinued long enong11 to satisf:r the conditions requisite for deducing 
from them the general la\YS of the ti(les. Tidal obser...-ations haYe been made at various other 
places by observers directl,\- eonneet<'d with l1ydrograplJie parties and for their Rpecial use, conse
quently they are generall.Y of short contimia111~e and not reported directly to this division or under 
its charge. The Rtation at Owl's Head was occupied for the first time 011 t11e 17th of July, 18G7, and 
seems to be a very good one. Obscrrntiorrn at l'ortlancl were discontinuetl the 1st of :November, 
1866, and tlle gauge, after uttdt>rgoing repairs, IIWYed to Owl's Head. A new series of obRe>rva
tions was commenced at the Hoston mn-y yard, with an impron'd form of Saxton's self.registering 
t.ide-gauge, on the 1.Jth of August, 1867, awl it 'dll, no doubt, yield results of great importance in 
relation to the improvements goiug on in thP harhor. If coutinued long enough, it will he of great 
interest, too, in a scientific point of Yiew, es]Jecially when takPu iu connection with the previous 
observations made there. 

T1te observations at GoYernor's Island and Old Point Comfort have hecn continued regularly, 
wHh the exception of rather Herion8 stoppages b;y ice, last winter, when the gauge at the former 
place waR frozen up for nearl,y half a month) and at the latter several dayfl, mul the observers had 
to resort to other means. It is very desirable to vreveut, if vossihle, the Tecurrencc of such 
stoppages. 

Tortugas waR occupi('(l seyera1 years ago, and used as a station with which to compare others, 
while a regular 8eries of obi;:ervations was being made at sets of stations successively occupied 
along the Florida reefs an<l the whole northern coast of the Gulf of 1VIexico, for the general purpose 
of in...-estigatiug the m1omalies of the tide,,; on that coast. Unfortunately tliat plan had to be 
abandouetl before the series was finiHhed; hut it is to hP Jwpml that it can be resumed and com
pleted soon. 

The observations on thl' western coast hayc continued to be entirely satisfactory. They arc 
all in charge of the same obsl'rYers as heretofore, under the 1:mperYision of Major G. H. Elliot, of 
the Corps of Engineers, ~Gnited States Army. At all t.hese stations the observations have been of 
excellent chai·acter, and thfl great l'xperieuce and tried fidelit;y of the observer8 give assurance that 
all that can be accomplished with the instruments in their kee11ing, will be done. 

It is generally to be desired that as soon as it can be properly done, tidal obserYations he made 
at a few we1l-selectml stations along the coast farther to the northwest, recently purchased from 
Russia. Snch observations seem to be nec·essary for clearing up the- aIIomalies which have been 
observed 011 the 8l1ores of Washington Territory, and the innstigation of the cotida1 lines on the 
Pacific coast cannot he completed without them. 

It is well to commence the hydrographic surYe,r of a coast by the observation of tides, if it is 
practicable, since the sou11dings cannot be exaetly laid do-wn on charts without t11e.m, and it may 
happen that the tidal data n,rc quite iusufticieut for determiuiug the correct plane of reference. If 
the whole wm·k is based on the tidal obserYations at the principal points for an entire year, it may 
be presumed to be good. · 

Captain a. C. Mitchell is observing tides on the coast of New Jersey in connection with the 
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erection of permanent lw11d1-niark,,;. It i,,; hoped that this work. besides its great importance in the 
imrn;_y of tlrn coa;;t, will en~ntually eo11trilmk to thP scttll'rneut of somt• Yery intcrestiug hydro
grapl1ie mid geologieal q 1wries which han' engagPd the attentiou of '4cientitir- meu. Captain ::\Iitcbell 
had 1•reYiom;ly pnt up the tide-gang;ps at Owl'" Heat\ aml HD,.lOJL 

Cl'he following· tahlP gives, hriefly, a rceapit11latio11 of tlw oh,.Prni1inn,,; rf'cei,-ed at the office 
hetweeu Odoher 1, 1811U, and ~on•mlie.r 1, 1.'>ff7, PXclusin· of those macle by the hydrographic 
parties primarily for thd1· own nse in reducing: somHling,;. 

--------·---------~-- ---------~~--------

! ' ! Htatiou. JH:•r· , 
Kind of 

Tim(> of OCCUJ1Ution, 

!Section.! 

I -
manent or 

From- To-

Name of Btation. NnmP of obi<ervPr. 
gt=t.nge. 

t~mporary. 

-· 
(;_ H. "~nn:-itPr_____ 8. IL .. Perm. _______ · July 17. 1t-:G7 Oct. 31, J.1367 

: Portland, :'\laiu11 
•••••••••••• V,....,., 11. \Yrwd -------····--· 8.R .• : Temp ...... '. Oct. 1, 186fi No-v. 1, 186U 

llostonnavyy.ard .....•....... C. Levin, H. Howlaml .•.. - .S.H. .... Perm·-------~ Attg~l;"_i,1~67 Oet.. 31, 18G7 

Ii. 1 G-o"eru-or'r.=.li:_.!au(l 1 New York .. H. T. Btts8ett ..••.......... S.IL .. Perro ....... : Oct. 1, 1El6G Oct. 31, 1867 

Broo-k\yn. NPw York··-·---·-· R. '1'. Bas1;t:tt ..•.••....... llox .. , Perm .....•.. : Oet. 1.18fl0 Oct. ~v., 1e;o1 

IIL OlilPnintCmnf'o1·t, Virginia .... E.}'.Krl~h.~ ----···--·-- RR--: PPrul .....•. _ Oct. 1,1806 Ocr. 31, 1867 

VI. Dry T~rtug-ae, Plorida ·--··-·-· H. Hennero ·-·-----····-··· 8. JL. i Temp--·--- Jan. 8. 1867 April l, 18(,'; 

X. Sau Diego, California._ .. __ .. _. A. Ca,> id~· . ·- ___ . __ . ... . . . S. JL ,. , Perlll- _. _ Oct. l, 1867 Oct. 3:. 1867 

'SauFraucit5co, California ...•.•. H. E. l"hrlandi ···--------· 8.IL .. Perm.~-~---.: Oct. l, 18(j7 0-ct. :n. I~fi"; 
XI. Astoria.Oregon.---·-·-·---··· L.Wilson ___ , __ , ____ . _____ S.R __ 'Perm-·--·-··' Oct. 1,1867 Oct. :3l, 1807 

\ Total day,, 

I 
I 
I 

3~ 

I 7£ 

I 306 
I 

3Hfi 

;3!'~1), 

: 8~ 

3H6 

39(i 

~9(i 

NoTE.-The oll.iervation:-. at llro0klyu nre of day tides, for eomparis:on v:ith thosP at Governor·~ lslan.J. .Mr. Le-Yiu. re~ig-ned. and Mr. 
Ilm-,·bnd io:ucee~Jell on the 3d of October. 

~ffece-u·orl.:.-The ordinary tabulation of the readings from the tick-rolls and reductions of the 
tidal obseryations lHl\'e been ma(le as far a::; more pn•::;sing duties permittetl. Ilut thPse hrandws of 
work had to be for the most part postponed during thP preparation of thP tidc•-tahlPs. An effort is 
now being mack to bring tlwm up, a.-; it is dPsfr:thle tlrnt llH·y should be executed as soon as pois
sible after the observations are receil-ed. All calls for information rC'latiYe to tides, whether made 
by other diYisions of the office, hy field 11arties, or others not connected with the smTPy, have been 
met as speedily as was practicaule. The tide-tables giTing the prediction,,. for 18ffi were completed 
and published iu December last, aud those for 18uS lwn• just been finished and printNl. Tlwse 
tables give the times aud heights of the ltigl1 waters for ahont twenty of the priuci1iaJ port:; of 
the United States, and of the low waters for such of them. as hnYe large diurnal inequality. Tal.Jles 
of constants are also giYen, for fiucling from the abon• the times arnl heights for a great number of 
other places of most interest to navigators. 'I.'lw great. demand for these talJles is n·garded as 
suffici<'nt evidence of their utility. 

Some attention has been giYen to the discussion of tlw long series of observations made at 
Boston. One section of that work was so far matmwl that its resn1tt'i were rnsed in making the 
predictions for 1868. A good <leal of JH'eparation of data and matN·ials has been ma(le for extend
ing this and other similar discussions, which must soo11 he (lemande(1. 

The persons employed in this lliYision tht' past ;\-ear we1·e R. S .. Axery, J. Downes, .J. Sprandel, 
D. Schooley, A. Gottheil, ~1. Thomas, and 1<'. H. Pendleton. 

Mr. H. S . .A Yery continued in charge of the computations made in tlie dh-isio11 and of the field
work, exceptiug for a few months, during which Mr. Po11rt:1lt>s resumed the general supervision of 
the latter. Mr. Ponrta1es was al,.,o frequently consulted with regard to the most important matters . 
.:\fr. Avery also inspected the observations as the.r arriYed at the oftice, and ga.ve much attention to 
the discussions on which the predictions in the tide-tables are based. 

Mr . .Tohn Downes was mostly engaged in tabulating and reducing the readings from tlw self-reg
istering tide-rolls. He assisted 1tlso in some discussions, and in computing the tide-tables for 18U~. 

Mr. J. Sprandel aided in com1mting the tidt>-tabh•s for 18fl7 aud in JlrPpariug data therefor, and 
in miscellaneom.J work. On the 17th of .la.unary, 18G7, he was transferred to tlle Il;plrographic 
DiYision. 

Mr. D. Schooley was engaged in computing the tide-tables for 18ti7, and in preparing data there
for. He resigned on the 22d of November, 18HG, to l>e<>-0nw. a ca.pt.a.in iu tlw rl'gnlar army. 
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l\Ir . .t\.. Gottlleil aided in checki11g t11e relluctinns nf the Bost.nu obsern1tions and in the general 
discns8ior1 of them. Rt· also made reductions, and assisted in computing the tide-tables for 1868. 
Ile joined the diyh;ion on the 14-th of January, 1867 . 

.ill. Tlwmas was chiefly eugag·ed in eop,ying the readings of tide-gauges for preservation in the 
ai·chi\·es, and iu miscellaiwom; copying and reducing. 

F. l~. I'enilleton resigned on the 30th of April, 186i, and continued till then the or~inary 
reduction;,; of tlte western coast tidal olrnerYations. 

Yer.r respectfully submitted by 
R. S. A-VERY, 

In charge of the Tidal Dii,ision. 
Prof. BENJA~ PEIRCE, 

Super-intendent of the United States Coast Sun,ey. 
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A_PPEXDIX Xo. 12. 

REPORT OF ASSISTANT HEXRY L. \VI-IITIXG. OX THE i'l'ECIAL SCHYEY OF PlWYI~CETmYX HARBOR. 
C\lASSA CHrSETTS. 

PIWYTXCETOWX, CAI'E Con, ::UASS., Dc1•('Jllher. 18(;7. 
DEAR SIR: The occm;ion for the recent call from th<' eonmtis:,;ioners. upoll the Coast 8m·yp~-, for 

a special survey of Cape C()(l Harbor, was to secure its results as a basis for the spedal duties 
impm;ed upon them by tht' aet of the legislature C'stabfo;hing their emnmission. 

The purpose of tlm s1irn>,v desin~d i,; o;ta1 P!l iu tlw h•tt('r of thP eonunissioJ1Pr8. 
The :first survey of the harbor was executed by 1lajor ,T. D. Graham, r11itPd StateR Topo

graph1ca1 Bngineer>'-, h~- onler of J~ieuteuant Colonel ,J. .I. ~U1ert, Chief of Topographical Engineers, 
for th£• purpose of a militar,\~ and hydrographieal ehart of C:ipe Cod Harbor. 

The full and detailed rq1ort of ::\Iajor Graham, together with llis aeeompan~-ing •·hart, estab
lis1u~s thi:-; sm·n•y as a standard of the first ordfc'r_ 'l'Jw tria11gulatiou aml th•tail:-; of topography 
and hydrography wen' :1cc11rntl'ly :wr1 ela horatPly t'Xecutt'd. The field-work exte11ded through 
three seasou,;, aud was completed in 1~35. This is the :first reliable suryey, covering tlw gronml 
now und('r consideration, aud the lapse of time since it, 'vas made, make,; a comparisou with its 
results of greater Yalue than any. of which we haw~ kno\Yledge or posse-ssiou. 

In 1848, the topograpl1ical surw·;\- of Cape Cod. from Eastham to l'rO\-in<'etown, wa!' ordered 
l1r the Superintendent of the Coast Surn~y, and exeeut('d by the part~· under 111~- eh:iTge. The 
extrell_lit;r of the Cape,-Provineetown and that pari of Truro t•mhraced in J'ltlajorGraham's surrey
was surveyed hy my;;elf, in person. The importance of Cape Cod Harbor, and t11e complex 11atnre 
of this section of the cape as a su~iect for survey, necestiitated close and aceurate work, which was 
doue, in the ap]lroved mode of the standard topograph;v of the Coast Stun';;,-, and affOl'd:; important 
intermediate comparison of features aboYP the water line. 

The h;rdrography of the Coast SurYe~· was executed, in 18::lu, hy Commauder H. S. Stellwa.geu, 
-Cnited States Nav~·, a,;si,;taut. Thi,; lll'anch of the stll'YPY is for the general imrpose8 of nayig:i
tion, and, in view of the great water area to be gone over, does not arnl cannot develop lol'ul 
details with the minuteness of a special sun-ey like tha:t of :Major Graham, unle8s such a sun·ey is 
so ordered. At the time the hydrography of the Coast Sun·ey was exPcuted, the questious now 
under considenition wem not antici1iated. The comparison, therefore, of this survey of Commauder 
Stellwagen's with tlmt of ::\Iajor Graham's and the one I ha Ye jnR1 completed, can 0111.r cover gene. 
ral, and not particular features. 

In 1857, at the request and in behalf of a former Stak eommission, 1 made, by order of the 
Superintendent of t,he Coast Survey, a resurvey of the outlines of the extremity of the ca1w, 
embracing the ground of m;y former surYey of 1848, aud including the localitier,; now under con
sideration; but no hydrography was executed at this time. 

This survey was based upon the same trigonometrical and topographical points of the former 
survey, and showed important and extensive local changes to lun-e occurred during the intervening 
time. 

In the spring of 1867, another survey, mainly hydrographic, was made for the lward of StatR 
harbor commissioners, by A. Boschke, esq., civil engineer. This f;mrve.r was, again, for a special but 
different purpose-the location of a harbor line for the limit of wlml'f structures-and did not, in its 
case, cover the ground or develop the physical details in questiou. 

The means, tl1erefore, of accurate and minute comparison had not yet been obtained. To pro
cure this end, the present board of commissioners, for the protection aml prese1Tation of this 
important harbor, made their call for tho special stuvcy I have just completed nuder your order. 

This survey has been executed in the most accurat,e and detailed manner, with the knowledge 
of the value and bearing of such results, only, as were correct. Datu of projections arn:l triangu.· 
lation points have been furnished from the office of the Coast Survey. The field-work is all based 
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upon triangulation and }Jlarw-tahlP poiuts. The outlines of high arnl low water, and some interior 
details, haYe lwl?n topographically surn•yed. 

The 11:nlrogTapl1~- has ht>eu executed with spedal accurac~- and detail. A series of water-sig
nah; aloug· thl? low water and one-fathom lines, and a seriel' of flag buo.ys along the five-fathom line, 
h:n-e bc·P11 tletermiued by shore ohserYations. From these points tlw sounding-lines haYe radiated, 
rauge<l, and crossed, so al' to giYe a full development of the contour of the bottom. De11ths _under 
thn~e fathoms have been mea1mred with a Rmmdiug-pole, to feet and tenths; m·er that depth; with 
a soumliug-li11e, tested, aml corrected for shrinkage mal other error, a111l the ckpths recorded in 
fathorn.s and foet. 'l'lic tidal obsernttions haYe been continued through four lunations. 'l'ide-gauges 
were located in the eenter of the harbor; at the i;;tearn boat w barf; at the inlet of East Harbor; at the 
center of East Harbor Lag·oon; opposite this lai;;t rwsition, in tlw ontside harb01·; at the head of the 
Jlll•adows, in }Jast Harhor Creel{; oppusi!e this last point t1ie ti<le mis ohservet1 at high water, with
out a gauge, on the outer Atlantic side of the beach. ..-~ccurate le...-elR have been taken by Hiram 
F. l\lills, csq., ciYil engineer, I'eferring the outside ocean to the wafers of }JaHt Harbor Creek at the 
head of thf· uwmlows, and showing the elevation and extent of the Rand beac11 between them. The 
tich>-gangt~ at the lw:tli of the mea,low:-; i>< referred to the tide-gauge inside the lagoon; this latter 
g:wgt•, to tlie gauge i11 the outside harbor opposite, aml to the gang;; at the inlet. The tide-gauges 
at the inlet arnl at the steamboat wharf have also bf'en re.ferred to permmwut local lmach marks. 

I '"ill hl~rc state that, in additiou to the charts and plans of my own survey, I lta...-e receiYed 
from the L"nitetl 8tates Engineer .Bureau at \Vashiugtou, through the favor of General A . .A. 
Humphn·.,-s, «hief of the corps, a large-scale map, copied from the original 8heetg of Major Gra
ha 111 's 8HnPy, showing the high wa1.e1· and low water li11t~8 of Cape Cud Harbor aml of East Harbor 
l .. agoou, and the one, two, three, four, and fh-e fathom curyes. The trigonometrical and topograph
ical points of l\Iajor Graliam'H snrYPy are given 011 this map, and afford a perfect ba!'le for bringing 
this sm·n·.r to the "'lallil' scale and hase of Urn Coast Survey, givfrig a comparif<on of every position 
and r](•tail foature with perfoct accuracy. 

l lun·e, also, l'cceiYed from the State harbor commission, through the attention of their 
engi1wer, A. Hoschke1 eRq., exh·acts, OIL \-ellum, from his large-scale hydrographic chart, and a 
map rednc<•d to 10frn0 , the scale of the Coast Surrn;ys. 

From the Coast Survey office I am fi.u-uished with a re-plotting, from original notes, of the 
hydrographical survey of Commander SteUwagen, also upon the scale of 10~0i}· 

Through the kindness of G(\ueral H. A. Benham, I have had the loan, from bim, of maps and 
tracings of Cape Cod Harbor, made for hi,; use; also, of manusc1·ipt and printed reports of the 
foruwr commissions and boards of engineers who have examined and reported u11on the physical 
condition of Cape Cod Harbor. The results of my own sur...-eys are given in a general original map 
and chart on Toiroo• embracing the several localitieR under consideration, aml showiiig the topo
graphical ant1 hydrographical features of the harbor as they now exist. A reduction, for com· 
parison, of tlie large scale map,; from the .Engineer .Bureau, has been made to the scale of my own 
surYe;<.·, 10.to11 , based upon pointR common to both surveys. 

A re-plotting of my hydrographic work has been made on the same scale of Major Graham's 
large map, with the shore-line accurately enlarged. Comparative tracings, 011 vellum, have been 
made, showing the high water, low water, oue, two, three, fou1·, and five fathom lines of all these 
maps. 

A large-scale plan and chart on 1 ,}00 has been made by original independent survey, embracing 
the local ground of the inlet of Bast Harbor, showing the present bridge and adjacent shores, with 
l-loum1ingi! in squares of fifty feet, given in feet and tenths, and extending three hundred feet above 
the bridgP, and f1 ve lmudred feet below the bridge. Upon this plan is projected the position of the 
lffOposed dike. 

Th<· special ground of my surveys embraces three separate sections, although all are connected 
in their geneml hearing on the physique of the harbor. 

The questions involved are varied. The first-Long Point and Long Point flats--ooing that of 
change, encroachment upon the area of the harbor, or the reverse. 

The second : the influences of the tidal cmTent through East Harbor Inlet, and its change 
of condition, with the practicability and advisability of closing the inlet by an artificial dike. 
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The thirrl : tlre ehanges, and danger of waste, of the narrow strip of beach separating thP out
side ocean tideA arnl 11ea from tl1e head-water8 of East Harbor Creek. 

ln discussiug these Hections in detaiL I classify them, a;;; a ho...-c. 

SECTIO:X 1.-LO:XG POI:\'T. 

Long Point is t111• extrmnit,r of Cape Cod, aml fonnH, by its long 1•rps1·1•11t-Aliaped 1'pit, tl11• lml
wark of tlie harlJ01·, heiug a natural ''mole'' pre;;entiug a 1011g- fore-slope to tlll' m:tiou of the sea, 
with a steep slope insil1e, llf'cliuing into from sixty to s<•n'nty-fiyc t'eH of water. 

Betw<•ea this point and the western eml of tllP Yillage. of Prm·iu<·etown, on the \H':'\tt•ru si11e 

of the harbor, there arc extensi.-e flats, coWTPd at hig·h tide, and terrni1iati11g- in au ahnll>t dPditw 
from low-watm· line to about fifty feet; quite iu contra;;t with tlie slope of the north :;i1Je of the 
harbor, along the front of tlie Yillage, which is long all(} gradual. 

The survey of J.\I:ijor Graham shows the fonnation of Long Point as an irregnlar neek of sand 
fiats and lrnmmocks, l.Jroke11 by lagoons having He,·eral openings on the iw;id.(• and 01w ou the out
side, "·ith a high-water channel passiug qnitl• through the neck. 

At the time of Major Graham's s1un·y Lo11g Point light-bousP wa;; on tb1' (•xtrPmil..' of a spit, 
covered at spring high tides, and 1,\)50 feet beyond the high-watf'r Pxtremit,\- of tht• main iwiut. 

The survcy first made showK marked and important changes in the character and 1•xtt>ut of 
Long Point. Some of tl.w Iag·oons havc filled up with sand and the outsidl' OJ>1.•11ing has entirely 
closed, and the point geuerally incmased in width and 8ub;;tance. 

By artificial structures, and the planti11g of he;11·h-gTas;;, the lo"--water spit lJetweeu thP light
house and the former end of the point ha:; been rai;;e<l. to a high--..Yater neck, J1ow cm1•rt'd with 
beach-grass, and fifty feet wide at its narrowe;;;t part. This neck hm.; <'xtended lwyoud the lig:ht
house, in ~L northeast direction, arnl tlrn high-water cxtremity of Long· Poiut is nmY fiye lnm<lred 
and ten foet l>P;rond the l'enter of the light-house. (Tlw extreme point bare at mean low water is 
five hundred and seYenty-fiYe ft>et beyond the light-hons\'.) '£his shows an ·in1Te1r.~e o 1111 1'.rtension 

of the Point, ahm:c high 1cata, of flt'tJ thrn1.sfJ.nd/011r hunrlrnrl aml isi.rf!Jfeet In thirty-two yer1rs. 

The recent soundings show the hase of this mole of Rand to h:n-1• :11h-auced upou tlH' fioor of 
the harbor two Lundrt>d and fifty feet, all(} with its summit now dr,\- at low wat.er, whPre, thirty-two 
years ago, according to .IHajor Grtiham':,; accurate (leterminations, tliere was a lkpth of water of 
seventy-five feet. Tbe slo1)e of the extremity of thi8 mofo or spit, like it8 northern shh\ i;; w·ry 
abrupt; and this altrnpt slope is prei;en-ed in its steady moyement along the :door, and into the 
deep waters of the harbor, like the adnmctc' of an immen;;e dune. 

Along the margin or crest of the fiats, between Long Point aml the western eJ1tl of tht• vilhq.~e, 
the drainage of sand off these flats hal'l prqjected their low-water marg·in, or hauk, ar. aye.rage 1lis
ti.lnce of two huudre1l and seYenty-1ive feet, with a lateral exteut of fin.:'. thom;aud fret, nmkiug <L 

superficial area of increase of 1,:~w,000 square foet. 
The outer slope of these fiats, which, a1' before stated, has the c1mracter of an abrupt bauk, has 

unde1·gone considera,ble change; and along its central section has eneronched upon the basin of the 
harbor, the base of the slope or bauk having a{hanced sixty feet. Between the eenter arnl south
ern corner of this bank there is more change than actual increase; in fact, the corner of the bank 
has 1·eceAled at the, turning point, and assumed a sharper bend. 

This indicates that the material of the lmuk itself is sul~jPct to strong nuder-water iu1luences. 
Between the center and northern corner of the bank, wl1ere the cnrYe and ehange from the 

abrupt slope is more gradual, tl~e comparison of surveys shows more disturhanct• of contour than 
actual change; the general position of the bank in relation to the harbor outline renwining as liere
tofore. The gradual slope along the front of the village also retains its former general grouml. 

The marked and extensive increase of the summit of thi;;; bank between Long Poiut arnl tlw 
wes~rn end of the vi11age, suggests the importance of arrc;;tiug the moving surface material of the 
fiats behind it. 

A fence or dike, consti:ucted from Long Point, near the entrance of Lob::;t.er Plain, to HonKe 
Point Island, and from Romm Point Island to Steyeus Point, would be a f°lffor:.thle liiw, marl would 
shut off the greater portion of these flats, and ultimately increase the substance of the point. 
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A fence or dikt• mi,g·ht !JP con1'tructf'd 1'till closer to the edgf' of the hank, thus cutting off the 
entire fiats, and preYentiug any c1rainag(' toward the harbor. 

SECTIO:!'I IL-EAST HARBOR INL1,;T AND BEACH POI:'ff. 

Beach Point is a rift of srmd which appears to ]1~1"•' been thrown up h,v the dash of the sea, 
along tlie outer edg(' of a i1re-existing tlat. and has thns inclosed behind it a large tide-water Llgoou, 
known as East Harbor. ' 

Sim:(' the reconl of former .-nuYeys thiR rift of sand lt:rn gradually increased, a11d adYanced in· 
a northwesterly direction, leaving the opening that we ou;.;e1Te; an opening ,..,-l1ieh is now presern:d 
h~' tlw 1•ersistent action of th(• tidal (•.iun•ntR \Yhich fill arnl empty tlw lagoon within this irntural 
dike. This opeuing exhibits th(' usual charact{•ristics of an inlet, with a devression at the chops, 
an ontsi<lc bar a!Hl ;w in:;ide sn·ash. 

The change,; mauifrsk<l hy the comparison of StffYeys are marked and nuied about the local
ity of the iulf't, aml withiu th(' nmgt> of itR influence. 

Abon~ high water~ t11e extremity of BPaeh Point l1as f~xteuded, in its gcueral alignment since the 
surn•y of ~lajor Grallm11, om· tllousaml foet. On thp opposHe silfo of the inlet some waste of the 
main sl1ore of tl1e Pro\·inee 1ai1d lias occurr·pd, amounting, to two hnntlred feet, so tlmt the actual 
contraction of the witlth of the iulet, dnriilg tJw last thir(Y-twn ,'l"f~ars, has hr•p11 eight hundred fpet . 

.. A.bout t.wo thommud fiye hnntlre<l feet of the end of Beach Point seem to have l>een affected 
hy the dash of the sen arnl tbe action of tlw tidal current;; of tlw i1ild, so that the body of the 
headt l1:rn bcPn !Jeat('n in, or 1ta1' Rwtmg il1, upon tlw heel of the lag·oon. Thig retreating of the 
head1 j,.; a11 average ui::;tancP of two hundred feet, auont ii s general \Yi<lth. 

'Yithin the inlet tlw changt~:-; imlicate1l am mainly tlJO,;e of alJra:-;iou of the bank and bluffs on 
tlw nortl1ern shore of the lagoon; with an adntncP and encToachment or sand r1m1t~s upon t.l1P flats 
and marsheR abovf' tlw section of waste. 

This abrasion, cmised by the tidal currents both at flood and ebb, has cnt into the high sand 
dunes, north of the lagoon, in a de('p coYe about tweh'e hundred feet in lateral extent with an ave
rnge eatting of one hundred and eighty feet, showing a waste of 24,000 snperfieial ~-ards. Bnt this 
duPs 1101 Pxpress tl1e amount of material remoYed; this cut ii-; at the has(' of tlunes wl1ich rise 
ahrnpt1.Y above the ;.;horc to the ht>ig-ht of at }past fol"ty fed, and the whole um;;s of tl1e dime has 
heen cut away h.v the underminiug of the> tidal cnrrents. 

Estimating the h<>ight from low wattJr to tlie summit of t11e dune, wci have a vertical waste of 
TISt,y,01w feet. In otl1er jjgures, tlw rm11oval of:-:an!l nrny be Rtated at 40s,ooo cubic yardR. Be:rond 
this cove the dunes have a(lyanced, as bef'orP stated, over the site of former high flats, otherwise 
unchanged, and now rjsp abruptl,r from tl1ese flats at the shore-line. This extension covers au are~t 
of 800x.JO .\·ards=~~:L,000 square yards. So eYidently is thi:;; a dnne movt•mc•nt, that tlw extem;iou 
aJHl increa;.;e cam1ot be conuecteil with the coneaYe excavation and retreat of the shore at the cove 
below. It would be rpasonable to appl_\· thiR dnne advancement to the gToun<l of the cut or cove 
i·cfoue(l to, a;; the wbol(' northmn shore of the lag'oon is bordered by dunes of the Hame character 
and subj(•et to tht• game wiud influences. This would nearly double the figures given above, as the 
1ni.stc awl rPnwyaJ of material from the cut or coye described. As these changes indicate, on the 
one hand, an advance of the ;.;hort\-Ji11c upon nearly the high water plane, and, on tlie other, the 
entire i·emoyal of rnatel'ial between the suTface and bed of the lagoon, its capacity, as a reservoir, 
ha,; been in so mueh incTeased. 

AbovP thf' inlet, tlrn low watN· channel has changed its form and dir('ction, hut there is no eYi
tlf'm•e of :m;v lesR clamage than formerly; on the contrary, the channel is deeper and extends far 
heyornl the 1imit of the tlats re1n·eseuted on :Major Graham's chart as dry at low water. Unfortun
atcl:y, tlte .sparse Rmmdings on Major Graliam's chart, within the basin of the lagoon, do not admit 
of a fair comparison. There is no allu8ion in :Major Graham's report to a local z)lane of mean low 
water in the lagoon which differs from the plane of the main harbor. Probably no allowanee for 
this difference was made. \V(~ l1ave no data, therefore, by which to ascertain the relations of these 
planes at the time Major Graham's smTey was made. 

'l'akiug t1ie data giveu, for comparison, a greater tleptb of water in tlie channel at low tide 
exists now than formerly. '.l'he deepest water given on Major Graham's chart is four and a half 
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feet, at a point three hnudred feet aboye tlrn inlet. :.\ear this puiut therP is now fuur fPPt. At nine 
bundre(l feet aboye tlw inlet )ft~jor Graham's chart s1unn; three and a 11alf feet; at tliis point then~ 
is now nine and three-CJmtrkrs feet. 

311~jor Gralrnm';; soundings gradnall:'t- ;;hoal ahoni thi.~ point, to three. two, aml one and a half 
feet, this last sounding 11eing uiuetN•n hundred feet ahoYe the inlet. At tlli"' <li,..tall('C, but in a 
different position, there is noy,- four and a half feet; arnl almY« it two arn1 a lwlt'1 four a.JH1 a half; 
and four anti a quarter feet; thi;.; hrnt depth takeu heh1g three tltou:-;arnl four lnmdrcll f~d alioYe 
the inlet. 

At the point of greatei;t abrasiou of the shon' of the lagoon. at tlu• con•, al1on• n•forred 
to, the shore has an abrupt decline from the base of the dnnel'\. whil'h ri,.;p as ahrnptl~- ahon· it, to 
the bed of the low water chamrnl. This clia1tm•l, although rnnTowPr than whc1i }lajor Grnham 
suryeyed it, is show u to be dPPpeT, aml has prohahly as much, if not greater sl·ouri11J,r capacity 
than when it was in its former couclition. 

The comparison of shore-lines has shown the inlet to hawi contractell from a width of mw 
thousand se-\·en humlrecl in 183;3, to uiue lmncll'ed feet in 181>7, the 1wesent time. But a comparison 
of cross-section shows that iu this narrowing- uo proportional dimiuutim1 uf water-·wa:y ha;; 
occurre.d. 

Ma,jor Graham's chart exhibits two tlcpressionR in tl1e cross-section, not unlike those at ]Jres
ent existing, but of much less depth. The former are, respecti,·ely, threr: fe<·t atl(l OIH» foot, while 
the latter am fourteen feet and eight feet. 

That the artificial structures connected with tlrn bridge and romhn1y haw'. h;.- eoufining the 
inflow and outfiow of the tides to nearly the same patlnn1,r, aideu i11 llePpeuing the iulet, no oue 
can doubt. 

At tlie period of Major Grabam's survey, no bridge or other artificial obstruction exii'lted. 
The subsequent influence of these ohstructionR must also lw giYen lhw 'H'ig·ht ju considering 

the changes in the positions an<l. magnitudes of the shoal,; hotl1 aboY~· and l>elow tlH• illlc•t. 
The drainage cuuent of East Harbor, whid1 may lw 8aid to apprnad1 tlil' opening along the 

axis of the lagoon, impinges, as it near,; tlte inlet, upon the lilutfs of tht> main f'hon•. is deflected 
from its course auu turned oil' through the inlet at rather a isharp angle, after which it pursues a, 

nearly direct course to the sea. 
In studying the contours of the bottom, in the section of tll.e 1ta.rlJ01' off the entranc<> of East 

Harbor, as shown by the fathom curves, the inflnenccR of the info1 are markP(l i11 their effect. 
Were there no causes for disturbance, we should t;xpect to iind the contours here, as Plsewhere, 

conea:1ie, and eonformi1l{/ to t71e general trend of the slwi·c ; instead of which TH~ find them cunn,.r. 
Upon Major GTa.ham's chart this protrusion of the C'outourn, oft' the e11trn11ee of East Harbor, 

is ver.r evident and extends from the low-water Jiue to the muddy bed of the main l•al'bor. 
It is also evident that the projedion of these contours is not alone the i·esult of tlw pushing out 

of sand aJready existing in this Yicinity, or brought here hy wan\ and current action from distant 
ground; in which case, were this the preYailing action, the sands wonlll be thr01rn in rathe1· than 
protruded. But the evidence is, that isupplies of saml have been hrought out from the lagoon by 
the ebb current; and that these sands, and this tidal current, have been the prentiling cmrnes of 
this local projection of the under-water shore slope of the harbor. 

A compa1·ison of the survey of 1\lajor Graham with that just made (lernonstrates that this 
projection of sand has continued and increased during the intervening time. \Ye have no tlata by 
which to ascertain the increase in elevation of the shoals and bars off the cntrauc<> of the lagoon 
within the one-fathom line, and can, therefore, only compare their out1iue8 and lateral extent. Be
side the, accumulation which may haYe occuned to increase the elevation of these shoals on either 
side of East Harbor Channel, the tidal current from the lagoon seems to haYe lmd the power to 
carry material along its path way to the crest of the decline, and pr(\ject this material oyer t.11e face 
of the outer slope. '.l'his depos1t is marked and extensive as far as the 1fre-fathom cm'Ye-tlle limit 
of our means of comparison. This increase may be stated in the following terms : 

The contour of the two-fathom curve shows an a.dv:mce, since Major Graham's survey, of an 
average distance of one hundred and seventy-fire feetfo:rDtlateral distance of six thousand, equal
ing 1,000,000 superficial feet. 

2() 
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The tlm'e-fatl10m cmTe has ad,·auce<l: in a like manner, an average distance of one hundred 
and sixtJ- hy scYeu thousand feet, equalling 1,120,000 superficial foet. 

Tlw fm1T-fathom rurye has adya11cefl one hundred and fifty feet hy eight thousand feet, equal
liu g- 1,200, 000 superficial feet. 

The five-fathom ctn:ve has advance<l one hundred and teu by five thousand feet, equalling 
r;;;o,ooo superficial feet. 

Tlw total prc~jection of these curves amounts t1> an area of 3,920,000 superficial feet. 
To ascPdain aml illm;trate this increased deposit, we haYe taken, only, the curves of the fathom 

planes, ·which are the liues usually giye11 on the liydrographie charts of the Coast Surve.r. But as 
t>ach of these planes over-laps upon the other, it shows a deposit over the whole section. The dis
tance of the onrlap, indicated hy the fathom curves, also sliows a de11osit which would probably 
average one foot iu dPpth. 

Estimating the 8ection bet"l'i'ee.n the two and five fathom curves--which equals an average dis
tam~e of tl1n•e tJ1011,.;~1 ml feet-and including the lateral extent of the deposit, shown upon the chart 
to be six thon.sau<l fh-e lmndred feet, 1ve lmYe the extensive area of 30,500,000 superficial feet. lu 
otl1er iignreR, ~W,.'J00,000 culJic feet of sand Las beeu projected over this under-water shore-slope of 
the harbm, covering an area of sen~n 1mrn1red acres one foot deep with sand. 

The Jwri.zo11tal pmjeetion of this deposit iH much gi·eater and more important in its relation to 
the entrance and iiavigation of the harbor than this vertical shoaling would seem to indicate. 

'l'lw most t~xl.emfo11 pndect.ion of t.hree-fatl10111 plane-au important depth in navigation-ap
pears at the extreme limits of the ground affected, so that, at points two miles apart, we find the 
tl.J.ree-fatbom curve to have adyanced three hundred feet. 

~4..~ the interve11i11g grmmd is broken and irregular, no vessel drawing eighteen feet of water 
should Yenture lJpyoud this line, witl.tin thiH lateral distance of two miles. 

In applyiuµ; the consequences of this change in the condition of the harbor to the practical ques
tion of nu,-ig:ation, it re~mlti,;: that vessels hound into Cape Cod Harbor, in standing over towa:rd 
the Truro shore, within this 1-1ectio11 of two miles, must shorten their range, or tack, by a distance 
of thn~e hundred feet. 

To ve;,;;,;els in distress heavy laden and laboring in stress of weather to make the harbor, every 
foot of sailing· distance gained, aucl available, under the lee of the Truro shore, is of great 
ad yantage. 

The iiresent tidal power of the folet ma.r he further shown by a statement of the capacity of the 
lagoon, which, at ordinary titles, has an area of four hundred and sixty-th1·ee acres. At high spring 
tides-and .Major Graham's tidal records show the rise of a storm tide, with a southeast gale, to 
have been sixteen feet-the whole extent of "the meadows" is overflowed, increasing the area by 
four hull(lred and sixty-one acres, making a reservoir capacity of nine hundred and twenty-four 
acres. The results of observations gauging the flow of water through the inlet, taken by direction 
of .Jame.s E. Frauci.~, esq., b.r A. Savary, esq., civil engineer, shows the mean volume of water 
flowing· on the flood tide to he 7,820 cubic foet per second. 

So long as thiH inlet remains open, th(~ scour of the tidal currents, added to the other activities 
of nature, will have a tendency to weaken portions of Beach Point and give a general insecurity to 
the locality. This has already been the oc~casion of large expenditures upon temporM"y work of 
defense. 

In making the statements recorded in this report, and presenting the comparative chart show
ing the changes which have taken and are taking place in the physical condition of the harbor, I 
will again allude to the charader and accuracy of the data upon which these results are based. 

The accuracy of the prepared chart furnished from the Engineer Bureau, the accuracy alld 
detail of )fajor Graham'ssuryey, and of the survey just executed, have renderedtheseresults most 
satisfactory and unusuallj- close in their determination. In an permanent lines and features the 
coincidence lias been most marked and perfect; as have also been the points, common to both sur
veys, U}lOD which comparisons are based. The results of these surveys unite in testifying to the 
encroachment of sands upon the waters of the harbor, and give no reasonable ground for assum
ing that these causes of injury are declining. 

We will not assert that the time may not come when the action of these caWJeS may decline or 
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altogether cease by the filling up of the lagoou and the sanding up of the inlet; but the data thus 
far obtained afforL1 no ground upon which to predict the ultimate result. of these natural c1ianges. 
The facts show that the immediate tendencies of the present i11ji1wncrn <11·e <leeidedly injuriows, audjnstify 
the auxiet~· they luwe occasion("d. 

'l'hcre is no seaward scour to the harbor itself and uu effort to n·moye, sand of thi:i description 
has ever proYed suceessful. The damage to the harbor, therefore, i8 irrepantlJle. 

SECTJOX III. 

The narrow strip of outf'ide beach which connects the high lands of Truro and ProYincPtown, 
and stretches across the head of the meadows, if.; the remains of what appears to lia n· bc·en a high 
riclge of sand dunes, formed prior to any record or history we h:n-e of this localit~-. That tlwy hwrn 
been long undisturbed by wind is evident from the existen(•e of the beach·plmn tn•e. which con•r;; 
the remaining inner slope of thP l1ighest of tbf'se dnnPs or hillR. 

Without enteriug into a discussion of the geology of thi:o; section of the ca1w. the com<idern
tion of the probable orig·in and general former condition of this remarkable land is important in 
judging of its probable ftlture condition aml the changes which are like1~- to takl' place. 

The fact is patent tliat the Truro land-or main cxtremiQ· of the cape terminating at 
"High Head '~-was formed at an earlier period, under different influences, and contains material 
not present in the so-ca1led Province land. This diffflrence is marked hy t]I(~ existeuee of cla.y and 
of boulders, and by the peculiar form of the " bowl and (lo me" 11-::ift, distinguishing it from the 
Prmince land, which is of sand only-so free from all earthy matter that it will not evc11 discolor 
water-while the forms which the dunes and ridges here assume are mainly eharactcristic of wind 
drift. 

Whatever the original forces ma~~ ha Ye been that forrned this part of the cape, these forces 
have long since ceased, and changed from an action of increa,~c to that of constan1 and conUnued 
degradati01i. 

The peculiar position and form of the Province land is that of a spit, thrnst ont by the tidal 
currents and thrown up b~· tlle {\asb of the sea beyond the former extremity of the eape, and com
posed mainly of the insoluble material abraded from the shores of the main ca.peat 'rnuo and 
beyond. 

A cross-section of the cape, at the Highland Light, shows an abrupt ont,er hank of about one 
hundred and twenty feet in height, pro,ing that at a former period the cape at this 8ection was 
wider than it is now, and that probably the shore-line extended far out into whr1t is no\"\" deep 
water. 

The remains of the inside sfope of what were former high dunes on the ProYinee land, show 
that these dunes were formed under the lee, as it were, of this former wide and more extentled por
tion of the cape. 

It seems to be almost a law-and certainly is the pmrniling course in the foundation of such 
ground as Provincetown-that the first resultant of the creative forces is the outer bar or ba~k 
bone ridge of the spit or neck so formed. 

It is therefore reasonable to assume that the oute.r ridges of the peninsula of Provincetown were 
the earliest in date, and that the flats, marshes, and ponds now existing are subsequent accumula· 
tions and accidents which have taken place under tbe 8helter aud eddy intluenees of the outer 
hooked bar or beach. 

The waste of this beach~ with its bluffs and dunes, which forms the isthmus connecting the 
Provincetown peninsula with the Truro la11d7 is now going on in line witil the general waste of the 
whole outside shore, and more rapidly perhaps at the main bend of the cape along this section than 
at many other points. 

There are now two narrow and Wflak places in the strip of beach which forms the isthmus of 
Provincetown-as above described-which I will call in my report and refer to on my cl1ar·ts and 
plans as the "oblique section '1 and the "cove section." At each of these points a line of levels 
has boon run from the outside slope of the beach to the inside water level of East Harbor C;:eek, 
as stated in the foregoing pages of my report. 

By comparison with the extreme high-water line-the one given on l\fajor Graham's chart-a 
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waste of tltrec'hnndred fiwt found opposite the "oblique ;;.eetiou ;'! and of two hundred and :fifteen 
feet opposite tlie '" coYe sediou." 

The ontsi!le head1 along this bend of the cape is swept by a strong lateral current, tending 
toward Hace Point, :md is also open to the full power of the ;,;everest sto1'ms, which bring upon the 
shore the he:rdE'st breakers. 

Aln•:uly tlws£• breakers han• dashed o\~er the narrow strip of sand beach at what I term the 
ohliqne :-;ectio11. 

This led to sonw v;·ork of protection to the beach. A jt>tl.ee of heaYy piles was drfren on the 
outer ti1ope of tile beach, but waR torn np by the :-wa as soQu as made. Sorne brush ]1edges have 
been set a)}(l beach-gnts,; planted along the crest of the hcacL. 

These han· canse(l some accmnnlation of sand and prm:ented what was already there from be
ing l)low11 awa~-. Unt notlling has been done to preserve or increase the lJeacll at "·hat I term the 
"cove section," which is no~ 1lw Wf~akest poiut along the line of this sand;y isthmus. 

The k1cls taken b..r ::.\.Ir. llfram F. Mills and shown upon his (elalwrate plan of profiles giYe 
the following results: 

At the oblique ;,;ection the outside slope of the beach is seen to be frequently washed by the 
tide and sea to within about two feet of the highest point of the ridge. 

J:.'nJm this line of sea Ila.sh the distance through to the inside marsh is fom' hundred and thir
ty-se1en feet, the line passing 01er rathf'r irrPf,'11h1r gronml. 

The diffcreneP of level between this line of sea. dash on the outside slope of the beach and the 
plane of the marsll inside i8 nine aud nine-tenths feet. 

At tlle "co Ye section," the form and character of the strip of beach is that of a single bluft~ with a 
steep slope from it;,; outer ere st fo the sea with a more gradual but simple inside slope toward the marsh. 

The dead grnss and drift at the outer edge of this bluff shows that the b1'eake1's often reach its 
summit. 

The little co,·e of insi<le marsh-from which I name the section-reduces the width of the sand 
:ridge constituting the entire isthmus at this point to ninety feet. 

The snrn•;\~ b;v )fr. l\lills was made at a season of ordinary titles and in ordinary weather, but 
there is alwa~-s a heavy sea on the outside shores of this section of the cape. 

From the line of high-water 8ea-dash on the outer slope of the beach to the same level on the 
inside slope, the distance across this strip of lwach i8 8ixty-fiye feet. 

The ehwatiDn of the little intervening bluff above this line or plane is six and six-tenths feet. 
Opposite this cove of marsh East Harbor Creek makes its nearest bend toward the outside 

beach with a small lateral creek extending still nearer to it, so that the corresponding waters are 
but tl1ree hnndrnd and one feet apart. 

The relatiom; of these water8 in their tidal epochs are peculiar at this point. 
The long path which the inside tide has to travel first in passing through East Harbor Inlet, 

then, after filling- the lagoon, :finding its way through the windings of the creek to nearly the head of 
the meadows, makes the time of 11igh water in the creek lh 29m later than the outside ocean tide. 

Our tidal observations arul the profiles of l\lr. l\lills also show the level of the water in East 
Harbor· Creek at the time of high water outside to be eleven and one-tenth feet below the plane of 
ordinary sea-dash on the outside heac11 opposite. 

In these results we have before us this physical condition of the case; 
The onl~- barrier which now pre1ents the waves of the outside ocean from dashing into anrl 

upon the creek and meadows of East Harbor, which are on a plane eleven feet below the summit of 
the breakers, as they come rolling in, is a strip of sand beach sixty-five foet wide with a little out
side bluff six and a half feet in height. 

That thiK strip of beach antl this little bl~ are steadily diminishing, both in width and eleva
tion, is beyond a doubt. The question seems to be simply one of time. We find in thirty-two 
years that two hundred feet of this beach have washed away to ninety feet now left remaining. 

If jt be a fact that this outside be,ach or bar is antecedent to the fiats and marshes which 
have formed under itH protection, then, when this protection is removed, we have a condition and re
lation of things which has not before exi:ited or occurred. 

In view of the vast power of ocean breakers, culminating with storm tides and gales, it is vain 
to predict the consequences which may result should they break over and through this beach. 
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In the storm that carried away the first :Minot's light-house, a breach was made in the out. 
side beach at Xansett, which, wheu tlH' storm subsided, was oYer fiyp Imnured feet in width with a 
channel eleveu feet iu dP.pth. Thi,; opening remains to this da>-; a1thougl1 tlrn temle11eies to close, 
by the formation of a uew outside beach, are as stroug, awl tl1c imiide influences to k('ep an inlet 
open less faYorablC' than at the grmmd in question-which prp,;ents an unobstructed pathway 
through the entire cape, while the calm waters of Cape Cocl Harbor are always bl'low the sum
mit level of the lH'eakern on the outside shore. 

But as;mming that no change in the existing conclition of laml or water should result from the 
wearing or breaking· away of this strip of beach : 

lt is eyident that witlJout this barrier, at periods of high tides the sea would dash oyer for 
many hours into the basin of the meadows 

This sm1llus wate1· in its outflow at ebb tide ·would tend toward the harbor as re.adi1y as it 
would discharge itsPlf' through the ocean inlet, should 011e be made. 

The scour and cutting power of East Harbor lulet would tlicrflfore lw i1wreased at each ebb 
tide, by a volume of watel' not accumulated hy its own flood-tidP capacit~~. 

That this augmented water-power would increase all the evil infiueuces of the inl<:>t is bf'yond 
a doubt. 

In yiew of this contingency, the closing of East Harbor Inlet, as proposed hy the prc>sent lward of 
State commissioners, fulfills a double purpose, in stopping the injury it is now doing, arnl in present
ing a breakwater between the ocean aud the harbor water:;., should the outside beach bn~ak throug11. 

In addition to a dike at the inlet of East Harbor-which I should stroug]y rc>eommend-a guard 
dike at the narrow part of the meadows, near the '' wadiug place,'· would give iucreasetl lH'Otection. 

It is impracticable, even impossible, to resist the force" of the ocean, on such a coa:;;t as this, at 
the point of its attack. Security must be obtained by rear defences. 

Without further comment upon the facts and questions I lmve aho,-e presenteed, I am con
strained to acid, Umt in all my knowledge of the coast, and iu the results of' the mauy survt·~-s I 
have made, involving· questions of harbor improvement and protection, 1 have fmmd no casP wl1.uh, 
in my judgn~ent, calls more strongly for the attention aml action of the g·cneral government ancl of 
the State than tllis of Cape Cod Harbor. 

Its value to commerce, its location, its accessibility, its shelter as a h::irbor of refuge, are 
unequalled on the Atlantic coast of the L'nited States. 

Before closiug my report, I would particularly mention the conference arnl commltation I haYe 
had with Henry Mitchell, esq., of the Coast Survey, who has been twice to Prm·i11c1>tow11 dming the 
term of my field-work there. 

).Ir. Mitchell has, personally, gone over all the ground under co11sideration, and with me made 
some experimental tests of the harbor and Bast Harbor currents. The lateness of the season, and 
the limited time available for such investigations, however, rende1·ed a proper series of observations 
impracticable. 

Mr. Mitchell concurs with me in the general Yiews expressed and the (leductions m~ule. from t11e 
data and comparison of my surveys. 

I would also mention the serYiccs of Mr. Gershom Bradford, of the Coast Survey, wl10 bas 
executed the hydrographic work under 111;\" general charge; :M:r. Bradford's experience aml skill a.<;; 
an hydrographer have secured results, and given data of the first order. 

The extracts from the surveys of the State harbor commission, executed and fnrnishe(l to this 
special commission, by their engineer, A. Boschke, esq., have ;;;erved to connect the detached por. 
tions of my own local surveys. 

The correspondence and agreement of the data ginm on Mr. Boschke's chart add proof and 
illustration consistent with the results of my own surveys. 

Tidal data, references and explanations, will be found in notes given upon the chart.s and plans 
accompanying this report. ~ 

All of which is respectfully submitted. 

Professor BENJAMIN PEIRCE, 

HENRY L. WHITING, 
Assistant United States Coast Survey. 

Superintendent United States Coast Survey. 
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APPENDIX No. 13. 

REPORT TO THE SFPERINTEXDENT OF THE COAST SURVEY ON THE TIDES A:t>."D CURRENTS OF HELL 
GATE, BY HEXI~Y ::IIITCHELL, CHIEF OF PHYSICAL HYDROGRAPHY, UNITED STATES COAST SURVEY. 

SIR: I beg leave to submit the following report upon Hell Gate: 
Genera.l scheme of tides wul currents.-Ofthe two entrances to :Yew York Harbor, that which 

communieates with Long Island Sound may be classed specificall,r with arms of the sea., wllile that 
wMch opens from tlle ocean at Sandy Hook has an essentially different character.* In the former 
the water iR constrained by the rocky bed and banks; in the latter t1~e yielding sands submit 
themselves to the action of the wayes and currents. Although the rocks of the East River bear 
many traces of tlte action of running water, the:;;e may at once be recognized as subsidiary and 
insiguiikant ieatures-tlie depression throngl1 which the currents now flow is antecedent to, and 
essentially independent of, the activities which we now witness. The tidal currents which now 
traYerse the eastern entrance are, by the channel way, forced from their natural disposition into 
complications peculiarly local in cllaracter; giving rise to those whirlpools and reactions of the 
water which bewilder the uavigator and render the pass dangerous often to the most expert pilot. 

It is quite otherwise with the Sandy Hook entrance, where nearly everj- physical feature pre
sentt>d to the observer may find a parallel or counterpart in his experience or knowledge of other 
portions of our coast. Unlike the Hell Gate passage, wJ1ere per11ui1w1we is the leading character
istic, the bar and channels at Sandy Hook have undergone continual variations within the brief 
period of our history. In the contest between the currents and the waves of the sea, the former 
busy in the scour of the channeli<, the latter equally busy in their destruction, we have seen, from 
the comparison of actual surveys extending over a century, new channels developing and older 
channels deteriorating. \Ve have seen Gedney's Channel improve, and we are now witnessing tbe 
ti.Hing np of the l\Iain Ship Channel by the advance of Sandy Houk. 

There are evidences that Raritan Bay was once open to the sea from the Highlands of 
N avcsi11k to l<'lynn's Knoll, at least, and that Sandy Hook has advanced from these highlands under 
the action of the waves of the sea which drive diagonally from the southeast-that is to say, there 
are reasons for supposing that the lower harbor of New York is a bigkt. The older portions of 
Sandy Hook have a considerable admixture of green sand which no doubt comes from tlte Navesink 
deposit. The fresh impply of material which is extending thfl point of the Hook is known to come 
Ull along the outer shore, and is believed to be derived from the neighborhood of J,ong Branch, 
where the sea i:o encroaching upon the land quite rapidly. 

On tlie other hand, the present aspect of New York Bar is that of a broken cordon of sand 
stretching from the coast of New .Jersey to that of Long Island, giving to the present opening 
some of the characteristics of an inlet. 

If the lower harbor of New York is a bight, the bar may be regarded as a recent formation, and 
the extension of Sandy Hook may be expected to continue. The tendency of a b,iglit, to speak in 
the most general language, is t-0wards i1wlos1tre. The rift of sand, which at eady stage!'! converts 
it into a sheltered harbor, tends ultimately to cut oif the basin from the sea; and it is not until a 
late period that the bar appears-not until the opening is so confined that the current through it is 
so quickened as to he able to hear l.l.W"ay or push seaward a portion of the sands. It may be prop
erly argued that the land ·waters which find their way into New York Harbor will always force an 
outlet from the lower harbor, because the Hell Gate Pass is too htdirect, and, in times of great 
freshets, too confined ; lmt an adequate outlet for these back waters would fall far short of the 
present opeuing. In onr opinion the conservation of ample channel ways at Sandy Hook is due in 
some measure to the tidal circulation which the Hell Gate entrance permits. This circulation is 

~I shall use the terms m-nt<>f tluJ sea, inlet, bight, 4·c., with the technical meanings given to them in the recent report 
of the committee of the National Academy appointed to investigate the causes of decline in the harbor of San Juan 
del Norte. 
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the life-blood of the harbor, cleansing its drnnnels from tlw silts of its rh-crs, as w<~ll as from the 
sewerage of its cities, and even sw<'q1i11p; the sandR fl'om it,; g'ranll RYe1rne to thP 0('.CHn. 

The purpose of tlJi.c; report is neither a general discussion of the pl1ysics of :Kew York Harbor 
nor even an essa,y upon 1l1P great tidal cirenlaticm to whid1 we !urn~ r('ferre<l. 1'.Iy special topic 
will be the tidal phenomena of Hell Gate; aud it i,.; only lwt·ansP tlwl'e phenomerm rll'pend so 
entirely upon the coexistence of the two entrances that I han· been tempteu iuto the vrecediug 
speculations upon the past history of these. 

1-<ew York Harbor is visited by t"-o derivations from the tide-waye of the ocean, one of which 
approae11es lJy way of Long I >1laml Sound, th(' other by tile way of Sand;;- Hook Entr:lll(".('. These 
two tides meet and cross or overlap <.'ach other at Hell Gate; aud since they lliffN frnrn Pach other 
in times and ltcights, they cause contraRts of water deyations between the souud and the harbor, 
which call into existence the \ioleut currents that traYcrse tlic East Rh-er. 

In the course of our lalJorious tabulations of the data from my phy8ical 8urn•ys of 18i"ii and 
1858, it has become apparent that the general order or scheme of the tidal i11terforence is Yery sim
ple, and that the apparent complication8 result from the mingling ul' lrn~al pecnl iaritie8 ; for this 
reason I deem it essential to offer a general Yiel> of the scheme denuded of all its details before 
invitiug you to follow through tables and diagram to the phenomenon actually obserYed. 

If the entrance from the sound were closed at Throg7s Neel;., the tide which comes in oYcr the 
bar would pre,'ail all over New York Harbor, and we should have on the west side of Hell Gate a 
tide of four and a half feet range, with its time of high wat1'r about one-lialf hour lat('r tllan at 
Sandy Hook, L e., eight aud a half110urs aft.m· the Routhing of tlw moo11. Tu passing through the 
Gate and spreading out upon the broadeT spaces beyond, thi1S tidf' would essential]~- ]ose its waYe 
chara<'ter and become Yery much reduced in range~ ISO that at the Brothe1·s falands it would pro
bably be scarcely seusible. 

If, on the other liand, the sound entrance were to remain open and the Sandy Hook entrance be 
closed, a very different order of tides would 1n·evail. On the east side of Hell Gate the tide would 
have a rauge, of a.lmut seyen feet, aud high watl'r would occur there about tweh-e hours after the 
moon's transit. In passing the Gate it would suffer degradation, hut not YPry ra11idl.r1 till it had 
adyance<l beyon<l tile Blackwell's Island channels. Iu the basin of the uppt•r harbor, however, it 
would become very small and essentially waste itself and disap1Jear in the lower harbor. If these 
two suppositions are correct, we ought, with botli entrances 01)eu, to find at Hell Gate a tide whose 
times and heights are int~rmediate between those now obserYed at Sandy Hook on the one hand 
and Throg's Neck upon the other; while at other poiuts tlw proportions would be unequal, accord
ing as our place of ohserTation was more distant from the meetiug point ou either side. 

In the subjoined ta hie and its accompanying sketch, we give the two tides as they would a1)pear 
at Hell Gate separately, and also as they would appear combined. 
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No. 1.-0eneral sclll'me of ti<lal interf<?'ence. 
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No. I is the curve of sine~ f<'r mean range -0f Samly Ro{)k tide, nnd No. 2 iB n 
slmihtr curve fur mean raug~ of Throg'~ Neck tide. Tlie houffl are counted 
from the transit of the moon. 

If we were to suppose a dam with a narrow lead through it thrown across Hell Gate at Hal
let's I'oint, the tides No. 1 and No. 2 would be those which would occur on the west and east sides 
respectively, and the heights in the column marked "Mean" would be thmm in the lead. On the 
other hand, if we suppose No. 1 aud No. 2 to be waves meeting in the ocean, we must expect them 
to be superimposed and their compound represented by the column marked "Sum." In the inter
ference of tides in shallow waters or narrow channels the composite tide at their meeting point is 
neither the sum nor mean, but falls between these.* I have usecl 0.65 for the coefficient in com. 
puting the composite curve, No. 3, which appears in our diagram; and this curve corresponds (in 
a general manner) with that actually observed in Hell Gate. 

From the foregoing table and sketch, we may discover the causes and the characteristics of the 
currents of Hell Gate. Premising that an currents are catised by disturbances of tke surface level, we 
may see, without effort, that in harbors visited by a single tide wave, {not materially dis
torted in its figure from point to point,) slaek current must follow the stand of the tide, since at this 

"Even upon the outside of Nantucket the compound of the northern and southern tidee is nearer the meoo than 
thf' ~um of th;.ir (•ompont~nts. 
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time the surface level is restored. Agaiu, for this sing·Ie tide, the maximum >elocity rnnst occur 
near tbe tinw of half tide, becmuw at t.ltis tinw the greatPst ris(' or fall, and e011s(•qnentl,\· tlte great
est tilling or draini11g is taking 11h1cP. Tn tl1e ueighborbood of Sa1t<l~- Hook or at Throg's Xeck tlte 
currents do f<1llow, iu the mamwr we have stated, the local tillP; lmt in tl1e East Ri n•r where two 
tidP waveR approad1 from opposite directionc;, the changes of surface level, and corn;equeutl.r the 
currents, bear no direct relation to either tide wave considered by itRelf, but depend upon the nature 
of the "interference," ~ts it is called. The two tides of our tah1e are supposed to meet at Hell Gate, 
and giYe rise to those contrw.;t:, of level which appear in onr co1nmn of ''differences}' These dif
fereneeR an~ Urn Yertical measures of the slopel'<-ti<lal hearls, if we may use this term so loosely
and they increase from zero to maximum ( 4.Si feet) in about three hours, then decline to zero in 
about the same time. 1 haYe distinguished between the dip tnwards the sound and the dip towards 
the harbor, by giving to the former the lllus and to thl,. latter the minus sign. \Ve observe on ente1·
ing our table at 0 hours (i. e., at the instant of the moon's transit) that the ~mrface of the sound is 
above that of the harbor and that the disparit5· of elevations is increasing. The current should 
therefore be running westward through Hell Gate. A litt1e before IV hours the sound and harbor 
:find themselves upon a level an<l tl1erc being 110 head to induce horizontal motion, the wcstwardly 
current must soon cease. Bnt this equilibrium is again disturbed h,y the dissimilar changt•s of the 
two tides, and tlie harbor becomes in its turn hight'r thau tht• sournl, so t11at an eastwardly ('Urrent 
must soou lJe ei1g·eudered wliielt co11ti11uei-; till clJPcked by tht> 11t•xt I'l'Rtnrnti011 of 1eYel wllid1 tak1~8 
place at tLl1ont the X hmu, &c. Tht'. two currentR to which I have reil~1Tc(l m·e i·espectively known 
t-0 pilots as "elJh" and " fiootl.'' I purpose not to use these tPrms because tlwy can uot IH'Opcrly 
be applied to interference current8 whose epochs hear 1w necessar,\~ relations to high and lo"· water. 

Tlwre js another prominent feature disclosed by our table and diagram to which J ought to 
refer in this vrelimenary sketch, heeanse 1 shal1 lm\·e occaRio11 hereafter 1o gin· it importance 
among the ph,\"Sical peculiarities of Hell Gate. I refer to the absolute elerations of the water at the 
pPriotl;; of slack and maximum currents. AH I haYe said, the leYel is restored between the sound 
and the harbor on tl1e lV hour and again 011 the X hour; but the former takeR place at one and 
tl1ree-quarters foot below our datum plane, while the latter takes place as much abon>. In other 
·words, if the conditions of our fahles were reulize<l, t11e deptli of' water at t1ie slack preceding 
eie easterly lmrreut would be three and one-half feet greater than that which would obtain at the 
Rlack preceding the westerly current. So also the maximum Yelocity for the westerly current 
would find nearly three feet mml' water tllan that for the easterly. 

Actual observation does not present the scheme of interference with the simplicity that I bare 
given to it in the pree.ediug pages; it will, howeYer, be percf'ived hereafter that I h:1n\ giYen, as 
an introduction to the Rubject, not a mere ltypothPRit; hut a generalization from matul'e :stmly. 

The following snmmmy of t.lrn leading· i1oints which I haYe attempte1l to illustrate• will serve 
as my gnide in the arrangement of my observed data: 

First. Two tide waves yisit New York Harbor, meetinµ: and ovprlapping at Hell Gate. 
Second. Near the meeting point of thei-;e two ti<lt•s the o!Jst~l'H\!l height.sand tinws of the com

pound tide are intermediate.• 
Third. The currents of Hell Gate are called into exist.ence Ii~- the variations in the relatfre 

heights of the sound and harhor; their epochs have no direct relations with those of the loeal tide 
or its components, and their velocities do not depc11d upon the local rates of rise or fall of tide. 

Fourth. The current flowing wcstwar·d through Hell Uate oecupii~s a greater section tlum that 
flowing to the eastward, because the former prevails during higher stages of th(• local tide than 
the latter. 

OBSERVA.TIONS A.ND RES'l.'LTS. 

I do not propose to desPrihe in detail the fiel<l-work which forms the basis of this discussion, 
because the annual reports of the CoaRt Survey may be referred to for this information; hut I ought 
perhaps to state briefly the history of the inquiries in Hell Gate. The first systematic ouservations 
were made in the year 1845 by the party under the command of Lieutenant Commanding Chas. H. DaY is, 
assistant in the Coast Survey, under instructions from Professor A. D. Bache, SuperiutPn<leut. Four 

"Here and hereafter I shall use the wonl in.tc1·nul!liate in its wider Kiguificance and not M synonymous with midway 

or mean. 
21 



 

162 REPORT OF THE SUPERINTENDENT OF 

tidal ~Llld nine current stations were occupied during a. brief period. At one of the tidal stations the 
observations were kept up continuously, but at each of the other stations a i;iugle day's observa
tions were recorded. The n•sults from this sm·n•y were sithseoquentl.'- mapped out by Lieutenant 
Commanding JJ. D. Porter and forwarded b,\· Professor Bache to the Sew York Chamber of Com
merce, whieh liad solidted the information. 

Tlie eom·s1•;.; and veloc:ities of tlw currents m1 well a:,; the tide-fables upon the Coast SurYe,v chart, 
now in the market, are from the first sm·n· ... -; tlw snhl'le11nent more elaborate snrveyR adt'led few 
new foatnres, alt110ngh they were requil'lite to develop the laws of the pheuomena. 

In the year 1857 Profr•ssor Bache i1rntitutcd a dotai1c(l survey of Hell Gato, and int111st,ed the 
exeoution of the work to rn;1·self. During the spring aml summer of 1851 four tidal stations were 
Oflcupied for continuous and simultaneons obsernttions throngh more than one entire lnna.tion, 
besides a few temporary i>tatiom; occupied for single <lays. At the same time ouserrations of the 
current;;;; were made at eight stations. At three of the:-;e current stations ohsen'ations C\'Cl";\7 half 
hour were kept up over se1en dayR; at others for twenty-four hours and over. The next season, 
1858, further olH-iervatious were made. A tide gauge was set up at Throg's Neck to work in con
junction with that at Go.-ermir's Island arnl eontinued in imperfect operation for a lunation; me~m
whifo eigJi.teeu eurrent stations were occupied covering the spnce from Green Point to Execution 
Rocks. The largp:-;(. s.erieli at any oue (~U1Te11t statim1 was eigl1t days. Observations upon the 
courses and velodties of free tloats through Hell Gate were also ma(le; and a few temporary tidal 
stations wen' occupied. 

The tables that I Rhall introduce are compiled from the obse1Tations of 1857 :wd 1858; but it 
is proper to remark tliat with these before me I have looked back over the diagrams of the 1irst 
survP,y, or reconna.i:;;sance, and found in them all the leading features distinetly exhibited. 

The first table from actual ohs1~rYatio11s that I c:m offor is that giving the general elements of 
the tides at selected points along· the im;ide routt• from New York Bar to Throg's Neck, to which is 
aclded the distances of the statious measured along the sailing line, from Sandy Hook. 

No. 2.-Tido?, froni station8 seh'r:f(!d as chm·actcr-i8/il'fo'r .:Yew York Harbo>· a111T ;.ts approaches. 1857-'58 

HELL GATE. 

Sandy- G(Jvernor'i!;' I I Tbr-0g't1 
Hook. Island. : Bell Cate Hnll~tt's Neck. 

I: Point, Pot Cove. 1 Ferry I • 
: · 

1
(ca.l'itfiide.)

1 

) 

, --·---1-----·- 1----i----T----i 
j It. m. h. m. It. m.. : h. m. I h. m. I h. m. i 

; lligh wntt>r J ~rem1 infl>rval nfter I : ; ! . I : I 

~ 1n·~c;eding tranHit of 1 I I I I I 
J,ow wuter j the moon ........... , VII, XXIX. l VIII, XIl~i-~· VI. XI, VII. i XI, X~IX.: XI, XX. I 

1 Ft. I Fl. ' Ft. ! Ft. Ft. I Ft. 

l A Vt'rnge ri~e of tid('- .. 1 g . . -... · I 2. ·t Q. 2 !!. 2 2. 6 Q.11 3. "'/ 

; AverRf{ll fall of tide .. I~ i 2.4 2.2 2.2 2.6 2.9 3.7 

, Rise of r;pring tide. - . \ ~ .S 2 8 2. 6 2. 5 I 3 1 4- 6 

·FRllohpringtide ..•. 1'-C; 2:8 2.6 I 2.a ~::::::::·1 3:1 ! 4.6 

iRi~eofn8e.ptide .... ~~ 2.0 I 1.7 I 1.8 1 •••••••••• 1 2.5 1 3.1 I 

'Fallofncaptlde ...•. Ji::; - __ 2.0 1.7 _

1

_ l.~--1~···-·:_:j 2.:=I 3.~=; 

DistanO<ls, in miles, fro".'.~~~dy Hoo~:l-~~-J ~ 13, 0 i rn. 3 I 19, 8 I 20. 1 26. 8 

It will he olmerved that the wave which enters at Throg's Neck is about. four hours behind that 
which euterli at Sandy Hook, while at intermetliate points, in Hell Gate, the comfJmmd of these 
two waves gives us intermediate times of high and low water. Agitin it will he observed that the 
mean range at Throg's ~eek is about fifty per cent. great.e.r than at Sandy Hook, while from Gov
ernor's Island to lfoll Gate Fe1Ty it fall~ bPlow either of tbe extremes. 

If we look :µi.ore closely at our table we discover that the low-water phase at Throg's Neck is. 
relatively more tardy than that of high water, because iu deeper water. In our studies of other 
harbors we have familiarized ourselves somewhat with the different rates of travel of the diiferent 
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phases of the tide, aud ol>l'ierve<l that the distortions thus prndticetl in the profile, ya1-y in the rang" 
from SJffiugs to neapi:;, from a. m. top. m. tich's, &e. Thi:-;, of eom·,~e, would be ex1wetecl from the alter
ations in the depth. As we follow a tid1' waYP inro a liay 01· "'onnd. we wmall,\- oh.se1Te that it:-; 
range alter,..; from poiut to point, aml that the mag;ilitml<' of it..; tlinnial and half mo11tltly i11eqnali
tie,; undergoes alt era tious. It is rea:soua hle to ,.;uppo.se that t lw rl'ile1·tioni-i or n•sista11ces w hieh would 
alter the rauge would not el]nally affect wan•s of different 1m1s,;e,.; or Yelocities. Tahle Xo. 2 fur
nishes illustratimrn of this. If Wt' <:ompnt<' the ratioR of Rprings to nc·a1 •s, WP haY1· for heigl1fa: Sandy 
Hook, 1: 1.40; Governor'8 li:;land, 1: 1.5:>; Hl~ll Gate Ferry, l: .1.:~!I; J>ot Con•, l : 1.~J; Throg's Ntick, 
1: l.4i). If the two waves met in the opeu spa we miglit expeC't to n':-Whl' thP i11tPrfrn•rn·e lly simply 
subtractiug from tbe intermediate eompournl tide 01w of the extreme,.:, nud filid tLe resitlual corre
sponding to the other extreme tide. This I have tried witl1out :-;atisfadion. Then· i,.; 110 permaHeut 
meeting point of tlw tidef<, i.e.~ no point wllen· t .e two ('<rn1po1H~11ts entl•r ('On,.;tm1tly with (~qual 
weight into tile obseiTed tide. Not onJ_>~ do the half-moutllly ineqnalities cau;,;e -shiftiug».; of tlH\ 
meeting point8, hut the diurnal inequalities do the saJJw-it may en•11 lie• said that difft>n•ut plwses 
meet at different points. Hut tliese uiftkulties, wl1ile tlwy liar tltP \1·ay 1o tltt• ,.;oluti011 of an inter
esting problem aud tlie determination of th<' law, iu no \my clisturb tlw 1uarch towards those n•sult,.; 
which b~we a pmctieal heariug upon 1iavigation, and upou the poRsibiliti<~t:! of imprtwi11g the chan
nel. 

I giye upon diagram* tlle obseiTed tilles of Hell (-i-at0 Ferr.Y, Hallett',.; Point, and Pot C<n-e for 
a period covering one lunation, at a quiet se.as011 of the year. 

The most preci:-m statement that we can make from au in;,;pectiou of tlw tliagram* and fable 
No. 2 is, that between Hell Gate Ferry and Pot Hock, tile two tiues al m1_>·,.; meet. It is iu this space 
that the most rapid change from high or low wat.L•r iutmTal twenrs-~1 llont l1' 30111 in a space of less 
than three-quarters of :t mile-and it is in this space that tlw raage,; altl'r mo,;t rapidly, 1.40 feet. It 
is also in this space tltat the greate;;t disturbance of leyel oceurs; on the .:l\'erage 1.30 feet for the 
maximum con tr ast8 of l1eigllts on each tide. 

In the rntroductot'.\" remarks of this report I han• Rtated that hetwee11 the meeting tides the 
maximum ditfeTence of len~l ought to be 4.87 feet; aml this contrast of lieight actually occms, but 
is not confined to the narrow limit of Hell Uate, hut in fact is diYideu l>YPr a spae'' of perhaps 
twenty miles. 

Advancing from Sanely Hook we fit-st detect the intermingling of the Som1<l tide in the slight 
distortionR of the GoYeruor's Island tidal profile. t This di:stort.iou hPcomPs markPc1 h,1 thP time we 
reach a station at the foot of Fifty-third street near the west end of Blackwell';;; falan<l. In 
diagram* I offer a comparison of the tiditl profiles at the two extremitic;; of tlw weRtl'rn Black
well's Channel from simultaneous observations. Upou the same diagTmn I han~ plotted the resid
ual from a subtraction of one of these obserned tid('S from tlw otl1c'r. It will he seen that this 
develops a curve wJ1ich is at once recognizflcl as a fraetional lllnltiple of thP Round d1•la_>·P<l (m; its 
interval would indieate) about 011e hour in its jnm·m•y from Tlirog's Xeck. Tlw range of this mul
tiple of the Sound tide is about Ji\- feet; we conclude from this that foll one-lrnlf of the Sound tide 
loses itself in traversing this channel. If thiR is Ro, we cannot coucein· thi:s Sonnd tide to be an 
independent wave. It was observed, in tracing; the intcrf\'.rem'('R of the tvrn ti1le8 of the Yi1w.ymd 
Sound, that after meeting at vVest Chop each tidP "nfferPd a rapi<ldeclim', and was to he distinctly 
followed but a short distance into the domain of tht> otlwr. In thii-i plac(• as i11 Hell Gate J.hp two 
tides have acquired such distinct forms that in their compou11d their relative po:-;ition cau he det€ctf'd 
by the eye on the plottecl profile. I concefre that the coutra-8!R of heigl1ts preReuted hy the waYes 
have been in part accommodated by the local action of gravity, not reduced to a I'C!!;Ular slope, 
however, because the time is limited. 

•Lost. 
t I am here tempt.ed to attrihut<' the diminiRlH•cl rnngt' of the ti<l.; at Gov..rnor'~ I8larnl to th<' intPrforeuce of the 

Sound tide much dehl·Jed; Litt I cmmot in thiH wa,;· account for the eontiuuuJ.inu of 1,hiH <liminisl1<'d range hf'tweeu thiR 
point aud Hell Gatt> Ferry, so I am obligrnl to conelude that the t.icle wave from the 1mut.hward becomes reduced by its 
e:xpausion upon New York Bay after passing the Nanows. 
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From a single da3-'R observations that I have plotted below, 

Tidal c11rrtB in Hdl (;ate, ol1serced at stations only 100 feet apart on eithe,. siM of the Hallet'• Point RRej. 

it appears that we may narrow down the meeting place of the tides to a space. of about one hundred 
feet oft' Hallett's Point. In this small space, 011 the 6th of June, 1857, the intervals of high water 
diftered two hours, and the heights, at maximum, one foot. 

I£ we examine closely the obi,;ervations of Pot Cove, we discover there as little trace of the 
western tide as we do of tlie tiasterrr at Fifty-third street. In other words, the eastern tide is fol
lowed with equal distinctn.ei,;s eight times as far from the meeting point as the westeru. The greater 
range of the eastern tide accounts for this in great measure; but enm if t.he two waves had the 
same range, their relations of time might be expected to give rise to different effects. For instance, 
a' the western tide proceeds towards the sound, its times of high and low water approach coinci
dencp, with those of the sound tide; while, in the order of things upon the other side of the meeting 
point, the case is reversed, the sound tide is more and more widely separating from tlie western 
tide as it approaches New York Harbor. It is obvious that at periods of great diurnal inequality 
the evidences of interference ought to be discernible a greater distance to the eastward of the 
meeting place of the two tides. 

The effects of interference upon the ranges on either side of the meeting place of tide waves of 
different intervals, ought to be the reyerse of each other. The range of one should be augmented, 
the other diminished. We do not recognize these contrasts of effects in the two approaches to Hell 
Gate, and I am convinced that the reason why we do not is that the two tides lose in great meas
ure their original wave character and submit to the local action of gravity which, as I have before 
said, tends to reconcile all contrasts of elevation. 
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In table 3 aTl<l aC'com11an;dng diagrams I give the curves of half month]_)· inequalities for Gov
ernor's Island, Hell Gate Ferry, and Pot, Con•: 

N <>. 3.-Inierml8 and llciylits of tic/e., from Bimulta11eo11a olm:rralion•, ltlay mid June, li::'57, arra11ged 
acc:Qrding to hour of transit. 

,0 30 

I 30 

II 30 ; 
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v 30 

VI30 
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x~o 

XI 30 

811 • 
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9 3.1 1' 2. 45 I 11 25 2. 92 13 48 I 1. 67 15 47 : l. 80 1717 2. 52 
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105.111 
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Some of the larger tides of IIallett's Point and Throg's Neck were lost, so that we have thought 
it best to omit the imperfl'ct curves for these stations. 

In table :Xo. 4, I gin• the lunar inter>als and lwights at which the surface levels are restored 
in Hell-Gate; aud, in taule No. 5, tl1e intel'vals and Yeloeities of tlrn currents. The surface of the 
Gate bee11mcs len~l :tbrmt, one hour before the slack prececliug the westerly current, and about forty
i(mr mumtes before tbe slack preceding the easterly current. 1f we compare these tinws with 
those of the tide, we fiml the first slack over two homs before the local high water, and the ~econd 
slack two hours before the low water.* 

No. 4.-JieRtoration of level in Hell r.-atc, betu·er11 fl<Wf!C8 at Hell-Gate Fe>'I'!/ and Pot Core, 18:ii. 

I 
Retitoration prcccd- ! Re11toration preced-

ing beginning of I ing blf'giuniog of 

Trant;it we11terly current. ! e1:tsterly curre11t. 

of lliOQll, 1---------T----' 

A. ll. i c. i D. 

i Interval. Height. I interval. : Height. i . 

J~. ;· ~- ;~· !1--0-.-9- 1~· :: --_-J-.-2-

1 30 8 13 0. 1 15 00 -2. 4 

2.1 

~- 5 

8 13 

-0.6 I, 1 

0. (i 14 32 
i 

:: : II :: : 

0.3 1455 

7 30 B 31 0.5 15 00 -0.9 1.4 

2 30 -1. 4 2. 0 

7 25 -l.6 1. 9 

4 30 7 33 

5 30 7 44 -0.8 0. 8 

91> 31} e 15 -1.1 1. 4 

s 30 s 42 o. 4 I 15 36 -o. s 1. 2 

1 
9 30 I e 59 o. 1 I 15 42 -1. 5 

2
. 

2 
.'.' 

I 10 30 g 16 I 3 I 16 00 -2 ;, 3. 8 ii' 

I ll 30 I 8 53 J. 0 . 15 35 -2. 1 3. 1 ,, 

1--1--1--\--:----'' 
s 23 I o.6 , 1500 , -1.4 2.0 I , 

TI our~ or .Tran:s:itE 
5 6 7 B 10 Il 

:t--'\'1-----:.~--t---t=:i---+-~~;;:;;;oi"""'---j-_-_1_ 1: 

1~--'---'---C---':.,___;__-!.---~--~·~__;--i:==J: 

During the easterly enrr~nt the maximnm difference of level is-average for 
a lunation, 1. 3'7 feet; and during the westerly current, 1. 24 feet. 

Tht.• gprings and neaps 1:1tand as follows: 1. 90 and L 00 for easterly enr
rent, I. 24 and I. 00 for wel'.lterJy current. 

J. Station a • Ht>ll·Gate Ferry•· aud "E. is: <le of H::1.Uett'1:1 Point 1 are used for fo.ea! tide. 
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No. 5.-Currcufa of ,Yew rorl.- Harbor. 

The current turns 

.aih·r tht> n1oon'~ nnration~. Maxirn1im velocith .. .::. 

transit. 
L•1ca.lity. ·--------------·---

! 
Flood to 

Pbb. 
Ebb. Flood. DirN~.ti.rm. E.hh. Dirf'dion. 

h. m. ! h. m. "· Degrrr.~. It. 1/l, Degrees. 

G@rlney'A Chaurn~l ·-·--------····-- ----------------- B :J3 G 2"2 47 10~ " If< 282 

South Channel. ••..•..••.•.•.••......•.. ~ ••..••....... i 8 36 6 i4 i 25 llO 2 I:\ 312 
' Junction of Swa.sb and Gedney'n Channeh ...... , ....... I B 45 G 18 1 15 9~ I 22 287 

Central portion of Swash C!:::annel ...•••..•...•.. -- .• --t (I 95 12.1 1 67 301 

Channel connecting Gednt""y't1 and Eai;tem Channe]ij .•. _ ! 8 50 5 46 0 88 U3 1 13 ::?:30 

J\fain Ship Channel, (off _Sandy Hook) ... ____ i 7_ 5;! 7 04 2 00 80 2 13 26-1 

1\fain Channe 1, (East of Knoll'1,1) ____ ., ••••••• _ ........... : Lnt'ertain 0 92 60 0 85 :n8 
'\V1:'>1'teTn Eutra.nee toSwa8b Channel ········-···--··--!Uncertain\ 0 30 84 0 72 ~\!6~ 

324 
Eastern Channel .......... _ ............................... 8 47 6 46 1 35 119 l :2:5 308 

Fourtee11-feet Channel .•.. __ ........................ -· 9 28 fi 00 0 96 130 1 21 297 

M:tin Channel, {between East and '\'"Pst Ba.nk2')* 9 46 7 33 1 m 206 1 97 352 

Coney hle.nd Cho.on-el, 8econdary Channel_ •.• _._._ •. 8 44 14 10 fi 5-1 5 26 1 6ii ·-··(ti .. _. 1 50 ... CJ. 
West Bank Channel, secondary Cbannt:'l. ..• _ •••.•.•. 10 06 H 40 7 41 4 36 1 10 ·- .. (ti 0 62 ... (;) 
Nhrruws •. ---· .................... ___ ................. 9 17 lfi 56 4 41 7 39 l 08 ·- .. (ti 86 ·--- (;). 

MainCllannrl, (off Quarantine) ...•...•..••......••... 9 39 16 57 5 02 7 18 l 3;; . --· (t) ..... : l 80 ·-· CJ .. 
.M.ain Channel bt>tw~en Govnnor's: :ind BedJop's l8landK 10 21 ! 17 48 4 53 7 27 0 94 . -·. (t) I 72 ··-· (;) .. 
Httdf.:on Riv('r, (Forty-first i,;treet) ..... ___ ..•.....• __ . 11 45 i 18 :l~ 5 ~3 6 41 l 21J ·--·(Ii 2 31 .... c;) ..... 

Bi!twe~n Battery a.ud GoYel'nOr\; Island-----· ..•. !l 43 : 15 52 6 11 6 09 l ~ ;") 2 12 

Duth'rmilk Channel.. ____ .·-· ___ .---· ....••...•...•••. 9 11 15 05 G 26 5 54 l 43 1 .. 1----<:J. 
011' south end Blackwell'; bland, {West Channel> .... 9 35 Hi 07 5 46 6 34 2 71 3 2--2 ... (:) .. --· 
Off ~outh end Bla.ckw-ell ':ii Island, (East Channel) 9 29 15 30 6 19 6 Ol 2 15 2 68 ••. CJ ... _. 
Off north eudof Blackwell'iJ T!lla.nd, {West Channel) 9 32 15 49 6 03 6 17 4 24 • - - . (t) . 4 :J;j . ·-. t;l.. -- . 

Off north end of Blackwell's Island, (East Channel)._ 9 27 15 42 6 05 6 15 4 3U (I) ·-- 3 ~l6 ... (;) ..... 
Between Hallet'11 Point and thcHog"s Ba.ck Rocks •••. 9 26 15 50 5 56 6 2.1 8 5-t .• _.(I) .. __ . 4 40 . - . (:) .. -- -
Hell-Gate, (oft' Polhrmui{s Doe1~) ...•.. ·············-· 10 09 1G 16 fi 13 6 07 3 07 .... (1). 2 30 ·-· (;) .. -. 
Off Riker'tilsland ................ ----·--··-··--·-··· JO 21 rn 3e G 06 6H 1 50 ••. (!) .. __ . 1 22 .•• <:) ..... 

011' 01<1 Ferry Point. ... _ •• ·-···- ............ ··-·. 9 3'J 15 07 6 46 i 5 34 1 5!') ·-· (!) ..... l 05 ... CJ ..... 
Oft' Tbrog'sNeckatneap tides ...•••.•........•..... 1() 34 i 14 52 8 02 4 18 0 7:; .•. (t) ··-- 0 70 ... <:l ----
Off Throg'~ Neck at spring tide!'! ....................... 7 39 13 12 6 47 5 3:J I 1 48 ·--·(i) ..... : 0 83 1- .. - (;). ... -
Between Sa.n-0.~H Point and Ex~eution Rocks ...••••.••• ·[ 7 38 12 58 7 00 5 20 

! 
0 65 (j) ..... ! 0 50 ! .• -.(ti ..... 

"'The currents iu the path of the Hud~on River vary gt·catly with the. river dhtcbarge; the floo<l cnrren1 i8 sometime~ altogetb~r dPNfr-oyed upon 
the surface. 

t Flood follows the channel. ! Ebb followi,; the channel. 

Iu t11e foregoing table (No. 5) I have given the epoPhs an<l velocities of the c11rrents in New 
York Harbor and approaches, from selectf'd stations occupied along the pathwa;\S of the tides 
from Sand's Point to the outer bar; and 111)on the following diagram, l offer a general scheme of 
the results to assist in the conception of the activities at different hours of transit: 
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We observe that during most of the period of rising· tide in the harbor, the current is flowing 
in from the sea at Sandy Hook and out into the Sound at Hell Gate; aml during most of the fall
ing tide it pursues the reverse course. The pilots, therefor<', call the inflow from the Sound " ebb," 
and the outflow "ffood.'' I do not use these term:,;, because tllf.'Y are not correctl;r applied and are 
calculated to mislead, as will be apparent on closer inspection of our uiagram. 

During the first hour after the moon's transit (and while the thh• is falling 1wer our entire 
field) a continuous current flows from Long Island Sound hy way of Throg's Xcek. Ikll Gak, and 
the East River, through the Upper into the Lower Harbor, and out to sea over tlie Bar at Sand3· 
Hook. 

During the second hour after the moon's transit this continuous :,;tream still preYails, excPpt 
near Sand's Point, where the easterly (ebb) current of the Sound i1rPniils. Thl~ 11eighlmrl1m1(1 of 
the Steppiug Stones is at this time the scene of a separation of two graur1 streams from a sttm
mit. 

During the third hour the summit is at Throg1s N e<lk, and from tllis point a stream flows 
eastwardly through the Sound, and another stream taking the opposite direction flows through 
New York Harbor. Both are continuous in opposite directions to the ocean, in which the tide has 
commenced to rise rapidl;\'· 

During the fourth hour after tTansit the streams are broken up through Hell Gate, and Rari
tan Bay is receiving sup1)lies of water from the Hudson Rh·er and from the ocean. 

During the :fifth hour after transit the Hudson RiYer is still pouring into Raritan Bay a fail
ing stream, and a loeal ctirrent to tlw eastward through H<>ll Gate commences. 

During the sixth hour after transit the Upper Harbor in tllP path of the Hmlson becomes 
slack, while a stream sets into it from the Lower Harbor, and another stream sets out of it into 
Long Island Sound. 

During the seventh hour the current becomes continuous from the ocean through ~cw York 
Harbor into the Sound. 'J'he tide is rising throughout our entire field. 

During the eighth hour high water occurs at Sandy Hook, and the half-tide stage is reached 
in Hell Gate. The current is a continuous flow towards the Soundas far as S;wd's Point, where a 
depression exists towards which t.be currents from either direction are flowing. 

During the ninth hour the movement oYer the Outer Bar ceases; the Upper Harbor reaches 
its maximum elevation and commences to fall, hut still a steady stream sets into the Sound upon 
the one hand, and up the Hudson u11on the other. 

During the tenth hour high tide occurs from point to point along the East Rh,er anti at 
Dobbs' Ferry, in the Hudson. A pretty general slacking up of the Up1)er Harbor drifts takes 
place, although the Hudson inflow still obtains. 

During the eleventh hour after transit the Hudson inflow ceases; but a stream flows from the 
East River, (as far as the Gate,) and, uniting with an ebb stream of the HarbOl' anu that of Raritan 
Bay, makes the flow continuous to the ocean. 

During the twelfth hour the current from the Sound, Ullitiug with that of the Harbor, flows 
into the sea as a continuous stream. 

No'.l'E.-October, 1869.-Just before sending· this report to 
portion of the manuscript was missing·, including two diagrams. 
the lost portion and add other matter. 

22 

press, it was diseoYercd that a 
111 a future report I shall restore 

HENRY l\llTCHELL. 
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APPENDIX No. 14. 

REPORT l~PON SL;RVEYS IN THE MERRIMACK RIVER, MADE IN 1867 BY HENRY MITCHELL, ASSIST,ANT 
L. S. COAST SURVEY. ' 

BOSTON, Oct<Jber 31, 1867. 
DEAR SIR :-I respectfully announce t-0 yon the completion of the surveys in the Merrimack 

River a,s far as at present required by the Pentucket Navigation Company, at whose expense the 
work has heen executed; and I have the honor to submit herewith a physical map of Mitchell's 
Falls, (mav No. 2,) together with numerous tables, to which I shall hereafter refer in this report. 

Mr. H. L. Marindin, of the Coast Survey, who was assigned by you to execute surveys under 
my direction, commeneed measuring base lines on the 3d of September. From these bases he 
developed both shores of the river for a distance of two miles, from Ring Bolt Rock (about a mile 
and a half aboYe Haverhill) to Kimball's Island, and fixed the positions of stakes about one hun
dred and fifty feet apart on either side of the river. In the course of this preliminary work he 
also determined the positions of all the important rocks in the river-those visible and those made 
appaxent by their rip1)les. There are about one hundred such rocks plotted upon the map, besides 
those found and fixed in position during the soundings, which followed later. I deemed it essen
tial that these principal obstructions should be accurately laid down, not only hecause they were 
to be avoided, as far as might be, in projecting the course of the proposed artificial channel, but 
also llecause they indicate to the eye the nature and causes of the rapids. It was often necessary 
to send a signal man to these rocks so as to enable the observer at the plane table to distinguish 
them from his different positions, and to plot them more exactly. The stakes along the river, to 
which I haYe referred, were designed to serve as points of departure and termination for the 
sounding lines where these were not otherwise fixed in position by boat angles. 

In. order to ascertain the elevations and slopes of the river's surface and bed, and to correct 
the soundings so as to give a truthful representation of the depths throughout our field at a 
given time or stage, I established four gauges at the outset, and ultimately increased the number 
to ten, (designated by Roman numerals upon the chart.) :kach gauge was referred to a local 
bench, and :finally all were reduced to the same datum. The ten benches on the right bank of the 
river, designated by B 1, Bz, B3, &c., upon the chart, are all marked by holes drilled in the toi>s of 
boulders; a.nd the relative elevations of these, given in Table No. 1, are the results of three 
accordant lines of levelings, with the foot of the staff resting over the drilled Jwk in each case. 

The plane-table work, the soundings, and the levelings were executed by Mr. Ma.rind.in, in .a 
very creditable manner, and in a much shorter time than I had expected. He was favored by .fine 
weather, and he found in Mr. Koppmann and Mr. McClintock excellent and willing co-operators. 
Mr. Dmrrinicus Koppmann was temporarily employed because of his talents as a faithful draughts
man, and his a.cquaintance with some of the Coast Survey methods. Mr. McOlintock, a new 
a1>pointment upon the Coast Survey, discovered at once a disposition and an ability to make himself 
useful, as the field-books will show. 

Before proceeding to point out the results reached by the sm·yey, it behooves me to state 
the claims which the map ha.s to your confidence. It is not based on the Coast Survey triangula
tion, and tlie Qnly instruments used have been the plane-table, sextant, and level. Nevertheless 
the distances and all the visible features of the river are correctly represented. The only misgiv
ings I have a.re with regard to rocks. I am afraid that some important boulders, hidden in the 
turbid waters of the channel-way, may have escaped our search. With some experience of the 
requirements of navigation, and some also of the wants of the marine engineer, we have endeavored 
to make a faithful survey upon which plans and estimates may be safely based. Beyond these 
practical objects we have not ventured. • 

A.-Mitchell's Falls is the genera.I name for the locality covered by the map, which embraces 
three sets of rapids, no one of them deserving the title of fallA. Two of these rapids are known, 
respectively, as Upper and Lower Falls; and the third, having no recognized na.me, we call 
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Hazeltine Rapids. The obstructions at the Upper Falls are confined to a distance of about seven 
hundred and eighty feet, those at the Lower Falls to a distance of about seven hundred and forty 
feet, and those of the Hazeltine Rapids to a distance of about one thousand feet. 

The foot of the Up1ler Falls is the limit of the tide, which enters our fie]d with a range of four 
feet at the station near Ring Rock. There was no flood current in any part of the fiel<l during our 
stay. At and above the Upper Falls the changes of elevation during the day are simply those due 
to variations of river discharge caused by the opening and shutting of the mill gates of Lawrence . 

.As high water, at mean, Yisits this portion of the ~Ierrimack at 11 to 12 o'clock, and as at this 
time of day the discharge reaches a nearly uniform stage, I have found it convenienL to take for 
the plane of reference the surface of the river at this time. The chart then exhibits the ordi1iary 
high water conditions at mid-day when the moon is in octants. In sub-sketches, I haye given the 
depths on the rapids at 7 and 9 a. m., when low-water spring tides preYail. The river is usually 
at its minimum. discharge in the morning during summer-the gates being closed during the night. 

B.-In Fig. 1 I have given a section of the river along its line of greatest de1>ression, Hl10wing 
the elevations of the bottom, the form of the plane of reference, and, in dottt~d line, a profile of the 
low-water plane to which the sub-sketches are reduced. In this section the least depths are, at 
Upper Falls, three feet for high stage, and two feet for low stage ; at the Lower Falls, fh--e feet for 
high water, and three and a half feet for low water; and at Hazeltine Rapids, nine feet for high 
water, and five feet for low wat~r. The numerical data for this section 'vill be found in Table No. 
2. This line of greatest depression, although it is that of' the thread of the current at low water, 
does not give a characteristic view of the bed of the stream; I have therefore given another sec
tion (Fig. 2) which is characreristic of a belt one hundred feet wide along the middle of the riYer. 
The least depth at Upper Falls is two feet for high water, and one foot for low water; at Lower 
Falls, two feet at high wat.er, and three-fourths of a foot at low water; at Hazeltine Rapids, four 
feet at high water, and half a foot at low water. (See Table No_ 3, for elements_) 

The excavations which should render the river navigable would follow neither of the sections 
we have given throughout. It would properly follow both of them in a 11:eneral way at Upper 
Falls, the line between them at Lower Falls, and the line of greatest depression at Hazeltine 
Rapids. At the Lower Falls the first section line lies too close to the shore and at too sharp a 
curve, at some points, to make it a practicable triwk for towage in the midst of a strong current. 

0.-Upon the sections referred t-0 above, (Figs. 1 and 2,) I have given the velocities in nau
tical miles per hour, at the two stages over the two falls. These are not the extreme >elocities 
observed, but the reduced averages for the spaces covered by the figures. 

On the Lower Falls we made current obseryations near times of high and low water, and meas
ured the slopes. For period near time of high water we found a mean veloeity of 1.90 nautical 
miles per hour, corresponding to a Slope Of 0.41 feet per 1,000 j at period near low W~tter a mean 
velocity of 2.9 nautical miles with a slope of 2.1 feet per 1,000. With the general expression 

Velocity= a ../p 
we, have for high water coefficient 2.93, and for low water coefficient 2.00. I think that these 
coefficients are practieally near enough to the truth for use in calculating mean velocities for other 
slopes which may occur at other stages of the river and tide. In the lower chute of these falls the 
minimum velocity was found to be 6.6 miles per hour at low water, but at high wate1· only 2.5 in 
the same place. 

On the Upper Falls the greatest velocity was found near the foot of the decline, (not in the 
shallowest water,) and amounted to four miles at low stage, and 5.5 at high stage. It will be 
observed that the velocity at the Upper Falls is greater for the 1iigM7 atage, while at the Lower 
Fa.lls it is greater for the lower stage. There is pothing str~nge in this; the friction declines greatly 
as the water rises in the Upper Falls, while on the Lower Falls the high. tide diminishes the slope 
~~~~I~ . 

The low-water slope given upon Figs. 1 and 2 for Lower Falls is the grearest I observed, 
although the gauges were compared for other dates when the low tide fell at hours of the day 
corresponding to higher stages of the river-; it will, however, be rememb_ered that these were 
tides of less range, the mid-day low tide& being those of neaps, or nearly so. 

D.-Tbe relations of water elevations from point to point at different hours of the day may be 
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understood from Fig. 3 of the Physical Map, in which I give the observations of Sept,ember 27 
and 28 combined. This figure rPpTesents the conditions from 8 a. m. to 6 p. m. for ordinary river 
discharge combined with the spring tide. It is plotted from Table No. 4. 

It will be obserYed that Station I is visited by the phases of the upper half of the tide; that 
the rise is tidal ft)r a space of nearly three hours, from 11 a. m. till 1!! p. m. The fall is more tardy, 
as in all tidal rrivers, and I cannot say at what hour it ceases to be tidal. The change of elevation 
<lue to tl1t> tide of this station is about four feet. At the next station, situated three thousand five 
hundred feet higher up tlrn river, and above the Hazeltine Rapids, the rise is distinctly tidal for 
less than onf' hour and a half, and the change of elevation due to t,ide is at this station aoout one 
and a half foot. At the next station (HI) we find the elevation parallel to those just mentioned at 
II. At Station IY, between tlle two chutes of the Lower Falls, we have positive indications of the 
tide, but not well defined phases. At Stations V and VI we have still the tidal rise, but ill defined. 

As we mount the Upper Rapids, we lose at Station vll not on1y a11 traces of the tide, but, at 
the honr when l1igh water should occnr, we have a depression caused by the shutting of the mill 
gates of La:1uence at dinner-time, (12 to 1.) At the other gauges above we have changes nearly 
parallel to those already noticed at VII. In all of these the dinner depression is well marked, but 
is sharpest at VIII, a station on the Upper Falls. 

The feature which will interest you most in this diagram (Fig. 3) is the rise of the tidal plane. 
You will observe that in the 1-;paee of one mile above Station I the absolute height of high water in
creases a half foot. In the Hudson River we found a rise of only threefeetin one hundred and forty miles. 

E.-In Figs. 4, 5, 6, and 7, I have given sections of the Upper and Lower Falls. I per
ceived that cross sections, vertical to the river banks, would not represent characteristic features 
of the bottom, and would conYey very erroneous impressions of the capacity of the stream ; I 
t.herefore carried the section across in the directions of strike and dip. (See Tables.) 

At the I .. ower Falls a ledge is partially uncovered, and appears to have formed the nucleus of" 
the accumulation that now constitutes the dam and causes the rapid. At the Upper Falls there 
is no ;;risible ledge, but it is a suggestive fact that the bar which causes the rapid has a strike not 
widE>ly at -variance with that of the aforesaid ledge, the former having a course south 1~0 east, the 
latter south rnto west, while the general courses of the river at the two points differ about 1420. 

The tieM-hooks of this survey have been properly duplicated and Rent to the Coast Survey 
archive!'; at 1'.,.ashington. 

lam convincr,d that this river can be made navigable for barges of four feet draught, without 
locks or other expensive structures. After the requisite depth is obtained by excavations, the 
single difficulty is the strong currents at the rapid. Thp,se currents will probably be stronger than 
now, in the narrow excavation, because the friction will be lessened without material lessening of 
the slope. That towage over these rapids is impracticable with the usual appliances, l consider 
too patent to admit of tliscussion; there is, however, a sim11le way of getting the barges up which 
I takt; the liberty to mention, in the crude form that the idea has occurred to me. I should cut 
straight passes through each of the rapids and place buoys (or rings in the rocks) above and below 
the ebute. On arriving at the lower mooring, I should secure the barges, then pa.y out my hawser 
and run to the upper mooring; secure the steam-tug here, then bring the hawser to the windlass, 
and, connecting the latter with the engine, haul the barges up to the same point. Of course the 
windlass and its connection with the engine should be arrangefl with special adaptation t.o the 
purposes mentioned. No excavations ne-ed be made nor moorings provided at the Hazeltine Rapids, 
until the commerce shall become too great to admit of the delay, near time of low water, that the 
present conditions make necessary. 

In looking back upon this very interesting work, and forward to its ultimate objects, I find 
cause to regret that tlie company should hare hesitated to afford the means for the further devel
opment of some of its details; because a iWllar s-pent in pr&perly basing a project is worth ten in the 
execution. 

Ver;r i·espectfuJly, yours, 

Professor BENJAMIN PEmCE, 

HENRY MITCHELL, 
Asmtant U"'ited States Coast Surrey. 

Superintendent United Bta'les OotUlt Survey. 
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No. 1.-Rclatiu positions of benches. 

!~enche•~l-~i::o:-~~a~~:.T-- -----~~emarks. 

Feet. 
Bl ·-·---·----
B' I, 858 

R' 3,658 

B• 4, 647 

B' z, 348 

B' 7, 211 

B' 8, 086 

B' 8, 726 

B' 9, 270 
BIO 10, 517 

I 
Feet. 1 

JO, 00,.,. J At Ring Rock, ahout It mile above Haverhill. 

7. 75 I :nl 
11 

Foot or Lower Fan •. 

12. 03 

10. 72 I 
14. 94 Foot of Upper Fa.II•. 
13. 9'6 !1 On eaBt sho-re, opposlte north end of Rtmball1s Island. 

I ·----------- ---------- -
*Assumed datum plane, ten feet below n 1 • 
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Benches B1, B 3, B4, B6
1 B 9, B 10 are too large and heaYy to be affected by tlie frost at any time; 

others ma;y be started. 
The distances are measured along the course of the river. 
The benches are each marked by a hole drilled into the top of a rock, and in determining the 

elevations the foot of the leveling staff was placed so as to coYel'" the hole. 

No. 2.-Elemeiits/01· sectfo11al !'iew of the Merrimack Ri1•e1· alo11q li11e of greatest dep1·es~io11. 

-- ----
' ~ I ~ 8 ~ g ~ I ~ § . I ~ 1'1 i I ~ € . I 2 ~ ~ I ~ • ~ I 

· .a jo=S v;;j ~ ~s lo. ...; ~ oC':l'EJ:.i~ i:" Q.oa ".;::: 
~ ...., :1id !! _, £t~ S;::! .§ 1 ~ ~ 1:~c5 1 .: • ~~ E~ .g" Ir 
.;:! : 8 \ : ~ CD ~ 2 a \ : ·~ -; i I ~ i- :1 .9 : ci : ~ %; 

00
_ ) ~ ~ E .£ E = f ~ i:- 1 

:f! ~ 0 I § ,;; c ~ ::.! I c:: ~ ~ = ";j 'I ~ g 0 I i:; ti. I c:: ~ :2! d ~ c; c ·= I 
~ g~ ·-t~2·.\~- ~!< .s"'I ~ --- .s~o1.s. ~-·~~·"'"'I c ~ ~--c ta.r::<V ,.::::::~ .c.c:: "'i l ~ = a:~·i::1-::..=~ .ct: i .c a; 

I
I .g ;.-. l=>-~.o. ~-~~I~~ "S,.Clll ·c q .s I> r .... ~c..j ;.:~~. c..- '$.~ 1: I .= ~ ~ .,_. w ~ ..c1 "'"" I ~ ;;., :a t = 1\ -~ ~ ; ,.. !Xi 1 .!!::: ~ ...., -:..i ""' ~- ce 
l __ A __ --"'--_.,. ___ .. ___ A ___ A __ / __ :> __ :1--:::i __ --""--!-i:.<_' __ l_i>l ___ ,__:: __ :~-""--, 
I IJOO - 2.94 3.20 I 7.56 6.14 10,1\0 \ 4.36*:1 6,000 - 6.20t\ 7.83; 8.80 14.031, 15.00tl 0.971 

I 

l,000 - l.88 3.25 I! 7.62 5.13 9.501· 4.37 ·,1 7,000 -10.1211 7.85 I 8.88 17.97ti 1:.0011 1.03 
1,250 -2.37 3.47 7.63 6.oo 10.00

1 

4.oo
1 

s,ooo -6.10
1 

7.tl7 s.90 13.971 1~.00 1 1.rnj 
1,!lOO -J.B5 3.70 7.65 5.88 9.50 3.62' 9000 -1.07· 7.!le 8.93 8.951 10.ool 1.051 

l, 750 - 3. B4 4. 251' 7. 66 8. 26 ll. 50 3. 24 i\ ~: 500 I' - 3. 94 ! 7. 00 9. 06 11. 85 1i 13. oo . 1.15 

I 2, ()()() - 1. 33 4. so 7. f!7 6. 13 9. 00 1 2. ff/ I\ 10, 000 + 2. 20 " 7. 96 I 9. w 5. 76 I 7. ()() 1. 2• 

2, 500 - 5. 80 I 5. 50 7. 70 11. 00 1~. 50 2, 50 11·1 10, 2:>0 ' + 2. 15 I 9. 00 I 9. 65 6. 91 i 7. 50 o. 59 
3, 000 - 3. 771 5. 60 I 7. 73 9. 37 11. 50 2. 13 10, 500 + 3. 10 I 9. 15 ' lO. IO 6. ().5 i 7. ()(I 0. Y!\ 

3,.500 -1.20t 5.63, 7.so i2.8'2t rn.oot[ 2.18 1 10,750 +7.65!' 9.65[ 10.65 2.001 3.00 1.001' 
4, ooo - 4. 13 5. 65 1. 87 9. 78 12. oo I 2. 22 I n, ooo + 6. 10 io. 15 i it. m 3. 45 I 4. so 1. os 
4,500 - 0.05 5.80 7.95 7.S5 8 00 2.15 \ 11,250 + 8.29

1
1 10.31 \ 11.29 2 021 :J.00 0.98 

4, 750 + 3. 22 6. 45 8. 22 3. 24 5. oo i. 76 ii 11, 400 + :;. 38 I 10. 4:; 11. 38 s: o; 'I 6. oo o. 93 

5, 000 + o. 98 I 7.10 8. 48 ' 6. 12 7. 50 I 1. 38 II 12, 000 I + 2. 38 I 10. 45 I II. 38 8. 07 ll. 00 0. 93 ! 
S,.'iOO -1.281 7.BO I 8.72 i 9.IJB 10.00 0.921 12,500 i + 2.38 I 10.451 11.38 8.ctr i 9.00 I 0.931 

• Oft'Rlng Uocl<. tNo bottom. 
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,No. 3.-Elements for •ectwnal 1Ji.ell' of th£ Merrimack River, awng the n1iddw of the 8tream. 

j:g 11~1~:1~ ~ !~
1

l ~ !~~11~ lfrk 1 i~ 
'S '<;~;!'S:;Ef !~ _ .. - 'S.:. 0 '"""'" .... ' " 

~ ~~I~ ,£ ... ~"' ;o~ .. ~ i'l'a ~ ~~ :~"'._ ~~~,/ ~-~ ~-i 
:i ~- ~s.g ~!:; ~~ ~.I< ~., ~ ~- .!l~~ ~i; ~i ~! 
~ ~ ~~~~:a~ ~- ~~ ·~ !ll ~ ~;~ ~:=~1 ~ ~-~ 
A _l'l ___ j_~___ "1 A A -" ~ 

1 
__ z:i __ ,_f;l ___ 

1 
__ r.;J ___ '" fol 1 Q . A .c 

000 

1,000 

1, 2:iO 

1, 500 

1, 750 

2,000 

2,250 
2,500 

3,000 
3,500 

4, 000 

4,500 

4, 75-0 

5,000 
5,250 

.5,500 
6, 000 

-1.69 

-1- 1. 62 

+ 3.13 
-1-2.65 

+ 2.16 

+ 3.17 

+ 3. 69 

+2.2-0 I 

=:.~: r 

-0.97 ! 

-- 0. 05 

+ 2. 72 

+ 5. 73 

+ 6.60 
-2.78 

- 6.SlO 

3.20 

3.25 

3.47 

3. 70 

4.25 

4.80 

5.15 

5.50 I 

5.60 I 
5. 6':2 5.65, 
5.80 

6.45 

7. lO 

7.45 

7.80 

7.83 

7.56 

7.62 

7.63 

7.65 
7.66 

7.67 

7.69 

7. 70 

7. 73 

7.80 
7. 87 

7. 05 

8.22 

8.48 
8. 60 

8. 72 

8. BO 

4. 8!> 
1. 63 

o. 50 

1. 38 

2.26 

1. 63 

1. 32 

3.00 
7. 79 

10. 48 ' 

6. 62 

5.58 
3. 74 

1. 37 

0.85 
10.58" 
14. 03t 

9.25 

6. 00 
4. 50 

5. 00 

5. 50 

4.50 

4.00 
5.50 
9.n 

12.60 

8. 84 

8.00 

5.50 
2. 75 

2.00 
11. 50 

15. OOt 

4. 36* 

4.37 

4.00 
3.62 

3. 24 

2. 87 

2.68 
2.50 

2.13 

2.18 

2.22 
2.15 

1. 76 

1.38 
1.15 
0.92 

0.97 

7,000 
8,000 

~.500 

9,000 

9,250 

9, 500 

9, 750 : 

IO, 000 

10, 250 
10, .'){)() 

I0,6W 

10, 750 
ll, OtlO 

ll, 250 

11, 400 

12, 000 

12, 500 

• Ring Bolt Rock. 

-6.87 

-2.10 

+ 2.92 
+ 4.93 

+ 3-49 
+ 4.()6 

+ 1.63 
+ 5.20 

+ 2.65 
+ 6.00 

+ 4.65 
i- 5. 1Q 

i- 5. 79 
+ 4.88 

+ 2.88 

+5.38 

7.85 
7.87 

7.87 
7.88 

7.89 

7.90 

7. 93 

7.~ 

8.55 
9.15 

9. 65 

10.15 

10.31 
10. 45 
10.45 

10. 45 

---1------
8 88 I' 14. 72 15. 75 ' l. 03 
8: 90 9. 97 11. 00 I. 03 

~- ~W ~00 1.W 

8. 931 2.95 4.00 l.o:; 
8. 99 4. 40 5. 50 I. 10 

9.06 3.85 5.00 1.15 

a~ &50 ~oo i.20 
9. 2() ' 2. 76 4. 00 1. 24 

9. 65 6. 90 7. 00 

10.10 

10. (i5 

11. 20 

11.29 
11. !38 
11.38 
11. :J8 

3.05 

1.03 
5.00 

3. 45 

4.52 
5.57 

7.57 

5.57 

4.00 

2.00 

6. 00 

4.50 

5.50 
fi.50 

8.50 

6.00 

1.10 I 
~::~ 1· 

l. 00 

l,051 
0.98 
0.93 

0.931 
0.93 

No. 4.-Wa.ter elevatums at different hours of the day, at spring tides, Mikhell's Falls, Merrimack River, Sepf;miber Z"1 and 28, 1867. 

_T_i_m_e._<I-__ i. ____ n_._l~~I~_ VL ~1~1 __ 1_x_._1-_x_._
1 

1~ - ~1~ ~ ~ ~1- - ~ 
8. ······1 3. :ID 5. 70 5. 76 I 7. 41 7. 86 7. 85 8.16 8. 92 9. 96 10. 50 

3. 20 5. 94 6. 02 ' 7. 61 8. 06 8. 0'2 8. 44 9. 25 JO. 10 10. 69 

9 .. - .... 3.30 6.22 6.32 7.761 8.21 B.21 B.60 9.40 10.20 10.79 

3. 40 6. 43 6. 54 7. 86 , 8. 31 8. 31 B. 76 9. 57 10. 28 10. 94 

10 ..••••• 3. .'iii ~. 58 6. 69 7. 91 s. 36 8. 44 8. 95 9. 75 10. 30 11. 00 
3. 75 6. 68 6. 80 7. 96 8. 41 8. 48 9. 00 9. 80 10. 46 11. 10 

11. ····-· 4. 10 6. 76 6. 86 8. 01 8. 46 8. 32 9. 05 9. 85 10. 49 11. 12 

4. 75 6. 82 6. 94 8. 10 8. 51 B. 57 9. Ill 9. 90 10. 53 11. 21 
12 ............ .. s. 70 6. 92 7. 03 8. 21 8. 56 8. 61 9. 16 9. 98 10. 55 11. 22 

6.00 ~~ ~32 8.~ 8.56 8.~ R20 KOO 10.56 ll22 

13 .••.••. 7. 40 7. 73 7. B2 8. 36 8. 61 8. 66 9. 20 9. 90 10. 47 11. 17 
7. 95 8. 16 8. 22 8. 43 ll. 63 8. 6? 9.06 !l. T.l 10. 37 11. 00 

u ...... . s. 00 8. 2S 8. 36 8. 48 s. 71 8. 77 9.19 9. 00 10. 5C 11.16 

~m ~• s.M s.u s.oo s.n LOO mro ma n~ 

15 .•••••• %00 ~w ~n s.oo am s.n L~ moo 10.~ nm 
6. 65 7. 43 7. M 8. 20 8. 60 8. 66 9. 00 9. 96 10. 57 IL 25 

16 .•••••• &m ~~ ~• &~ &60 8.67 am aoo mm n25 
5. 90 7.17 7. 31 8. 15 8. 60 8. 67 9. 23 9. 00 10. 62 11. 29 

17 .•••••. 5. 60 7. OB 7. 22 8.16 8. 61 8. 68 II. 2~ 9. 9B 10. 57 11. "7 
5. 40 7. 05 7. 15 8. 15 8. 60 8. 66 9. 21 9. 00 10. 55 11. 25 

18 ••••••• s.1C1 6. 98 1. lO 8.11 8. oo 8. 62 11.11 9. 92 io. ro n. 2:1 
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In the preceding table the heights are ·referred to a common datum, ten feet below the bench 
at Ring Rock.· 

No. 5.-Sectio11 of lalge at Lower Fall.• along its strike plane <>f refere1ux, ten feet below bettol1 Ko. 1. 

I I 

Distances. 1-. _a_e_ig_h_t•_· _! ___ 11_o_i_w_m_. __ _ i j Dist1rnces. I 

Fe<~ I 
10 I 

:I 
399 

563 

720 

726 

73!l 

738 

744 

750 

756 

762 

768 

774 

780 

786 

m 

Distances. Heights. Bottom. Heights. Bottom. 
----------------\! ____ , _______ _ 

(1 
ii 
11 

1: 
i! 

000 , Shore line. 

-1.500 I Bonlders. 

-6.000 Do. 
-9.000 
--5.500 
-1.000 
-1.80 

-2.34 
-1.87 

-2.00 
-1.B<l 

-2.16 

-2.24 

-2.39 

-2.03 
-l.46 

-1.59 

-1.83 
-1.20 

Do. 

Do. 
'
1 Roek. 

1 
Ledge. 

Do. 
Do. 

Do. 

D<>. 
Do. 

Do. 
Do, 

Do. 

Do. 
Do. 
Do. 

Do. 

ii 
'I Ii 
Ii 

Ii 
I' 
'I 
'1 

I 

11 
11 
Ii 
II ,, 
ii 

Feet. 
798 

804 

810 

816 

822 

828 
834 

840 

846 

852 

858 

864 
870 

876 

882 
1'!88 
1'!94 

900 

906 i 

-I.BO 
-1.43 
-2.10 

-1.70 

-1.74 

-1.96 

-1.41 

-1.43 
-0.22 

+0.40 
-2.14 
-2.02 

-1.54 
-1.44 

-1.40 

-l.10 

-2.20 
-1.83 
-1.81 

I
, Ledge. 

Do. 
/ Do. 

I 
Do. 

I
! ~:: 

Do. 

I
I ~:: 

Do. 
j Do. 

! Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

! 
Ir 
;! 

Feet. 
912 

918 

924 

mo 
936 

942 

948 

954 
960 

966 

972 

978 

984 

990 

l,om 
l,006 

1,029 

1,061 

l, 100 

No. 6.-Lower FallJJ, section in di>WJtion of di]> of ledge. 

I 
Elevations I Elevations 

Dilrtance•. Distances. 
<>fbotrom. I of bottom. 

---- -----
()()() 000 Shore line below St. No. 20. 260 

I 
-2.00 

10 -3.00 3.12 -2.00 
:JO -7.00 Channel. 410 --3. 00 
55 -7.00 436 -3.50 

73 --6. 00 497 -3.50 
103 -4.00 5'.?7 -1.50 
117 -3.00 598 -2.r>O 

1 
150 -2.00 705 -l.00 I 

-1.26 

- l.58 

- 1.98 
- 1.59 

- 1.114 

- 0.98 

- 0.77 
-1.6:1 

- l.73 

- !.:ID 

- 0.50 

- 1.03 
- 0.80 
- ().14 

·I 8. 46 

+17.00 

+20.80 
+19.60 

+21.70 

I 
Ledge. 

Do. 
: Do. 

ill~ 
Do. 
Do. 
Do. 

I Do. 
. Do. I Water'~ edge. 

I 

I Ancient watermargin. 
, Foot of back slope. 

\ Side of hill. 

I 
I 

I 
r 

200 -2.00 725 1 000 ! Shore line below St. C. 
i I 

No.'· 

I 

I 

Up[>6r Falls.-Section in •trike of bar. Upper Falls.-Sectlon at right angle• to bw-. I 
I 

I 

Elevations 
i 

Elevatfons 
Dil!tal!OOB. 

of bottom. 
Distances. 

of bottom~ 

F••t. Feet. Fu~i. Fut. 
000 +3.00 000 +3 Stake L. 

3.5 0.00 12 0.00 
258 -1.00 77 4.50 
34'7 -2.00 I 143 6. 75 
422 -2.00 224 3.00 
t4o -1.25 I 257 2.00 
643 -2.00 i :!37 2.00 
6S-O -3.00 Channel. 

! 
368 3.00 Channel. 

7W ~2.oo 427 4. 75 
768 -4.00 518 3.00 
810 -2.50 

I 
558 2.00 

85'4 -:J._50 583 . ......... --· Gaul!" VIII . 
889 -3.00 

I 

ti03 0.00 
900 -2.7i> 

l, 024 -2.00 

1,109 -1.75 
l, 123. o.oo 

I 1, 143 ..f 2.00 
! 
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APPENDIX No. 15. 

REPORT OF ASSISTANT HENRY MYI'CHELL ON SOUNDINGS MADE TO DEVELOP THE CHARACTER OF 
THE STRAIT OF FLORIDA, BETWEEN KEY WEST AND HAVANA. 

BOSTON, August 5, 1867. 
DE.AR Sut: Under date of April 20, I had the honor to receive from you instructions "to con

tirme the investigations which were begun last year in the Gulf Stream, between Florida Reef and the 
coast of Cuba, with a viewto determine the best line for a telegraph cable between Key West and 
Havana,'' and if possible to push tlie observations beyond this immediate object, so as to add to our 
general knowledge of the stream. 

The Coast Survey steamer Corwin, with the surveying party on board, under command of Act
ing Master Robert Platt, United States Navy, was placed at my 11 disposal," and Captain L. F. 
Pourtales, of the Coast Survey, was directed to accompany us and lend his knowledge of natural 
science to the enterprise. 

Captain Flatt's party was already at work on the Florida Reef, and Mr. Pourtales and myself, 
having prepared our equipments very much to our satisfaction, joined the steamer at Key West on 
the 13th of May. Although we felt, at the outset, some misgivings because of the lateness of the 
season, the interest and early success of our operations very soon wholly engrossed our minds, and 
our own enthusiasm seemed to communicate itself to all others on board till the appearance of yel
low fever amongst the crew, and the fatal termination of some of the cases, put an abrupt barrier 
upon further progress. Our communications were cut off b,r quarantine, and rather than remain 
idle in a sickly climate we decided to anticipate your orders for our return. We, therefore, left for 
Port Royal on the 7th of June. Our action has receivecl your cordial support, and we feel that this 
was due. 

I shall proceed to report npon the fragment of work accomp1ished. 
After the necessa.ry preparations for active work, such as coaling, unpacking apparatus, &c., 

we left Key "\Vest for Havana on the 17th of May. Finding the sea unusually smooth beyond the 
reef, and that we were likely to have a calm day, we decided to lie to on the one hundred fathom 
line and test our instruments. By using different lines and weights, and suffering the registration 
to go on without resetting, we determined the coefficients of our indicators. We also drilled our 
men in all the manruuvers with the deep-sea lines and leads, and satisfied ourselves that in a depth 
of one hundred fathoms, at least, a dredge could be used with facility and success. 

While these trial observations were going on we kept a close watch upon the drift of the ship, 
and for sh mt periods anchored a boat and measured the currents. We discovered that the current 
ran five or six hours to the westward, and afterwards to the eastward, in other words, that we were 
drifting with tidal current~. The most singulM cireumstance about these currents was that thefall
ing tide ran t-0 the west-ward and tlw rising t-0 the eastward, the reverse of what I should have expected. 
We designed to repeat these observations at other stages of the moon but had not the opportunity. 
Our position was ten miles south of Sand Key light. The eastwardly flow was fou.r times the 
velocity of the westwardly drift, showing the infl.uence of the Gulf Stream. 

I am convinced that good service to navigation may be done by series of observations made 
from anchorage stations along the coast within the Gulf Stream. If there are, as has been so often 
stated, counter currents to the Gulf Stream which sweep in upon soundings, our coasters ought to 
know them, and our charts ought to show them for systematic observations. I have often been 
impressed with a conviction that the coastwise tidal currents are mistaken for these counter Gulf 
Streams, and that upon investigation their velocities and epochs may be determined. The space 
between Hatteras and Cape Canaveral deserves the earliest attention from this point of view. A 
well-found fishing Yessel with a competent sailing master, and a Coast Survey officer in charge, could 
make many stations in one quiet season. I offer these suggestions for what they are worth, or for 
what they may be worth when the Coast Survey can afford these details. 

After the day's. work above mentioned, we went over to Havana and delivered to the United 
States vice-consul, Mr. Savage, an unofiieia.l letter from Mr. Seward. Through Mr. Savage we 
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obtained from the Captain General, after some dela;y, a permit to rendez\-ous at Cborrera, the pro
posed landing place of the cable. 

Chorrera ]s a little basin at the mouth of the Almemlaraz Hiver. It is quite open to the north 
and has no bar or other obstructions at its entrance. The anchorage in three to five fathoms would 
scarcely accommodate a half dozen vessels, awl tl1e 110lding-grouud is at best !mt coral sand. The 
river, two miles perllaps from the basin, falls teu or tweln• 1:{~et lW1'}Hmtlicn1ar1.•1, and for some dis
tance below lmrxies on in rapids. Tile b~mks are genemlly ver:1 high, am1 covernd with <lense 
foliage. except where the rugged ~Lml caver11ou8 limestmie rock crops out. 

The rather low coast in the vicilrit.y of Ol10rrera entrance is ver.1· ragg·ecl, the l11ackened coral 
rock being honey-combed and worn iu pot-holes hy the sea. Dnt beyoll(l the water-liue the bottom 
is comparabYel.'r smooth, and falls off rapidly. The measurement of this decline of the reef apron 
was fixed upon as a first essay. 

The season was already too far advanced for us to exped a continuous qniet \H>.lttlter, but ·we 
found the general rule to be, between daylight and 10 a. m., a smooth sea aml calm; between 10 a. ru. 
and 4 p. m. a sea breeze from ci~"'tward, at times quite strong, with a ,,;harp sea. 

After 4 o'clock, hca\-y squalls with t:>rrents of rain usually occurreu, and sometimes accompa
nied b:-· water SJlonts. 

U11on Table ~o. 1 and its accompanying profile diagram I han~ gh-en the results of our sound
ings from Chorrera, northward~ to a point beyond the one-thousaml-fathom li m•, ret seal'cnly twenty 
miles from the shore. Sefior Don Enrique de AYantave, Sah-lnspcctor General of telegraphs for 
the Island of Cuba, supplied us with excellent base li11es, comprising the relati \-e position;; of Fort 
Clwrrera, (cast angle,) .Fort Principe, (tlag~staff,) and }loroLight. Cpon .Fort Clwnera "\Yephu~ed :\Ir. 
Bi8sell, an aid of Captain Platt's, with instructions (which he cm'Pfull~- followetl) to ang-lt• upon the 
steamer with his theodolite at i·egular intenals wheneTer in sight; and :'.\Iessrs. Bradford, Glass, 
anll Lee, from the paddle-boxes or mark-heads of the steamer, wok angles with sextants, not onl.Y 
upon the determined points as loug as \-isihle, bnt als1-, UfH>ll prominent mountains, 80 as to check 
their positions upon the Spanish map in our posses,,;iou. There are onlythree stations on this table 
that lie beyond sight of the determined positions given by l\lr. Avanta\'e. These are the last three, 
and are quite near enough for any purpose for which this table is likely to be used, e;;pecially as 
there is 11otl1ing peculiar about tile pron!\' so far out. 

The most iwee.ipitate slope aetually measured lie,:; about one-half mile fl"()m tlw shorP, where the 
decline is one vertical to oneand.three-wnths horizontal. This is in tlH• neiglllJorlwoclof the one-lmiulrN1 
faJJwm liue. Between tlu~ one and tlie two-hundl'ecl fathom li11es t111~ slopi' L-; still Yt~JT great, one 
in two and seiwi-tenths. Be;yond this the slope is more gradmtl. mHl at two hundrell irnd se,·enty 
fathoms we have a tlat space, the top of a terrace. This terrace is remarkable, not only because it 
presents a decided feature in our diagram of the profile, hut also because it was hen~ that Mr. 
Pourtales's dredge, on two occasions, brought to light 01'grmic forms in great ahnrnlan(•e and variety. 
In one of these trials, nearly :i peck of material was emptied upon tlLe 1leek, iu which appeared liY
i11g cma1s, sponges, shell-fish, &c., together with other species of tllll same, apparently long dead, 
and perhaps not of local origin. It seemed to me that succe:;,, in the use of tile dredge depended 
upon an acquired skill in the proper loading and dragging of the apparatns, and that it might be 
used in any depth after a little experience. Hereafter, the only use that the "specimen cu11'' of the 
lead need be put to is to furnish indisputable evidence of the bottoms lJeiug reached. 

The fore slope of the '•terrace" has at 1ir8t a steep de.cline, one iu tu1 111r.n1lsi:c-t.e1itlu;, but further 
on becomes more gradual, one in fon, as it approaches the four-linndred fathom curve two and a 
quarter miles off shore. And here we seem to he on the brow of iwother terr:we, far beyond; in a 
spaee of a mile and a quarter the arera:Je slope is 1~:> gre<1t as mw in three and a. half, with soft mMd 
at seven hundred and eighty-two fathoms. As it is improbablfl thnt mml can, uIHler any circum
Rtances, lie at the slope we have mentioned as the aiierage, WI:' are obliged to concPive that the reef 
apron terminates precipitately.. \Vhile the ship was drifting from the four hundred mHl six.teen 
fl!thom cast, we cast the dredge and hanfoll it i11 from a position wl1ieh plot,,; ahout wlwr{', tl1e six 
hundred fathoms should be. "\Ve ha<l paid out but five hundred and fifty fathoms of line, so the 
dredge must have been on bottom but a short time. "\Ve found in it only hla-ck brancl1es of coral, 
fong dead. 

It would ha.ve boon to me a point of the highest interest to endeavor to follow the forms of lifo 
23 
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to the extremit.r of the reef apron, and to gratify the curiosity that I have felt to connect the phe
nomena of life with those of the temperature and pressure of the sea, and to find, perhaps, in these 
terram~s the limits of range for certain species; since the discovery of life, at great depths, has 
shaken somewhat my preconceived ideas as to the great age and thickness of the reef. 

As we h1we said, the sounding in seven hundred and eighty-two fathoms lay quite beyond the 
extremity of the reef apron in soft mud. I find, consulting the record, that "our lead buried itself 
two feet (nearly half its length) in a white mud." From this point to the curYe of one thou.sand 
fathoms (the greatest depth yet obtained in the Straits of Florida) the decline was found on the 
average about one in se1'enty;four, about the natural slope of muds depositeu on the borders of tidal 
channels in our harbors and bays. 

Current ob.~crvation8.-Perhaps there is no locality which offers greater facility for an intimate 
study of the Gulf Stream than the neighborhood in which we have been working. Here the stream 
is narrow, and presses close in upon the coast, and here the variations of depth are most rapid. As 
we have seen from the table of soundings, the thousand fathom line is scarcely out of sight of the 
high lands of Cuba, and there is am1Jle testimony from different explorations that the variations of 
temperature with the depth are here most decidedly marked. 

Although I do not assume that the phenomena presented in a limited section of the Gulf 
Stream, however well defined, must necessarily reflect tlie couditions of its whole course, I offer 
our results in Table No. 2 as a few positive facts which are beyond cavil, notwithstanding that they 
stanrl in contradiction to an accepted theory in defense of which I have myself ofrered circumstan
tial e1;id.ence heretofore.• I allude here to the theory of a polar current under-running the Gulf 
Stream and counter to its course. I am rather surprised that this theory, however plausible to 
explain the low temperature and support the heat origin of the Gnlf Stream, should never have 
been tested by simple observations upon the facts. The evidence of this table is that the Gulf 
Stremn has a nearly 1miform velocity, and constant eoursefor a depth of six kundredfatltoms, although 
its temperature 1,arie.~ in Otis depth 400 Fahrenheit. 

The means we employed for obtaining the directions and rates of the sub-currents were similar 
to those described in Appendix No. 26 of the Coast Survey Report of 1859. For deteet-i1ig the 
e.ri.~tcnce of counter currents or for measuring the changes varying uniformly with the depth, our 
means will bear criticism. 

During our stay at Chorrera the inner edge of the stream was occasionally well defined, and 
lay ft few lmmlred feet from salient {Joints of the raggecl shore line. We were, however, told by 
the fishermen that it occasionally receded a long distance. It may be seen by our table that we 
repeated the coastwise current observations, and .on the 23d and 31st, actually traversed the same 
line witlt our floats with large variations of velocit~'· These Yariations may bear some relation to 
the ti<le. On the 23d we observed at anu soon after low water, while on the 31st we worked at 
the high water of au unusually great tide. 

Our table indicates a diminution of velocity with distance from the two hundred and seventy 
fathom line; and our reckoning at stations still further out (not given in our table) indicates the 
same, so that we could but regard the westward bound coasters as following blindly a traditional 
custom when we saw them " hug the shore" to avoid the Gulf Stream. 

In preparing my outfit considerations of economy led me to lay in but few detaching leads, 
especially as I could not comprehend their advantage. From the best testimouy aml reasoning 
that I could C'AJmmand it appeared that the principal resistances to be overcome in hauling up, were 
those of friction afong the line, and those resulting from the abrupt fig1ire of the lead; so that seY· 
enty to one hundred pounds could make but little difference except that it might snap the line in a 
sharp sea by its dead weight. I therefore reduced my lines to the minimum. size, and gave to my 
leads the most attenuated forms. But experience has taught me that the form of the lead is unim
portant, but that its weight is alt-itnp-0rtant. With eight hunclred fatho~s of line to haul in, fifty per 
centum more power was required when the se,·ent~--five pound lead failed to detach, than wllen the 
line and .s1lindle only remained; and at less depths tl1e difference was even greater. I pur1lose to 
make the forms and weights of leads, in their relation to the resistances to hauling in, matters of 
spedal experiment, because it, app(\ars to me that some anomalies present themselves here. 

In comparing onr recent work with that of last year, I am struck with the evidences of im
* Am. Jour. Scienoo, Jan., 1867, page 73. 
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proved manipulation. I think that Captain Platt and hiR execntiYe officer, l\Ir. Dimon, have deYel
oped a great deal of skill in meeting the difficulties of deep Rea-work; and J have suggested t-0 the 
former to write a report on every detail of a working day, that his experience may benefit others. 
Reports on manipulation are, to my mind, of Vl~r.Y great Yalne wht>ll carefully written. 

I have presumed that Mr. Pourtales would write out his dPscripliom. of' the orga11isms lnought 
up from the bottom, and comnnmicate them directly, so I hnn· not askt-d him to join me in this report. 

V cry respectfully yours, 
BEXRY "J\1ITCHELI., 

A88i.-,fmd C11ite1l 8fote.~ C'ot(.~t N11rrey. 
Prof. BENJAMIN PEIRCE, 

Huperintendent UiiUed State.~ Coast Sun•e:IJ. 

No. 1.-Soundill!l8 in tlw Gulf Stream near f/11• Coast of Cuba, 1867. 

OHSER\~AT!OKS. PROFILE O!\" LJNF. RUS!HSG Y. 80 ,V. 

Date. 

\ Diilta.nce. Hire,ction. Depth. 
Kind of 
bottom. ! Dil>tmice. i Slope. I IlGtfom. j 

May25: 

I 

May 24 

Mny 24 1 

Muy 2.5 1 

May 27 
Mey 28 ' 

0. 54 

0. 60 

0. 85 

o. 87 

0. 89 

1. 51 

1. 56 

I. 58 

1. 6G 

I. 73 

2.66 

2. 91 

3. 92 

9. 50 

13. 80 

19. 80 

---- - ____ l ___ j 

N. :JO 

19 20 

13 35 

12 14 

w. 
Fat/toms. 

0.00 
: ! 

i -1-coral roek. [ 
I i 

27 ) Coral 

124 ! 

188 
I 

JI.Iles. 
o. 26 

0.58 

o. 70 

0.87 

Fat.hams. 
General 

('Oast line. 

124 

188 

18 13 187 'Coral •an<l: ·---------"·-··------· 
JO 39 199 i Corn!. _____ i 0. 90 199 

6 30 ! 271 i Coral sand.!' J. 48 271 

14 3.5 I Su("ce"'sful r Livi'gcorall1 ---·-----1---·--··--·-
i dre<lging. 'I sponge~ an1t~' I 

1 16 E. i ~ucceBsful ·h 11 fi t 

I 
aretlging. 

1 
8 e 8 1· 

. I 
3 24W., 270 [---··-----·-' 

8 09 321 . - - - - - - - . - - - ' 
7 SH 

9 3"2 

2 36 
14 27 

10 20 

JO 

416 

I
, Suecel:'.t<fnl 

dredging. 

I 782 

I 925 : 

I 
952 

J,001 

Harri ..... _I 

D•adeomt.[' 

lllud ..••.. 1 

1. 60 

1. 73 

270 

321 

2.65 i 416 ' 

3. 92 782 

9. 50 925 
13. €0 952 

19. 80 1, 001 

*Ema point of entrnncc to Chorrera Harbor. 
N<JTE.-The di~tan~-ed arc. measuTed from Fort Chorreni.. 

I i 
I i 

l '12 I 
1: 13 

1 :2.7 i 

l :2.7 

l: 8.!l 

' 
A reef or i 
level space. i 
I.iv'g core.L ~ 

1 :26 I 
1 :3.5 
1 :9Q 1' 

1 ,3g I 
l : 161 

l: 1241 

For the last three stations the reliable points on ;;hore were out of sight, so that the distances 
cannot be depended on within a mile. 

No. 2.-G1i1f Stream.:;-Current obseri,atfons. 

I II fDiBtance II Depth of I I ·D--itr."u"·~i.on_l-De~~~- of ,I,[ 

' 

D&te. rom Fort· ob~erva· Velocity. 1 • c c-

Chorrera. I tion. i ; 

i~i '1fu: •. ·1
1

------;:::;-1!,;aut'l rnil'·'·i,' · 1· Fatlwms. ~ 
i May 23 [ I. 5 , 3 0, 96 ! N. 52 E. 270 

I May ao ) c. 7 I 1 I 1. l~ 92 I 
' I 0. 8 . l I 1. 00 83 

Mny :a I L 6 ! l. 43 Ill 270 

!' 

Mny 27 .

1 

3. 7 1

1 

1. 10 6~ 
i 1, 800 ], 10 

I
I. May 291 6. 4 

2

' 

400 I ~: ~~ 72 

3,600 0. 94 

REMARKS.-Tbe depths aro ~ated from table of sottndings. 

The t.emperatures of the sea are observedas follows: Surface= 81 o to s20; at 274 fathoms=59°; 
492 fathoms=450; 555=42-!o. Densi:;y of the water= 1.023. 
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APPEXDIX 1\o lH. 

HEPORT ON THE J'Al:XA 0}' THE GrLF STREA'.\I I:\' THE i"THAIT OF l"LORIDA. 

CA")IBlUDGE, OctorJer 18, 1807. 
Srn: In :vonr im;truction,.; of April :.!O you had assig1wd to lllP the 1luty of nmking an explora

tion of tile Gulf Stream in a s1>ction from Key \Ye,.;t to Ilayruia joiutl.\· with A:,;si,.;tant LL ;\litchell. 
'l'he part of the work assigned to ml' w:rn tlw exami11atio11 of the famrn of thn (}nlf Stream, lmth at 
the snrftwe aJHl at tlw 11ottom, autl if possible of the water at <lifferPllt depth,.;. 

For that pnqJose I had proYi<lt·d myself with llre1lge,.; of a s1n:tll Ri;r.t', a.s l was afrai!l largeT 
ones would be m1ma11ageable in great (leptl1"; in cu11:-;i•11twuc1\, som0 of the casts w1•rn not as suc
cessful as they pe1·Jrn1l8 might ha n~ been. As it proved th·.tt tlwr1" »·as no greater <liftkulty in liaul
ing up the dreuge than the ,,;omHli11~ lea1l, I Rhall in futnrn n-;e them of the ordinary size. For 
the snrface, tow -nets of bunting, stretclw<l oYer rings of strong wire, were used. 'nl('y were made of 
different. sizes, i'lO aR to be nsetl at difforent Yeloeitit>s of tlw 1..tt>anwr. 

I shall now gin~ n statement of the contents of tlw 1lrP11ge at. ea1~1i cast, lmt witlmut entering 
intc• a detailed zoological description of the auimahi olitaiued, \Yhich would b11 too tedrnical for the 
present purpose. 

The first <lrerlgings were macle on :\Ia~- L 7th, about fin~ mile,.; Rot1tl1-southw('st of Sand Ke,Y, in 
depth;; of from ninety to Oil{' lrnmlred fathom;;, chiefly for the purpose of practice. Specimens of 
about thirty species of animals were outaiued, classed a.s follows: 

ARTICULATA. 

Crust.tzce-a-

13ruchinra, 2 specie11. living. 

Anomahua, 1 Hpecies, liYing. 

Amphipod~, 1 i:;peeic::i, livi11g. 

Cirrhipcds-

Balauu~. 1 8pecie8, dend. 

'. .An11elids-

MOT.T.t:sr'S. RADLATA-

! GaRtero_pod!-1, 3 i!pe-ciel'l, dead. · ARteroids, 2 ~pt:cks, living, 

i Pteropods, 4 s1wcit'!'.l-, dt"ad. · AC'tini:rnr.:., 2 i-cpf'cie~, living. 

,' Acephnla. 1 io.peci~~, living. Hydroi<l~. :~ i:.pe(~i1._•H, fi.du~. 

Bryo:r.oa. l ~vccit::1, <?). 

For.·uninifera, 5 1-1peciet1, ('!) 

A1melids proper,4 spe(•.ies, living. 

1 
Gepbyriuns, l i<p1 cicti,liviug-. 

Further dredgingi'l on that ;;icfo of the straits WPre postponed imtil our re.turn from the C11ha11 
coast, but coulcl not be resunrnd, as you know, on accouut of the epidemic \Yhich broke ont on board. 

On thQ coaRt of Culm our first cast of the dreuge waB made on the 24th of l\Iay in a dept.Ii of 
two hundred and seyent.v fathom"; only few and mostly dead specimens were obtained. 

AHTICULA1'A. 

Annelids, 2 species, living. 

Cirrhipeds. 1 species, dead. 

I 
MOLLUSCA. I RADlATA. 

1--------------
GnsteropodH, 1 specie:S, dead. ( Echinoidii, 1 1:-1pcdes, doo.d~ 

i Crihoids, 1 species, frag., fresh. 

Pteropods. 1 speciel!l., dend. l 
) Cora.Harla, 4 spAcies, Jiving. 

/ Brachiopods, l specie:11, dead.. ) Hyd1·oida, 1 species, Jiving. 

On t11is and subsequent da:rs several specimens of a siphonophora were found attached to the 
sounding lines, generally in its lower part, but it is not possible to say at what depth tb-0y were 
floating. TJ1ey were never found in the dredge. 

On the 25th a cast of the dredge was made in a depth estimated at the time as three hun· 
dred and fifty fathoms, five hundred and fifty fathoms of line being run out. Mr. Mitchell's plot
ting seems to indicate deeper water. Very little was obtained and that mostly dead, viz: some 
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sprigs of <l(~ad coral,.; of a g·emrn alliPtl to o•~ulina, a frag1111>11t of thP silicim1s skeleton of n spouµ·1· 
and a ti.•w deep-&ea foraminifrra. 

The• m~xt cast 1HtS ol1taiiw•l 011 tlw :.!!Hl1, iu tlw d1·pt11 of hni lmmlrPtl mul fif'Yeuty fatl1oms 
and near tlw poHition occupie1l on the :.!4th. TIJi,.; 1n1fi liy far tltt• most snc1·pfi,.;fnl, tl1t• dre1lg:e liciug 
nearly full aml the specimens mostly liYiug, lic•loug·iuµ: to bl'tween ,.;t•n•ut~- m1tl eig·bty difl'en•11t 
species. 

VEllTED-RA TA. 

Sharl\ 'ti t11oth. 

.\HTFTL\TA. 

Crusluc:ca-

'.\lacrura. :? :-.!lH'h't-i. liYi11g". 

Amphlpod~. 2 :--fH'(',i1·:-1 lhmg. 

A.luit-l-id.~. ~~ "'JWC'h-'s, livin~. 

Ci rrhipl'd~. l ~pct:ic~ dcud. 

s :J J:':}W<'ll'~. livilig. 
~a4e-rnpod,.,, ~ >'IH"Cil'.'M <lt·a<l. Echinoid~, ? 2 !:.'}wcin, Ut·111:l. 

, fi-<1stt-ropods. l i-pPcJe,:, living. A~teroid'!-, ;~ !'JWCit>:-. linug. 

l"L·ropf>.l,:, 7 1'Jlf'cieM. dead. Cri.hoi(l..:, l -RpeC'it·i;.. li'\·iuf:'., f'). 

J{r;1(·li1••1111d~. :! i.ip•'<'.it·~. li\"ing. Cornllari:.l. ] J 111 iet•ip,..:, Jiyi11g. 

Bryozo:i ;-, ~PL'(•i.•-. li\·ing. ' (Hyalun(:'rna :ipieull'~.) 

HydroiU:-, 4 !-'}Jt>l'h•i-,, ]1vilig. 

l"i]HrJJg1·!ol. 11 :-pt·rh~:-. 1iYiD;.:. 

Furnrni11if'(•ra !I spt·l·i1·,,. 

p,,1:·1·~·r'ti:J~I.:'. 

B\>&ides these, u1111ulc>s of' li11w:sto11p 1n·re hnmght np i11 tlw <ll'1·1lg-P l'.OlllJHN'll l'lltin•1y of the 
samP speeie» fos»ili:.wd aud c·o1tglonH·ra1ed. :\o <liatom" w1•n· ll\•tp1·ted i11 tlw "amt wlril'lt ),.; mn,;tl;.
cakareons, with a YPry slig·ltt a1lmixtnre of silil'iouo; grnin,.;. Yeg·•·tnl1k lift> ap1w:ir" to lw Yt'T',\" ck
ficient in thN;P <l1·ptl1,;, on!~- a fp1y 1li:1to111:< an<l a »m:tll piec(• or a mi1111t(' ,.;1•:1 Wl'<·d (Ce11trocer11s 

clantlatum, Agh.) haYrng lieen foulJ(l in tlw <lrt>dg'P. Tl1i" is i11 :1t~1't1nLn1<·p \dth the 1·xp1>riu1ce of 
ohse1'\'l'l'S inothl'l'fil'as. Ill f'lHlSC<JlWIH·e of that fact mo . .,;t of tlw :111i1uals uf tlH· dt>(•p-.-..Pn famia must 
necesRarily lie c:irB i ym·ons. 

Tlw clis1~0Ycr.1- of i'io nni<•d a fanna at i'\lldt gTt>at cleptlt i,.; :rn m11•xpectt•d n•,.;u] l iu the histor;.· 
of the geographical tli1'tri bution of orga11izetl lwillgs. 'l'he ex1uninatim1 of Jlllll!PJ'ons ,.;pt·eimens o1 
sea-bottom brought up b:'' tlw le,Hl ha,; malh• ns aeqnai11tt•1l ,,-ith a fan11:1 Yt'ry rieh in i1Hlivi<lua1s. 
though poor in species, and irnlt•1•d <·onfin<'<l al1110,.;t P11tin•l_Y to onl' of tlle lowpst dassPs of tlH' 
animal king-dom, the foraminifera. The dredge has sh0\n1 us 11ow that tlil'.\- for111 lint tl1P 10,,·1,st 
step, and tllat ahO\'e them risP representatiYPs of a 11 tlw Ji igliPr lir:11wliPs, f'X\'t' pt pPrli a Jl" tlw YPl'tP
brata, (fishes,) aud nf the presem'<'· or ahse111·e of the latter we lHIY<' no proof, Jll'Obalil;.· only lwean,.;e 
we ha n, aH ~-et emplo:ve'1 no means to procnre it. 

I haYe stiJl to nwntiou srnne s111•ci111em; of m1ul hnmght llJ> h,Y the lt>:ul from d1·pths ranging 
betwee>n nine lnmdni<l and hYenty-iin· arnl onP th011sarn1 fatho1m;. Tl1<'Y ;ire of th<· r<ame charackr 
as those obtaiued in fornwr ;\-ears in the ,.;ame region aud in a larger part oft lw ( i nl f of lfrxico, yir,: 
a soft calcan•ons mud, wliiti.~ H<'ar the .Floridu eom;t, and ,.;011wwl1at darkPr us you npproach Cuba. 
It is ahno;;t entirely soluble' in aeill,.;, ](•:n-iug a rtocculeut residuum, lwohahI~- of no organic uutttcr. 
It seems to be compoS(\d of tlw dr~bris of foraminifera, a few of which are :;;till fonud entire, of tlie 
forms usually found in the del'pest water, of whie11 gfohig-e1·i11a awl rota.Jina miltrala and tnmca
tuliirnides form the bulk. 

The surface of the sea was found during the whole cruise rC'marlrnbly haITen, contrary to 
expectations based on former experience in those' seas. Even tlw largn Ph.\·,.;alim;, (Portuguese men
of-war,) and allied Rpecies, usmtlly so conuuon, wprc ver,v rnrPly iweu. The fauna of the surface 
helps in a small proportion to buil<l np thP ;;;trata of th<' bottom b;r its debris; thus we find the deli
catf'! shells of the 1)teropods iu nearly eyer~· small port ion cxamiu1·11, smne of the sppr·ie8 of cresPi8 
and spirialis ueirig the most common. Valves of tlw banmdes which live attached to the gulf-weed 
are also found occasioually. A small and very delicatt> globigerina, tlic only floating foraminifern 
which I have found thus fal', p_robably sinks also after death, but l have not yet recognized it at 
the bottom. 

In a geological point of view tbese iuvestigations of the sea bottom preseut a 1wculiar intf•rPst, 
as showing that there the formation of sen•ral kinds of sedimentary roeks is going on at tl1e pres
ent day. Thus we have oft' the coast of South Carolina greeusaml forming from foramiilifrra; all 
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the stages of transformation being plainly traceable, as l1as been shown by Professor Bailey and 
myself. .Again, ·we lun-e just seen a hig·lil.r fossiliterous limestone forming ou the coast of Cuba, 
wl1ich beans in color and structure a great resemblance to the limestone forming the hills on the 
adjacent coast, only the latter is mainly formed of the large shoal-water corals and shells. 

The wllite calcareous mud mentioned aboYe, would, if we were able to penetrate it deeper, 
prolmbly be f01md to consolidate into chalk, or perhaps more compact limestone, with few or no 
large fossils. 

Tu closing tl1i;; repm't, hasecl 011 a mere beginning of rpsearehm1 which I hope to hav~ the 
priYilege to pursue, I must acknowledge the great obligations I am under to Professor .Agassiz. 
Hi8 library and collections, and, what is far more valuable, his adyice and counsels, have been and 
are still at my disposal in the working up of my results. 

I wish also to express my thanks to m;r associates, Assistant H. Mitchell and Captain Platt 
and his officers, for assistance rendered in the dredging operations. 

Very n~spectfully, your obedient, servant, 

Professor BE"'.'i!J.A.MIN PEIRCF., 

J_;. F. POURTALES, 
Assistant United States Coast Survey. 

Superintendent UnUed States Coast Survey. 
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A P P E N D IX No. 17. 

LETTERS OF PROFESSOR AGASSIZ ON THE RELATIO"'.': OF GEOLOGICAL AND ZOOLOGIC_\L RESEARCHES 
TO GE~ERAL INTERESTS, IN THE DEYELOP:\1ENT OF COAST FEAlTRES. 

NAHANT, September 11, 186<. 
DEAR Sn~: Far from considering _your request a tax upon m:'I· time, it gives me th<> gr<>ate,<;t 

pleasure to have au opportunit.Y of la.Ying hefore you 1mme statementf' and reflections, whil'11 I trm;t 

will satisfy yon that geolog;'I· and natural history can be made subsen·ient to the great iutere;.;t;.; of 
a civilized community to a far greater extent than is generally admitted. 

The question of the Harbor of Bosto11, for instance, has a geolog'ical and a zoological side »hich 
has thus far onl.Y been considered indirect]_\·. In order to ascertain wber1Cl' the materials m·e 
derived which i1ccmnulate in the haruor, the shores ougl1t to be strnlied geologieally with a kind of 
accuracy and minuteness rnwer required by geological surve;-.·s ma(le for economical purposes. The 
hanks of the harbor, where\~er it is not rock-hound, consist, of drift which itself rests upon the 
various rock formations of the district. Now this drift I haYe aRcertained to have extended for
merly many miles beyond our present shores, aml it is daily was11ing away by the action of tides, 
winds, and currents. Until you know with precision the mineralogical comp()sition of the drift of 
this immediate vicinity, and so accurately as to be able to recognize it in an~- nPw com bi11atfo11 into 
which it may be brought whe11 carried off b.y t11e sea, all examinatio1Js of soundings may he of little 
use. Should it however he ascertained that tlie larger amount of loose materials spreading: OYer 
the harbor is derived from some one or the other of the drift islands in the bay, a sea-wall to stop 
the denudation may be of greater aud more immcdiak use than any other operation. Again, it is 
geologically certain that all the drift islands of the h<~rbor haw• formed uy the encroaehment of the 
sea upon a slleet of drift which extended in unbroken continuity from Cape Ann to Cape Cod and 
further south. This sl1eet of drift is constantl.r diminishing; and, in centuries to com<', whieh, not· 
withstanding the immeasurable duration of geological periods, I t111st may be reached while the 
United States remain a flourishing empire, it will be removed still furtuer, so far, indeed, tliat l fore
see the time wuen t.he whole peninsula of Cape Cod shall disappear. Under these circumst:mces 
it is the duty of a wise administration to establish with precision t11e rate mHl tlrn Pxtent of tllis 
destn1ctio11, that the coming generations may he forewarned. In this connection I would <Hh-ise 
the making of a thorough stlr\'e.r of the harbor, to ascertain the extent of rock surface mul of drift, 
and the re1atiYe position of the two, with maps to show their relations to tl1e different levels of the 
sea,, whereby the unequal a<ition of the tides upon the various banks may be estim:ited. 

The zoological side of the question relates to the amount of loose materials aecumulating in 
consequence of the increase of animal and vegetable life, especiall;y of those microscopic beiugs, 
which, notwithstanding their extraordiimr.y minuteness, form, in conrse of time, Yast (leposits of 
solid materials. Ehrenberg has shown that the harbor of Frishhaff, on the Prussian coast of the 
Baltic, is filling, not in consequence of the accumulatiou of inorganic sediments, but by the rapid 
increase and decay of innumerable animalcules. To what ext~nt such deposits ma;y accumulate 
has also been shown by Ehrenberg, who ascertained mauy years ago that the eity of Berlin rests 
upon a deposit of about eighteen feet in thickness, consisting almost exclnsin•ly of tht' solid parts 
of such microscopic beings. These two cases may suffice to show how im11ortant a zoological in
vestigation of t1ie harhor de11osits is likely to be. 

I need hardly add that the deposits flooded into the harbor by the numerous rh'ers and creeks 
emptying into it, ought to be investigate<! with the same care and minuteness as the drift mate
rials. This investigation should ·also include the drainage of the cit;y. 

But this is only a small part of the applications I woultl recommend to be ma(le of geological 
and zoological knowledge to the purposes of the Coast Surve;y. The reefs of Florida are a subject 
of the deepest interest, and the mere geodetic and hydmgraphic survey of their whole range would 
be far from exhausting the subjeet. It is my deliberate opinion that the great reef of _Florida 
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deserYes to be explorerl with as much minuteness and fullness as the Gulf Stream, and that the in
vestig~1tion will rN111in• a;;; much lahor and time as has thus far been bestowed upon the Gulf 
Stream. Hen· again g·Pological and zoolog·ieal knowledg;e is imlir,;pensable to the completion of the 
work. 'l'lw r1>t•f eonsists maiutr of the accmnulated Rolid materials of a variet;1~ of animals and a 
te"~ pla11t.s. The rPiatiou,.; of these animab aud plants to one au other while ali ni in and upon the 
reef, onght to be studied more fully than has hee11 the (•m;e before, in ordei· to determine with cer
tafot;1· the sliare t11ey lia Ye in tl1e fonnatiou of tlwr,;e immeuse submarine walls, so dangerous to 
narigation. The imryeyc;, as they haye been made thus for~ furnish m1ly tlie 11ece8sary inforn;ation 
coucerning tlte pn•scnt form autl extent of the l't'ef. Bnt >Ye know that it is coustantl;y changing, 
increasing·, enlarging, spreacling, ri,.,;11g in Rnclt a way awl at such a rate that the surveys of oue 
centur,v b(•conw iuRutlkiPnt for the next. A knowlpclge of tlH'8t; chaug·e8 can only be obtained hy 
a naturulist fawiliar with tlw 8t111eture aud mode of growth of animals. The sm·w;y I made about 
fifteen year:'i ago, :it the req111~st of .rour Jame11tr~d prP1lpcpssor, could ouly be considered as a re
conuaio;:o;auee, in Yiew of the extent and importaH<'l' of t11e work. I woald, therefore, reco11mw11d 
to you to organizP a party RJlt•<·iall.\- detailed to carry on these inYestigatiow;, in connection with 
and by the side of the regular geodetic aml hy<lrograpliic sm·Yey. Ilere, also, would geolog·ical 
knowledg(• be of great achantage to the explorer; al](} iu f'1mfir111ation of my recommendation 1 
need 0111;1· rPmind yon uf :1 :-;trikinp; fact in the histor,\- of our science: More than thirty years ago, 
bdore Dana & Darwin had published tlH\ir heautiful i11Ye8tigatious upon the coral reefs, a pnpi1 of 
mine, the late Amant Gressly, had traced the structure and mode of growth of cornl rppfs, and 
atolls in the .Zum .}fountain,.;, tlnm anticipating by a geological inYestig<ttion what zoologists did 
afterwards b~- dredging in tlie cwean. Tlw structure of the reefs of our shores is therefore more 
likely to he fully mtderstoocl by one who is e11nall,y familiar with zoology and geology than b~· a 
su1Te,ror who lias no farniliarit,Y with either of the:,;e sciences. 

There is another I't'a.SOll wll.r I would strongly urge upon yon the application of natural 
sciences to tlie work of the snrYey. The depth of the ocean is a great obstacle to a satisfadory 
exploration of its bottom. Hut wc kuow now that nearly all dry land bas been sea bottom before 
it was raised aboye the levd of the water. This, at least, is the caRc with all me stratified rocks 
aml m1neons dq1osits forming part of the earth's crust. Now it would greatl;r facilit:tte the stun,r 
of tht> bottom uf the sea, if, afte.r ascertaining by soundings the general character of the bottom 
iu any pa1ticular region, corresponding bottoms on dry land weri~ exmni11cd aud hoth better apprn· 
ciate<1 hy a comp:nison of the OJH' with the other. The shoals of the southern coast of 1\fassachn
SPttR ha Ye beeu snrn•yed, aucl their position is now known with great accuracy; but their internal 
strneture, their mo11e of fomiation, iR only imperfectly ascertained, owing to tlrn difficulty of cutting 
into thPm aml examiiiing in sitn the materials of which they are composed. Nothing, on the con
t.ntr,\', hrnai;;ier tlmu to explore the structure and composition of the drift-hills, which are cut through 
h_y all om· railroad track8. ::Sow the shoals arul rips of .Nantucket; Jmn:\ their counterpart on tlie 
maill laud; and even along the shores of BoRton Harbor, in the direction of Dorchester and l\Iilton, 
snclt shrn1l.-: nwy be examined far away from the wat<-rs to which they owe their de1>osition. Here, 
theu, is the place to complete the exploration for which soundings and dreclgings giYe only imper· 
foct i11formatio11. 

I nePtl uot. extend tliese remarks further to Ratis(y yon of the importance of geological and 
zoological re-<;earc11es in connection with the regular operations of the Coast Survey. Permit me, 
however, t-0 add a few words upon some points which seem to me legitimately to belong to the 
Coast SnrYey, to which suffieient attention has not yet be,en paid. I allude, first, to the salt 
marshes of onr 8horcs, their formation and uses, a.s well as their gradual disappearance under the 
adyancing progresR of tlte sea ; second, to the extended low islands in the form of reefs stretching 
along the coast of the southeru States, the bm1is of which may be old coral reefs; third, to the 
form of all our estuarie;,;, which has resulted from the conflict of the sea with the drift formation, 
aud is therefore, in a measure, a geological proh1t>m ; fourth, to th-0 extensive deposits of foramini
fora along the coast, which ought to be compared with the deposits of t.ripoli found in many ter
tiary formations; fifth, to the general form and outline of our continent, with all its indentations, 
which tire due to their geological structure. Indeed, the character of every harbor is the result of 
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the conflict of the o~eall witli tl1e Tock formation,.; of the land, and tllel'efore as mnd1 a 1pwstio11 
for geology as for g·co<lesy to 1mln~. 

Should the 1n·cl~Pdir1g' r1•marlrn imhH'<' yon to carry mi.\- of my ,.;ng-g·1'stions into pradical opcra
tio11s, be as,.;nrP<l tlrnt it will. at all timf's, gin~ me• th<· g-1·e>at<-st pl<·:1:<m'P to1·011t1·ilmtt• to the ,.;tw1·1•s,.; 
of ;ronr a<lmi1Ji;.;tratio11 h,\- ~Hh-il·c not oil].\-, hnt liy :11·tnal parti!'.ipatiou iu :nrnr "·ork wlw1u•Ye1· 
wantNl. The s1'.it•1Jtilie 1111'11 of A 111Prica look to you for thP pnlilk;1tion or tlH' gT<•at n•sult" already 
secured Ly the Coast SurY1•y, w<'ll k11owi11g: tliat this 11atimial 1·11tl'T]lris" <'an only lw lw1wti rPd hy 
the hig·J1-minded co1use which liaR. at all time:-i, murke<l your intp]Jectna1 1·an·er. 

E\-er trnly you!' frien1l, 

Professor BRK.JA::IIIX PEIHCE, 

&11ptri11tnu1cnt lTnitetl 8tates Coast 8111"re_1;. 

(\nnmrnG-E, :'.\IASS., .J1111c 11. 1.'Hi7. 

DEAR SIR: The striking and nrwxpPcfod results ohtai1w1l h,\ tlr!' C11it P11 St :itPs < 'oa,.,t Surn',\' 
party, now at work hetwec11 Florida and Cuba, sug·g-pst souw remarks, wlticll J take the lilwrty of 
submitting to ,..-ou. 

'Vhen Yisiting the Florida Heefs in lwlrnlf of the Coast Sarn·~-. i11 lK.i:!, it wa,; my goo<l fortune 
to throw 1-1ome ligl1t upm1 the llHHle of formation of tlw l'PPf:-< :11111 tlH•ir l'(•]ation,.: to 0111• :inotltt•r :11Hl 
to t11e slion• bluffs; hut y1·r~· Iittlt> !'tml1l l.11• Jpm·1w<l com·Prnin.g rote r~f rvu1ctfi. 1Jf tlH~SP formations. 
The mate1·ial:-; I col\ecte1l on];\· sllmn·tl a Yery shrn- iucn•a!-:f'. Tt 1rns rn·1~11n·<'d to m1· tl1at yon migl1t 
now ~wail ynnrself of the presence upon tht> sanw 14romul of gent!t'm~·n iut1•ne:"tt'd iu natural 
history, as well as in the 01wratio11:-; of tht> Coast RmTey, to spc·11re an tli1· i11fon11ati1•ll JltlS,..ihlt' ('OJI· 

cerning the growth aud ium'P:ll"t' of <'orals. This mn,'1- snYt' 11utoM tronhk :111d lahor ill tlw future. 
The mode of rn·occ>t>ding' appear" to 11w Yery simplt•. From OJH' end of the repf tn the other, 
1wtween Cap<~ Florida arnl the Tortng'as, immm<"rahlP stnwtnres haye at 1lift'N1•nt times beeH 
erected below the leyeJ of the i,;ea, m111 th1• time when thesf' stnwturps wer(• pnt up 1m1.~t hP know11 
with tolerable acem·m:_y. AU that is therpfore required, in ortl('r to as(•ertai11 the rate of gTO\Yth of 
the eorals, is to e-0llect in tlie ctiffer<'nt plaePs the larg'est speei111e11s of the diftl•n•nt kiiuls of' t"orals 
fixed upon a. basis, tlte date of th1• submersion of wl1ich i;; poRiti\-ely lrnmn1. TIH' sen-walls of the. 
forts upo11 Garden K<·y, and ill Key '\Yest, the wharn'Sf'H'l',\"W1wre, the hP~WOH>', ('OIH'l'Pte>s, brkks, 
&c., thP imuwrRion of wl1ich iR l-<11ow11, ought to 1w sparclwtl with th<' gT<•atest c;u·p, Hllll l'\'er,\-
thing scraped np that may tlirow light upon the growth of the C'orals. If, in tlt<' !'aJlle Jo('ality, 
there are structm·cs of tlifferent<lates, tlwy would afford the nml':t n1lnahl1.' meaus or ('OlllJ1ariso11. 

Snppos{\ tliat. near the landing of Fort .lf'fti.'rson, or Fort Taylor, or llcar the 1ight-lion:o1cs of 
Sand Ke;y, or of Car,ysfol't, liricks or otlwr building materials 11:\YI' ht>t'll thrown O\'('l'hoard in dif
ferent years, aml t1ie localities are known as well HR the datPs, the si;w of tlw corals µ-row11 upou 
them all would at once show the rate of increase: sinee sndt materials rarely remain for m1~-1t·uµth 
of tinw without being co\·ered with coral:o1. But it would not. lw amh.;>; to a;:.certaiu l:wforehantl 
which materials form tlie most desirable basis for corals to grow upon, by pxm11i11i11g v1•1·,\- rPePnt 

piles of heterogeneous matel'ials, and finding ont whieh are first covered. Of alI the . ..,f~ things, 
large numbers of specimens in every stage of growth shouhl he eollectPtl, as tlie f-lnrW')-would place 
scientifie institutions, all the world OY('r, under great obligations by proYiding them with speeimens 
exl1ihiti11g the re1mlfa tlrnR securerl. Jf I am uot mistakm1, tlie. Florida Heefa are the only on('S 
which ltave thus far been regularly snn·eyed; at all e\-ents they are the only ones upon wJiid1 
regular observations are makin1r, and may he made in all future times. For that reason I lwld tl1at 
a e:iroful survey of every feature of the reef should lw. f1lrnisl1e1l to ciYilize1l nations, with Hw i11-
formation necessary to meet the exigeucie.s of' the many new settlements which are amrnally 
forming in variom; regions of the. world where coral reefo grow. 

Wit,h reference to future investigations l would recommend the marking of' some characteris
tic stocks of the different kimls of corals growing in shelt~red plaees, the sizf' and 1•ondition of 
which shollld be recorded accurately for comparison at successive future periods. 
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Permit we a fow more frPneral remark:,;. In collecting specin1ens of eorals with the view of 
ascPr'taining tlH>fr rntP of growtJ1, PYPr,V speciPs growiug upon the reef slwnld be gatherell1 in eYery 
stage rmd upon tlw Yarion,.; bases upon which it urn,Y be fonud growing. Specimens a few weeks 
o1d may hP fonrnl upon materials recently thrown OYerboard; Rpeciuwns at most a ~-ear npon mate
rials :mllmergcd for that time or more, and so on. In all onr mtuie1uu,; we haYe thus far only pre
se1Ted ihvarf 8J>N~imeu . .;;. The world nt large, nay, ,;cientilic men thcmse1Ye8, hardly know to what 
dil1w11sious coral hea<l,; may grow. It woul<l be well, therpfore, whenm·et· practicab1e, to brtug in 
the largest pm1sihle :specimens, 1•,.;ppeiall,\" \\lrnn their nge ca,n he a:scprlai11rnl approximatPl.Y; ihPir 
exhibition i11 onr 111uscu1m; >vould he very attractin•. As most of the coral :species living on the 
coast of .Florida are directly or iudiredly reef builrfor8, this investigation stTictly belong8 to the 
Coast Snrn•y, and in a manner far more direct than has tlnrn far been considered. The little· 
porite;;, oeulinas, menicinas, alll1 caryophillias, which grow on the ftats, ought tlwrefore not any more 
tn lie H{·glel'ted than tlw m;trom1s, rnoamlrinas~ millepores, madrC'Jlore;;, &c., of the outer reef, 01· tlie 
alcyouoi<l vo1yps, gorgonia, mammilleria, &c., tlrnt grow hetwPeH tJ1em. 

There i;-; another ft~ature v.-I1ich ought not to he neg'1ectetl-thc para.~ites upon the reef. lJncler 
this l1ead I ml(ll'rntaml all the animals that live upon or within the reef, and which by boring 
undermine the :-;trnctnre, aud in that way, in a nwa:;;nre, clwck the nol'mal increase of tlte reef. 
These para,..ites ttre chi('tly i'iea nrd1in,.:, boring shells, and worms. Their whole economy is a 
imllject full of' intPrPst, a11t1 as thes<' animal,; are iu a mL•asnre tlie assistants of mau iu oven;orning 
the increase of coral reefs, their history should be stntlied to the extent of ascertaining how far thdr 
multiplication may be fostered. 

Of all these things snffieient munbtm; should he collected to supply other institutions, especi
ally the head11uarters of the Coast Surve~·s of other empires. \Vhen on the reef fifteen years ago 
I eollect~d a considerable amount of' coral rock;;;, coral sands, and other specimens illustrating the 
structure uf t11e re1,f, which I 11ml i11tended to clistribute in that way, but I never ltad time to pnt 
up sets of them. Slwuld you wish for these materials to add towlrnt ;vou may eause to be collected 
in confonnity with the aboye snggestious, you are quite welcome to them. 

\Vith highest regard, ever truly your frien<l, 
L. AGASSIZ. 

Prof. BENJAMIN PEIRCE, 
Buperintnuleiit United States Coast ffari,ey. 
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APPENDIX So. 18. 

REPOiff OF Al-l:'ilSTA~T UEOIWE lHXIDSO::-< Il.EL\Tl\-E TO THE !1ESIWJ:CES .\:'\ll THE CO_\~T FL\
'ITRES OF ALASK.\ TERltlTOltY. 

CoAsT t-;1-nYEY OF1··1c1~, 

1~~aHlii11r1to11, D. C., .Ja111wrp Iii. 1:-\f>s. 

Srn: A_8 re1111estet1 in the departuwnt lt>ttPr of the !Ith i11sta11t. I lraY1,. t11!' J10nor tn trn11~mit 
herewith a cop:;- <>f the T{'pmt mh1n•,..setl tn mP h,Y Assistant GPor~e DaYi1lsm1. emll]irising· t1w 
results of his n·co1maisa11eP of the coast of Alaska, and his re111ark,.; ou th<· Hatural featm·t·K and 
prospective re;;om·et·8 of tlw Territory. 

Yer,.,- rPl"'pectfull.Y, yom·;;, 
BEX,fA~IlX PEIHC'E. 

S11peri11tc11i1c11t [Tnitc<l StafcN Coa.~t Surrey. 
Hou. H. ::\fcCGLLOCII, &crctary <~f the Trca.~un1. 

C?\'ITJ~D fh'ATES C'OAST SCRVJ<:Y STATW:\, 

Bau Pranci.~eo, Cul{ti>r11ia, Xorr:111/wr :w, 1.->iii. 

DEAR SIR: I hen•with submit the report of the operatious of m.r p:u·ty 011 the geographical 
recmmais;;:mce of Alaska. 

The first part exhibits the incc1itio11 anrl plan of work proposed, and the details of e:xt•cution; 
tlien follow descriptions of the coast, of the gn•at ( ceauic cuneats of tlu~ Xortlt l'ticiik. arnl th<' 
<li..;cussion of their intlneuce upon the routes IJetwceu .Japan nrnl Chiua :rntl the Paci tic eo:ist of the 
United States; of the climate, veg-(•table prodnetious of tlw couutry, the minerals. ti;.;heries, furs, 
&c., and of tlw inhabitant;; and tlu_•ir prospecth-e relation to the He'Y order of rules aml t1·ade, with 
offidal statements of their timn bers. J>etnilK of the coai-;t li1w, harhors, ha.\;;, hei11llamli;;, &1·., nrP 
giYen, in part from personal obsern1tio11, lmt prineipally from tl1P <le:-<cripti0118 of Y mH'OIIY<:'r, 
J\foarer, Portlock, Dixon, Li;;iansky, &c. A liM of fonr hundrcu and thirty-four geographi«al posi
tions is giYen in the appernlix;, · 

Geographical determinations depeJl(ling upon the fi<'ld computation of As;;ist:mt :\fosman'8 
astronomical observations nre giw•n for the stations occupied. 

T!Je general coast map, not yPt fini8lwcl, is compiled from the maps of Tebcnkoff, from manu
script ma].)s, kindly fnrnishe(l me by l'ri11ce l\laksoutoff, govcn101· of the 1ate }{u8sian colonies, and 
from examinations of my own. 

I also p1·01wse a plan of carrying on the work in this new rpgiou, wlwre the rt>fiJW(l metlrnds of 
more favorable coasts must be modified, aud instrnuwnts impro,-ed to outain observations rapidly 
with our usual p1-ecisiou. The.mode of working, means b.\· which accnratt.• result!' cau he obtained, 
and the llroper season for fielll 1m.rties, havP been especially studied, aml I mu sure that iu these 
matte-rs alone the Coa.st Survey bas obtaiul'd information aud experience \rhich will more than 
save the cost of our operations on tl1is expedition in the next se:umn's ·work. 

The appendixes colltain information that could not well be introduced in the body of the t"e}lort, 
and yet of interest a.nd value. 

Throughon.t the :report all bearings are true, nnle;;s otherwise spPdally mentioued, a,nd dis
tances arc in nantica.l miles. Even on a coast with prevailing good weather aud control of the 
steamer's movements, the amount of labor for a full season would lmve been large for a party lim
ited to live perso11s; but on a coast compa.ratively unknown to us, and proverbial for thick, i~tiuy, 
and heavy weather, it could not be exi)ected that all would be aecomplished in less tlrn.11 three 
:months of a working season. The iutei1tion was to ooyer the ground as far as pmcticable, and 
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accomplish wlrntcn•r the meaus at onr comnt:uHl a1Hl t1w 8hortnPss and uufay01·ableness of the 
season wollld 1wrmit. A n·t',\· iwportauf ~lcsiderntnm \Yas to oht1ti11 a dear aud comprdwusiYe 
riPw of tlw 11atnre of the eotmtr,Y. ,..,o that j11dg-me11t conld lw pro1101mt'f'tl npon the best method of 
comlncti11g- the Slll'V(',\' of this co:tst i11 co1111ection \Yith tlw deY(•lopments of tlw fb;hi11g hanks. 

011 ti JC 18th of .Ma~· ~-on telegrapln•d asking; me to umh•rtake the lahor of co1Hlueti11g this Bew 
Puterpri,;;1>, aml I cmli't•ss l <li<l so eoutrar,\· to my own juugnH'llt and tlie adYice of lflj' pf1,vsicim1; 
!mt, willi11g to 11wk1• ai1y saeritiee for the heneJit of the work, nmkr yom· insn11ctions I left "New 
York 011 the 11th of ,J uue, aud as 110 veio;sel under my dirf•ction was special).\' :uisig·ued for tltit-5 work, 
they e(llltt•mplated my receiyiJ1g; transportation a111l assistauc<> from the Unitt•<l :-;rates re,·euue 
eutt(~l' Lincoln, tht:n nude1· orders to proceed to .Alaska upon S])l'l'inl dut~; of tile T1·easm·.v Depart· 
ment. Captain l.ViUiam A. Howard, euited States ren•rme cntt;•r 8('l'Yi(•.(•, lHHl the Bole direction 
of tlw vessel's 11mn•111Put in the execution of his :::peeial <lutit~s, anr1 reeei n~tl from tlw hononible 
i:::>ecretary of the Treaio;nry "iu,;;tn1ciion,.., in m~1·rinl:111ce wi1l1 your n;qnL•st, to reeeivt> on hoal'<l the 
Lincoln a Const HurYl'.Y party of five otlkers with their i11strmm•nt.-;, equipments, and such supplies 
as tlier may consider 11ec(•s;.:ar)· for the voyng·p, mHl abo to reuder ev .. ry a;;si8btnce aud fudlity iu 
liis powt·r to euahle them to eal'l',\' out th(• iustnwtious of the C1)ast Survey Office." 

I n•aehed San l''raneis<:o on tl1P :M of ,J nly, and at miee proceeded to reorgauir-c my party, 
whi<'li had lm;t a YaluahlP memher by the drowni11g of ,Jnlins Kiueheloe, snlJ-aflsistaut, npon tlw 
lia,r of Tillamook, while in tlw llil•whaege of his dnt,1--. He hail se1Ted with me in Oaliforuia in J8HO, 
mul I had hi•eu Yer.r faYorahl.r im1m·.-;.-;pll "·ith his Piiergy, faithfnlness., and integrity. 

'Ye were detained eightP1•11 1lays in San Fra11cisco waiting the compfotion of repairs, &c., upon 
th<· skamer, mHl a small housP 11a\·i11g hl·cn built forward to aceommo<late flmr venmnH, I was 
enabled, through th<• kimllH•ss of ( 'aptaiu Howard, to carry a Jarg·er llmnller of as8istaut.-; tltan 
m·igirnilly contcmplnte1l. The party was compo>5ed of myself, A. T. ::\fo,;man, snb-as.sistn11t for 
astro11omical work, with St••hman Fonwy, aid, :rn his a:-;sistaut; George Farquhar, snh-assistaut, 
as <lrau~d1tsmm; and hy<lrogrnpl1t>r; \Yilliam Ham(•!, temporary aid, as <lraughtsmau, interpreter, 
and assistant in maki11µ: l!wnl s11nPys arnl taking· Yiews; Albert Kl•llogg, 2\f. n., tempm·ary aid, as 
hotanbt; '\\'. H. 1Y. I:Iarfonl, temporary aid, as eonelwlogi8f, aml mi.111ralbt; Th;•oilore .i'L Hlalrn, 
temporar.v nitl, a;; g-eo1ogi8t arnl rni11i11g en1,dneer; awl ,John l.ot•clb as ti<l<tl obseTYer for Sitka, 
<luring the uhspne<· of thc party wl·:-;twanl, au<l for continuing a con11•lt•te series of ti<lal obse1Ta· 
tious during· tlt<) winter. l\I~·self aud thret• .assistants wpre acconuuodatml in t,lw forwar<l·dcck 
honse, four· assistants in the ward-room, and tlu• tidal oh;-;en·er ou the herth deek. 

The Merc:rntili• Library Assoeiatiou, th!' Odll Ff:'llo\l·s' f,il.H'ary, and scYeral (•itiv,ens of Sau 
Francisco, elw(•rfull,\· Jent me immcrons n1lmnes of traYels aIHl explorations ou tbe northwest coast, 
and seie11t,ific works of natnral l1ist.ory aml n•ferencc. 

Georµ;e IL )Jnmfonl, esq., prN;i1le11t of the California State Telegraph Oompauy, kiudl)" permit
ted plwtographs to be takPn of tlu'l maps of' exploration to tl1e Stakeen RiYer, eoustrneted lllHlfl· the 
fliredion of th<• Hussian Telegraph Company. At a later date 1 receiYed from Lim u geueral map 
of the explorations throngl1 the Kwichpak, and oue of the <let.ails of th~.~ exploration within a radius 
of five lrnmln•tl miles of Sitka. Ile also YPry lilwrally placed at my service the use of tirn telegraph 
li1w to Yict01fa for the determiJiatiou of the difforellce of lougitude. Unfortunately the liue Jia<l 
not snffieient repeaters, am] the 'Kl'ather was too wet to work throngh without t11mn, as liad been 
donP ill dry weatlin. 

To Captain OliYer Eldridgl', agent of the Pacifi<' l\fail Steamship Comp:my, I acknowledge tile 
obligati011:-: of tlw sunr<'Y for permission to trace the COlll'8l'S of the China aud San Fraucisoo steam
sbips between tbe l:ttter port and Yolrnhama. On our homeward vo_yage he direetetl the steamer 
to sound on the extf'nRiW\ bank south of the Cortes Shoal, as laid down 011 the Freneh chart No. 
1997; an<l Captain I,apidge, of the Golden Uity, entered into the investigation with his usnal 
interest and spirit, lmt we '\rnre unsuccessful iu obtaining bottom witll two hnnclred fathoms of line. 
As no observations had been oht.aiued simm le:wing Sau I?railWisco, the Vel'lsel 1rnd doubtless been 
set off by the currents from the Santa Barbara Channel, so that we may have paissed the outer edge 
of the bank. 
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Captai11 :El!lrillge l1as also p1·omised tu tlired tlw URP of the pateut log" to he micd iu combina
tion with ast1·01rnmkal obserYations, for the determination of t1ie ot·c:rn cm·1·entR on t11(\ rontt>s to 
Panama aud to China, 80 soon as I arrang{' a ::>,n;tem of ohs(•rYations and rf•cord, and I am m;sured 
ot' t11L\ llcart.r co-operation of the COlllll!alHler.-; :IJl(l oftict'l'i' of the liiw. ..Ad111inl1 That«her, united 
8tates ::-i'av;1-, comuwiilling the Sorth Pacifi(' squadron. 1'npplio:>tl ml· "·ith Pig·ht of the bt>l»t elmmom
et<•rs helo11gi11g to i11e uayy, an<l not tl1t'n in nse. All t11es(o 1·hrn11trnw1l'r"' arP of Americau mann
factm·e, and it will he a matter of intere1't to k11ow, from tlw tirntl tli:,;1·ns:-<io11 of tlw i·e:-mlt:-; of our 
olJserYations, their Yalue iu coiuparison with foreign in,.,trnme11ts. The ti••ld •·omp11tati011R indicate 
the SH])('riorit.'I· of the ,\.mt>ricnu i1rntru111ents. I<'our eoast snrH'_'\- eln·•momPter>'. that !Jaye been 
ma11;-· :years upon thi,; eoa).:t~ \'H~re alsD takpn. ~o ,;pedal provisirni wn,; 111a11P fol' the 1(wation of 
tl1esP chronometers on the \0 l'8>'el, and nirn• of thPm, plnet'd i11 a well padded box of uiue emn11mt-
1111•nt.s, wi>re He<·nret1 u111l(•r :1 small table in our room, '\Thile three had to lw plaecd i11 th<· wash:,;taml. 

'l'o eln-(•r all em1tinge1wies rn1 R1td1 llistm1t duty, 1 had proYidcll a 11onbh· set of i11st1·mncut;; for 
obRerYh1g time and latitude: a \Viinlcmann trarn'lit for tinw alone; another, with thP n:mal mean;; 
of ohtainiug time, aud my impron·rneut for latitude ohs•'r\·ation;; liy ttw lll<'thod of thL' zenith tl:'le
scope. As the i·eportell uormal eondition of the "·eatlwr w:rn •·loml;\·, a tell-inch Garn lt(',\- Yertical 
circle was adde<l fol' time aud latitud{' ohsel'Yatiou;;. J 11stnnne11fa for dt·tt·rmi1Ii11g tilt' mag11etif•. 
elements, for making local tria11gn1:1tiom1, &e., wen~ a<l<lt'(l. T:nfortmiat<>ly, no aecommollation 
was iiroviilt•d for thP111 011 th<i Yt'ss1•l hl'low dn~k, a11d throng-hout t1w ex1wdition tlwy wt;re sct.nH'(l 
on the qumter-deek am1 co'l·erell with ol<l ca11yas, which JH'O'\T<l au inadequat<• proteetiou agai111:1t 
the weather, a:;; some of the hoxes were opened on difft>reut ocen:,;iom; witli t\1·0 or three ind1es of 
water iu tlwm. 

1 f'un1ish<-d a li1wral outfit fo1' collecting anll preserving- 1<pt'cimtnf'. of the hota11y, 11atnral l1is 
torj·, and minemlogy of the country, ief'ling satistied that yon \YOUld a1lproYe of tliis outlay, which 
was not in JUY estimate of expenses~ a.s the original nnmlwr of my party was Iimiktl to tin>. Box 
tide-gauges lJa<l been proyidetl for the establislmu'11t of JH'rn1ane11t tidal stations at Sitka allll our 
westm-11mnst limits of exploratim1, arnl it is a pleasure foT nw to re1)eat what I tde1-,"l·ap11ed :vou upon 
my arrin1l at San Franci;;co, that the portable ohseryatol'y, trani'!it blockH, tide and cht·onomet<'r 
boxes were m'arl,v eompleted under the direction of ..:\ssistant A. P. Hodgers upon my arrival, and 
that he Juul secured for me uearly ew•ry aYailable map relating to the uorthwest. 

During the c1ehl_y cmrnequent upon the Y('Rsel's repairs, i\Ir. :Mosma u e>itahlislu~d a se<~onda.r_y 
astronomical station Oil Hn8sian nm, mounting his transit npon thl' tran:;:it bltwk of ~Ir. Thomas 
Tennant's ohsernitory, aud ohtai1wd the error of the chro110111et.er up t{i tlw last night of our stay. 
He obRerved th<> transits of forty-fom· stars upon Reven 11ig·ht8. Upon om· return to San Fancil'l<:o 

I ohtainell permission from .Judge II. P. Coon, ma;ror of tl1is eity, to establi811 tlw ohS\'!'Tatory in 
Wa.shingfo11 S(}UH.l't'. and avoid the nceNw,ity of carr;\·iug the obf'lerving d1ronomek~·s to Russian 
Hill. In return for this priYiJege ::\Ir. :\Iosmm1 eRtablished a meridian line within the limits of tlie 
square, whereby the variation of the compass may be obsen·ecl by the sur\·e;yor of the eity at any 
time. Observations were macle upon thirteen stars on two nights. 

On the 21st of .Tuly we }{'ft Sau J.'rancisco with strong head wiulls and 1waY_y sea for thirty-six 
hours, quite sufficient t-0 diange the. stationary rate:;: of the chronometers. The >111bseqmmt. weather 
was heautifu1, aud as the \'essP.l kept the coast close aboard, I had a ver;y fa.vorahle opportnni t;1.- of 
refreshiug my memor,v with the a1n1rara11ct~ of the eo~t antl coast rang(', im~kiug additional 
de:;c1·ipti011s for tl1t• Direct-0ry of the Pacific Coast of the Unih'tl tltates. 

We arriYed at VictOI'ia on the 27th. The ob;;ervator;\' was set up and instruments mounte.d. 
The series of olliiervations upon two nights ww• broken, hnt Rnfiicient data obtained to give go()d 
errors to the chrononwtt:rs. Latitude obscrn1tio11s were not malle hc>ca.use Ill;\- plan conteruplated 
the connection, by triaugulation, of the station at this place with the eoast sun•ey station at Point 
Hudwn. Mr. Mosmait observoo the transits of five i;;tars upon two night • ..,, wa.tching hiR chances 
between tlrn showers of min aud b11:'aks in the clouds. Twenty-four obsNTations with tbe vertical 
circle were made upon the sun for time. 

From San },ra.ncisco I ball telegraplied .Assistant .James S. Lawson to proceed to Victorfa with 
too United Sta.tes ooast surveying hrig Fauntleroy and a\Ya.it my arrival, that I might fully com-
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municall~ to him, amt yerbally t'xplain the >York to be execute(} during Ill,\" abHence to the north
ward. The ohl work of triangulation, topography, and geog-raphical determinationl'I in the Canal 
tie Haro and lfosario Strait, t~111hr:wing, among others, the island of San ,Jurin, ext•cnted hy mp iu 
185:; :mil 11'til-, Jrntl nPn•r bepn connected with similar aml snbseqnent work of mine commencing 
at Ne\"\" Dnngeuess, a.ml exf<,ucling througli Admiralty Inlet nearly to Steilacoom, on Puget Sound. 
To make thb; connection I la.id ont a sd1PHW of tri:mgnlation that should connect this dil'\iointed 
"-ork, em brace tlw astrmiomicnl station at Yictoria, arnl also afthrd hases for the inddenta l d<~ter
miuation of the heig-ht1> and geographical positions of prominent peaks among· tl1e 01ympns ra11gt', 

to be nse<l iu my fuh1rc recounaissance f(ir the main triangulation. The latest Yalue of the latitrnle 
and longitude at Point Huclson was fnrnishc(l to AsRiRtant Lawson to enable him to compnte the 
l.1 l\I zis of the triangulation by the time of our retnrn. 

Shonl<l tlw travelling Tates of the chronometPJ·s from San F1·ancis<:o to Victoria he found nmmt
isf'actory from the very boisterons weather with wlti1·lt w<· started out, and might ('nconnter on our 
return in the seas011 of sontlwast galPs, this emmection, with the "best geographically tleterminerl 
position on the northwest coast," north of Sau I<'rancisco, would gin• us a new initial point, as the 
programme contemplated mu' returning to Yidoria. Another object waR to determine the diffcr
BfJC(~ of longitnde hetwe-<•n San Pmncis(~O and Yietoria Ujl()ll onr return, should the telegraph line lie 
in good ordPI', for which I had tlw frep use of the line. It if; banll,\" 11ccessar? to sar that daily 
comparisons of tl1c chrouorneters were regularly made by the Poiucidence of heats between the 
rnea11 and si<l<'n:al time l"hrm10111et1'1·s, as also before aml aftl'r en'I'.Y 1-<erie . ..; of ohservaHons. 

J_,t·::i\"ing Yi.crorin 011 the 1Jmr1iiug of tl1e :!Htli of .lnl,\-, tlw yessel was detainpd a fow hours l>;v 
rmming agr01111d on 011P sitk• of tlw channel to Yictoria; pas,,ell through the Canal de Haro and 
t.he Swanson Chamwl insi<le Pender, Satnrna, and l\Iayue falands, arul into the gulf of Georgia by 
tlw _Active Pass; steamed all night through this gulf aml entered ,foluu,tone's Straits in the mo1·ning. 
\\"ithin a few rnil<:>s from the entrance tlw width of this passage i8 contracted to half a mile, and 
the vast ho<ls of wat,•r rushes at certnin stagps of the current with a. ,·eloeity of six to uine kuots 
pt•r hour. At this point, when tlw overfall was YPTy great, a fog smlt1enly shut 11ow11 upon the 
strait, arnl 1 hr- \"es;.;el waR drivei1 with great Yelocity towanls tho per{lendicular rocky walls of tlie 
passage, aml for au iustaut place<l in irnmi1w11t daugcr. In other 1·eaches of the straits we meas
ured t.hc noloeity of t.he current sevm1 aud a half milc8 per hour. 

Frnm Queen Clrnrlottt~ Sonud, at the north end of Yaucouver, we entere<l J.'itzhngh Sound, in 
h1titu<fo iJlO 2ii1. Nu pnbli::;hed surYt\Y::-l exist uorthwartl of Vancom·er lslaml, except thoste depeml
i ng alfogethcr upon the examinations of Vancouver and tlie points formi11g the southwest point of 
tile entmnce to Pitzlrngh Sound, heing correC'te1l in outline by us1 and a Yiew of it taken as we 
approacl1ed it. I han~ propo,:;ed to call it Cape M:mnnan. Tlw English government has, withi11 the 
last ten ;rears, made a reconnaissance from \Yasltingto11 Som1cl to tlie north tmd of Vancouver 
h1laml, and the work is nearly complete<l thence t-0 }'ort Simp8on, in 54° 34'. 

At Uelhella, one of the mwhornges :mwng these :strnit;.;, where the vessel anchored for a con11lc 
of honrs, .Mr. Mmmmn UHrnagPd to obtain between rain sqnaUR six observations upon the sun with 
the vertical cirde for time, hnt tlie vessel left before noon, so that the latitude wns not deter-
111ined. Pending tlle publication of the Eng·lish mapR it is assnme<l at 520 10'. 

Jn lUilbank Strait, in nhout latitude :;;Jo 12', wltere the channel is 11ot over a mile wide, Van
<•otn-er frequently somHlt~<l with one humlred and sixt,Y-fiYe and one. lrnmlretl and eighty-five 
fathom" of lilw half a s1iip'R fongth l'rom shore and found no hottom. I was anxious to measure 
the. a<~tnal depth of the;.;e fine inland passages, hounded aR the~· are hy pre<:ipitmts mountains 
measuring from three thousand to six tlwusrtnd feet in clev·ation: bnt as it was reported advi&<thle 
not to sto1> the vessel, on accmmt of n leak iu the boiler needing 'attention, my request could not be 
gratified. The stePpest sloJws of these mountains are covered with large s1>ruce trees from tlie 
water's edge to an elevation of two or tln:ee, thmtRand feet. High among their masses are larg~i 
lakes discharb>ing their w:.1t'-m' down the steep rocky sides, aml forming a beautiful variety in the 
grand scenery forever oyeri.lmdowing thest'. waters. 

At Lawson l3ay, about latitude 540 02', the geologist of the })arty fomi(l the first change from 
the uniform graniti<i character of the formation through which all the sounds are apparently cut. 
Numerous low wooded islands, hence northward, are composed of slate. 
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In passing througl1 t}w,;c :'<traits, 1111rny Yiew;.; of tlw scr'ner~- 1n'H' taken hy ]fr. Hamd. 
On t1w evfl1ing' of th(1 ~)d of Ani,rnst w1· readw;1 tlll' aiidiornge oft' thP Hndson Bay Company's 

trading station aJJd stoclrndl.' at ·Fort ~iwp;.;011, lc1eatc><l on tltP Engli,;li map So. 2±:.!fl, i11 latitml<· 
[)40 :3+' arnl longitude 1.3118 25' :JO". 

Dnring tl1c repair:;; to the Yessr·l the oh:-;(•ryatory was pnt np withi111liP stoekadf.' h~· permission 
of the facwr thell in charge, .l\lr. ~[o)'lman h<1Yi11g lie\'ll mmbk tl) tiwl a location snflkiP11tly Jinu to 
pl::mt tlm tram:it bloek. 

The great amonutof rain-full in this reg·ion, an!l the ahse1weof rn1wl1 <lirt•<·t R1mliµ·ht. kt'CP the 
earth ]11 a thoroughJ~· 8oakt'd em11lit ion, ~Hitl coverrn1 with a sphagnow.; moniss OYCl' a foot in thif'k
nes'5. The weatlu,•1· was cloml:y aml rainy until our (lPpartm·p on tlw mnrning of tlw 1 lltli. no 
obsernttiom; for latitwlc wcre obtained, and hut fonr broken transits of stan; on the ni;,d1t of the 
4th for time, and twenty-four ohsern1tions upon the sun with the Yl'rtieal circle. I put np thr· uw;::-
11etometee for determiniug- t1w magHetic deelinatio11, lmt IH'H'I' nl>tainPd au ol>>w1Tatio11 for azimuth. 
The d<•partm:e of tlw Yessel was delayed npon m,Y a1:eonnt, as I was Yery anxious to determine this 
position aml make it thl' l'>turting point for onr coast rPcormaiss:11a·P. 

Up to thi,-; 1ilace the hotauy, geology, and com:holog·,,- of the Yarious auchorages had hePn faith
full,\-' examinetl by the part,,-, altlwugh outt<ide the limit:-< of onr territory. 

On t1rn moruing of Aug:ust the 10th the Y\:'ssel 8tartPt1 for ::-litka by the outsidt> rou tc in suc1t 
thick fog and rain that it "-as 1wxt to i111po8siblP to th·tl'l'lllilH' thP positiou or any point,; on the 
imrlh shorl's of Dixon Hournl; l_mt a few cro.-.s l.warillg'8 werP made npou tlw rod;:s lying iu Chatham 
Sonud to the :soathwanl. The unknuwn hat strong cmTe11ls pas:-<i11g thnm1-d1 the chanu(']S of tlie 
Alexander Ardripch1go, the thick weather, and the great 1rnmher of conrset< rnu h~- tltP nn,.,sian 
pilot, were complete <lrawlmclrn to anything like at('nrate work. Almnt ;"j p. m. the snn hnike out 
for R few 1110Hitmts, al).cl I ob:,;e1Tecl a dozen altitmle;;; for time, and made cmnpariE<o11s of tlH' d1ro· 
nometers iu ho1ws of S('eing Cape Kj·g:lue, the :-<outlnn_;8tcr11 poi11t of the llPW tt>nitor,v; this we 
W<'r·e fort.111mt{" in doiug in m1 l1onr or two~ pas:-<i11g clm•e to it, bllt utrnhll' t.o H~'(' mor<' tllau two lnrn
drcd feet eleYation, as tl1ick rain-cloml:s co\Tn·d the higher imrt;;. Tlw ><tnmp; cnrreut-rips imli
catcd that uo great •lt~ptmdeuce conlll he placed upon the log di8btJH'('S. 

TlI«nce he:w,y southeast weather carried us by the en·uiug of tlie 11th to Sitka Sound, wl1ich 
we entered without seeing· either head or nny laud since sighting }'orre:>ter':-< Island; and after uun-
ing about among reefS and islpts the ves:-<el anchored in thirty-fin• fathom;; water 1•loo;Ply snrronmlctl 
h,y woolled islets, with very tliick weather. :Next rnorniug after the fog J ifted we ,;rm· Hitka lyiug 
to the north-nort,Jnvest, a hout three miles diRta11t. 'l'l1e ex11ctlitiou WHH wt'll recPh-<·d by Pri11c1• }fak-
1:1outoff, governor of tlie Hussian colonies, >Ylw promiised me every assistance. The o!Js1·1Tator,r wa:;; 

·set up in the town, and observations made at eYe.ry aYailahle. moment during om· ;;tas. The weather 
during this time was incessantly raiuy aud <·old, as exhibited by the meteorological record aml 
tables annexed. We were informed that it was the wettest season that had been known for mauy 
years; and a eomparisou of umny years' records snh8tantiated the assertion. 

Sub-Assiistaut Farquhar was dfrede1l h1 iwlect 1he >lite for a ba;m for the stations aml sPt up 
signals fo1· a local triangulation, but. I finally undertook it mysPlf and made a small tria11gttlatio11 
to include the eastern and western roadsteads or harbors. Tlte weather was so cxcesl'lively had 
that but little could be aceomplishml, aud at c~1ch effort all baud:-; returned so11king wet, and the 
instrmnent drenched. Incidental observations wern uuMle to determine the positions aml eleva
tion8 of tile surrounding mount<Lin peaks. Tue weather was too thick to see,. :Uouut Ellgect1mhe 
during our stay, and too r<>ugh to risk n boat, in the :-<earnh for the Zeuohia Rock and other dangers 
not accurately laid down on existing chartt<. Mr. ~fosman '"as nnable t.o gf't a single oltserntt.ion 
upon any star; iu fa,ct there was not a sutficiently clea,r iuterntl in which to pnt the transit in the 
plane of the meridian. Ily dint of constant watd1ing he manage(l to obtain seventy-two ob::1erya
tions with the vertical cii'cle upon the sun for time, hut none for latitude. The magnetometer X o. 
6 was .set up on J aponski Island, ii ear the magnetic and meteorological ol>servator.r of the !Gue::'ian
Amerie.an Company, and several lla_ys' ol.Jsenations obtained for a.bsolute magnetic declinatlon, but 
a very uu:satisfactory observation wa-s obtained for azimuth; a !Jetter one, wat> measured upon our 
retlll'Jl ftem Unalaska. 
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From the goYernor I ohtaine1l tlw use of the printed records for fourteen yearn of tht> obser\a
tory of tlw company at Sitka, and han~ tabulated tlt(' monthly and yearly means for tlw height of 
the b:uometer, 11ry arnl WPt thermometers, the force of aq1wous \a]H>r, the rainfall, and tl1e annu>tl 
number of <l>t,YS on which rain, :,;uow, arnl lwil foll, or on which fogs 1n·e\-ailed. This is appended 
to 111,Y tepmt, aull form . .;; a very iustrnctfre datnm for the stwly of any plan of work. 

I locatPd a permanent tidaJ station at Sitka, awl l\Ir. I<'oruey s11pniut.e11ded the 1>1ncing aml 
securing of the box tide-gaugf'. Upon the authority of the English admiralty charts, which iiitate 
the rise and fall of the tides at full and change of th!:' moou at five to S('Ven feet, thesf' Lox-gauges 
were made 1ifteen feet long·; hut we soon found that the rise and fall reaelle1l as much a,; thil'teen 
feet, a.nd consequently two boxes and rod,; were spliced to make 01w, "·ltieh hy Jlermissim1 of Prince 
~laksoutoff was secured M thr end of the wliarf, wht>re l snuse4ue11t1,Y built ~L house for tl1e pro
tection of the ohsPrrer during· thP winter, as it. was impossible to obtain board aml lodging for him 
in the immediate Yidnity. 

l\Ir. Mosman made a pennaneut bench-mark for reforerwe, and co1meett1d it by leyeJing· with 
the readiug wireN of tLe staff. 

During my ab.-wuee on the exploration to Kadiak aud Unalaska, tidal ohsen·ations wc~re made 
e»ery ten miunks from 011P and a half hour before to n11e aml a half lwnr af{pr PHff.Y high and low 
watm, a111l from 7 a. m. to (i p. m. at every half hour between the abo,-e 8erie.s. The record appears 
t-0 liaYe beeu faithfully kq1t. 

'l'lw obsen·cr being >Yell drill<~d to hi;.; duty, and the weather bt'ing very seYPre during the win
ter, I haYe din·ctt•d that for e\·ery liig'l1 and low water the ohsernttions shall ht> made e,·ery teu 
mimttPs for tltree-qu:uti·rs of an hour bPti.lre aml three-11uarten; of' au lwur after tlw ex11ecl1~'1 f~poch; 
also tliat a regulm· series of mf'tp01·0Jogieal ohser\ations he kf'pt np. This will afford the observer 
time to make up his duplicates. 

I tlriuk littl<~ trouble will he experiencPll herP 011 account of water freezing inside the box, but. 
]iaye dil'ected that a ;zallou or two of petroleum he ponretl down the box, and the supply be kept 
up, in cuse tltcec is a tendency to freeze or coating of ice aronnll the iuside of the hox aml impede 
tli« action of the fi()at. 

A marine clock :md watch were left with the observer; tlw former is comparPd regularly with 
one of the mean-time chronometers of tl1e Hussian-American Company, and tlrns accurac,y secure1l 
in timP. 

A fP\Y da.r.s sim~e I received notice tliat tlie tide-gangl.' Imel bPen carriPd awa.v in the seven> 
stonn of Odo her ~1'\; lmt Jim·iug left a spare box, rod, aud float, to cover suclt co11tingencit'"• and 
General .Je:tl'. 0. Davis, Unik1l Stat<•s Anny, military governor of .Alaska, hm·ing promised liis 
assistanrc to repair m1y damag-es, I am satisfied that, tlte ohsen·ations are again under way. 

l•'rom Sitka, l\fr. Blake, the geologiHt of my party, made s;weml boat expeditions to examine 
localities n~pm't~d as atfordiug silYer orP, bismuth, &c., but th(~ informatio11 we r{•ceiYed was either 
desig11edl;1· untrue or bai;;pd upon the l10pei;; rather than the knowledge of the informants. These. 
tl'ips were ma.de in the usually shocking weather. In mw of th•~m an ext.t':usi\e deposit of :fhm, white 
mai·llle was found abont fift.eeu miles from Sit.ka, cropping ont upon the wa.tcr'.s edge, with deep 
water close to it. T11is will furnish good material for the construction of light-houses. 

Dr. Ke1logg, botanist, was unremitting in hi;:; examinations of the botan:y of the vicinity. Prince 
-1\:Ia.Jn.;outoff directed t11at specimens of the different woods be obtained for me by our return. 

Mr. Harford, Cllrlchologist and naturalist, seized every opportunity of adding to our collect.ion 
of shells, and obta.im,rl and pr<>sf•rved tlw specimens of birds shot. 

On the 22d of August the vessel left Sitka hJ- the mid11le clrnnnel, witl1 rainy weather and 
southeast squalls. lfor de:;;tination wa8 the Uussian factory of ]'ort Constantine. in Port Etches, at 
the southeast llOint of the <mtrauce t-0 Prince 'Villiam Sou~d, in latitude 600 211, longitude 146c 53'. 
·The course was laid to run oYf<r the r(•port;ed posit.ion of Pamphma ltock, and the reef reported just 
to tl1e westwarcl of it. 01i the trip seyeral attem1)ts were made to ohtain sounding;; with two bun· 
dred fathoms of line, hut 110 bottom fomH1. This important reef is laid dmv:u on different maps 
wit.h longitudes differing 39' and latitude8 ranging 3'. The ve8861's cours~ iu the victnity of this 
danger wa.s t-0 tl1e northward and rHst.ward of it, and she pa.ssed the locality a.t 5 a. m., about three 
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mil.es north of the northern assigned position; but no rocks were seen and no special exanriDation 
attempted, although birds were seen and heard that do not go far from land. To determine the 
position of this danger was one of the duties of my original plan, as some doubts arc expressed of 
its existence, even by tlle navigators of the Russian-American Company; but I refer you to my 
descripth"e report of this coast for particulars. 

From Sitka to this place we had a current in our favor of allout t.en miles in forty-three hours. 
From the Parn1)lona Rock a course was lai1l to pass near the assigne<l po:,;ilion of the Sea Otter 

Banks, especially as it would only increase the distance to Port Etches half a dozen miles; but 
during the day, the weather looking squally from the southeast, and the pilot reporting the general 
prevalence of bad weather at the entrai1ce, the programme was changed, and the vessel headed for 
St. Paul on tlte island of Kadiak, which we reached August 26, through thick weather. On this 
trip observations for time and latitude were made h,y Mr. Mosman upon every opportunit.y. 

In approaching the northern a.nd eastern part of Kadiak from the direction of Kayak or Mid
dleton Island, the same bank was foumi t.hat Portlock got one sounding of seventy fathoms upon 
in 1788, in latitude 530 10', and longitude 1490 14', over one hundred miles from St. Paul. The 
first sounding from the Lincoln was eighty fathoms, over a bottom of Blllall stones, mud, and sand. 
Fishing-lines were got over, but nothing took the bait, which we subsequently found taken with 
avidity in another locality. Thence to St. Paul the soundings decreased to forty-five fathoms in 
thirty-five miles, increasing again half-way to St. Paul t.o ninety-five, with no bottom. At the 
various localities where bottom was reached, the lead showed broken pieces of rock, black pebbles, 
&c., always associated with mud. I have named this the Portlock Bank. 

At St. Paul tlie observatory was at onc.e landed, ancl the astronomical station selected on the 
bluff at the south sicle of the Chagavka Cove, about half a mile northeast of the town. )fr. Mos
man succeeded iu obtaining the first really good observations since leaving San Francisco. During 
our stay of five days, thirty-seven transits of stars were observed on three nights for error of chre
nometers, a.nd one hundred observations on nine stars upon two nights, with the vertical circle, for 
latitude. Observations were made for absolute magnetic declination with the magnetomet.er, a.1ld 
azimuth observations made in connection therewith. 

I° twice measured a base of 432.37 meters, and selected and occupied points for a local triangu
lation of the northern channel from the northwest point of Woode(l Island to the tlag-sta.ff' in St. 
Paul; we had only ~ne and a half days' fair weather in which to do the work. Bearings upon the 
dangerous l'eef ealled Williams Bank, off the entrance to the north channel, were obtained. The 
looality of a dangerous rock in the middle of the entrance to this channel was given to me by Cap- • 
tain Archimandritoff, who lost a vessel upon it. I refer you to my lett.er No. :n, August 31, 1867, 
for a description of the harbor of St. Paul, which was formerly the first, and is now the second post 
of importance of the Rassian-American colonies. 

From GeneraLPavloft' I obtained a specimen of the volcanic a.shes that fell in lfaroh, 1867, 
over this island to the depth of half an inch. The nearest volcano is that of the Redoubt, ele.ven thou
sand two hundred and seventy feet high, on the west shore of Cook's Inlet, and distant iu a straight 
line one hundred and sixty-five miles. 

I was very anxious to establish a tidal station at this place, but while it was difficult if not 
impracticable to obtain a competent observer, I deemed it more important to establish one on the 
westernmost island we -should v:ii!it. · It was proposed to visit St. Paul Island in the Behring Sea, 
and sabsequently Cook's Inlet, both demanding study and consideration as tidal stations. 

F1'0lil St. Paul I reported t.o you upon the aids necessary "to navigation in approa.ching that 
anchorage. -

On the 31st of August we starred for Unalaska, passing out of the north channel of St. Paul 
threugh a narrow strait, between Kadiak and Spruce Islands; then through tbe northern strait 
between Kadia.k and Afognak I~lands; then through the Petries or Ohelekoft' Strait, between Ka
dia.k and the 86tl~ast shores of the peninsula of Alaska. It was impossible "to determine the rela
tiv~ positions @f ~ beadlands along the northwest shore of Kadiak, as the weather had shut down 
thick, squally, and 1amy before getting through the northern strait, a.nd by evening, when we were 
oft' thew~ point rJf Ute isl~d, the bad weather had increased, with heavy rain, fog, and squalls 
from ta.~ At night~ played about the stem. davits. 
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Ou this trip tlw seermd of the patent logs was lost, and the third could not be ma.de to record 
reliably. · 

At noon on the 4th of September the vessel suddenly and unexpectedly made the southeastern 
part of Sannakh lteef, only a couple of ·hundred yards ahead, in a den;;e fog, with light winds and 
heavy swell from the southward. For a minute or two she was in the most imminent danger. 

On the morning of September 15, with variable weather, hottom was found in fifty fathoms, 
and obserYations for longitude ohtainfld by Mr. Mm;man. At noon the weather was very thick•and 
drizzly, with a heavy swell from the southward, and bottom found with sixty-five fathoms of line, 
upon which was a bait()d hook. The lead was allowed t.o remain upon the bottom a few minutes, 
and when brought up had a fiue cod upon it. All the a,·ailable line,<; were soon in requisition; tbe fish 
bit so rapidI~- and eager!~- that i'requentl~-two and in some cases three were brougl1t up on one line. 

We drifted all the aften~oon along this liank to the northward and westward, with the same 
depth of water, tlle fish biting well, though all were in capital condition and full of food. Their 
maws were full of a variet.y of fish, among others the halilmt, squid, sea lice, &c. The smallest fish 
weighed about twelve to fourteen pound;;, tbe heaviest being twenty-seven pounds. We obtained 
no further observations that day, nor the next, on account of the same thick, disagref'.able weather; 
but from l\fr. l\fosman's obsen'atious I place that part of the bank where we caught the cod in lati
tude 530 30', longitude 1640 )'{()', I.ring sixty-five miles east-southeast true from the middle of the 
Akutan PaI;s, and forty miles south-southeast from the Unimalski Pass. The longitude is better 
than the latitude. Tlte weather was altogether too unfavorable to make an extended examiuat.ion of 
the locality. At fom· in the afternoon of &ptember 6 we anchored in the entrance of Ulakhta 
Harbor, in the bay of 'Cnalaska, aud a couple of miles outside the village and harbor of Illoolook 
For a full description of this locality I refer you to my letter number 22, dated September 12, when 
reporting upon the oost position fOl' a light-house in this bay. 

l\fr. Mosman established the astronomical station on the extremity of the boulder tongue form
ing the harbor of Ulakhta, and during the seven days of our stay olltained eleven transits of stars 
for time upon two nights, sixty upon the sun with the vertical circle for latit.ude, and six for 
azimuth in connection with the observations for absolute magnetic declination. As at all former 
stations, Mr. Forney assisted Mr. 1\:losman as Tecorder, and as magnetic observer after the instru
ment was pla(•.t•d in position. 

I commenced the work for a local triangulation, to embrace Ulakhta and J1loolook Harbor and 
approa.ches, but aftt.~r settiug up nearly aH the signals and measuring a base of 540 merors on the 

• :first <lay, was taken violently ill and confined to my berth three days. When the weather per
mitfod the remaining f'!ignals were set up, and observations made hy Sub-Assistant F.,arqubar, and 
by Mr. Hamel, with 1\fr. Forney as recorder. During my illness 1\fr. Forney set up the box tide
gauge at thfl usual landing place in front of the village of llloolook. When able to visit the ·village 
I ascertainetl that this situation was not available in winter, on account of th~ swell coming in di
rectly from Behring Sea, not very violently, but too great for the tide-box to withstand, or to ob
ta.in satisfootor.Y results with an untrained observer. A study of the few tides observed here, 
averaging not over four feet, and therein differing so greatly from the large tides at Sitka and Ka
diak, satisfied me of the importance of this station, where the Pacific Ocean and Behring Sea inter
<>-0mmunicate. For a permanent station I selected a position at the northwest end of the point 
formed by the stream behind the town and the bay in front, and made a contract with the factor 
of the Huss.ian-Americau Company to com;truct a Jlier, as per accompanying written agreement, 
together with a wharf to c,onnect it with the shore, and also to aslilist the ohserver in removing the 
gauge from its present 1msition and setting it up at the proposed site. I paid hlm half the contract 
money in advance. Mr. Mosman established a bench mark npon the church, and determined the 
difference of level betwe.en it and the top of the gauge. TQ;is difference of level should receive fre
quent attention, because the earthquakes have in some cases depressed particular loca.lities. I was 
shown one pa.rt of the point, near that select.eel for the future station, where the ground had sunk 
about one foot. At the time of our visit no one was com1letent to u~derta.ke this duty. 

The tidal observer :for this station js an Aleute, named Paul Panshin1 S:lll'geon of tlJe Rnssian
American Company at this place; besides his regular tidal duties, which are similar ~ ~oliie de
scribed for the Sitka. observer, he will make a regule.r series of meteorologieaJ o'b.wrvation.&,.eabm-
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cing the barometer, wet and dry bulb thermometers, temperature of the water, sk;Y coyered, force 
arnl dirr,ction of the wind, &c. I left with him one Coast SnrYer mean-time chronometer, aneroid 
barometer, three thermometers, hooks, paper, &c., lantern, hatclH·t, nails, and some pieces of scant· 
ling, because no wood is found on the isla1lfl. Lest the tide~l)()X be carried awa;y by storms or ice, 
I left with him a :fifteen-foot open gauge, diYidcd to feet and tenth;,;. His instrnetiom;, of which I 
furnish you a eopy, were tram1lated iuto Russian. The dates of obserrntion will he those of the 
United States. In addition to these duties he is to collect at his own expem1e and prese1Te for the 
Coast Suryey specimens of the skeletons and skins of land and water animals. Por all these i;;er
"\ices I engaged to pay him ten dollars per month in gold, and t.ook his voucher for titre<' and a 
half months' advance pay. The priest of the Unalaska district has promised to advise him if 
any difficulty should arise. 

From Innocent Shayesnikoft", priest of tlte Unalaska district, residing at Il1oolook, I obtai1rnd 
a copy of his original meteorological obse1-vations from October, 18GG, to :::\Ia;1·, 186i, and shoulcl 
have receiyed much more but that our time was limited, .and he was not aware at :first of my wh1h 
to gather all s{1ch information. He is a man of sagacity in observing natural phenomena, and would 
be a valuable person in such a region for collecting information. He gaye me a 8ketch of a parase
lene which he observed February 19, 186i, from 8!1: a. m. to 2 p. m. I append sketch of the same, 
merely as a specimen. From this bay I directed l\Iessrs. Blake ancl Kellogg to make the ascent of 
the volcano of Mak(ishin, and furnished them with barometers to determine tlie elevation. Two 
officers and two men from the ship formed part of the expedition, and several Ale11tfa11s accompa
nied them to })ack their provisions and tent. The summit of the volcano was readied in three days, 
and the pa1·ty hatl a short glimpse of the great crater, whence are constantly emitted va,st volumes 
of sulphurous vapor, steam, &c. The mountain is covered with eternal snow, and from its side 
towards Captain's Harhor, (Lhe westem half of Unalaska Bay,) a small glacier works down the 
valley to a point about. 2, 100 feet above the ocean; the snow Jm~e1 is ahont 3, 100 feet a hove the ocean, 
and the line of vegetation ceases at 2,450 feet. The elevation of the peak wa8 made J,691 feet by 
one of the barometers-two having readied the limit of their range a thousand feet lower. At day
light of the morning of their ascent, Mr. Mosman fortunately obtained some mea;;nres of the zenith 
distance of the peak with the vertical circle; but they remained uncornputed until the distance from 
his station is known. I a11peud the observatio!lS made upon the trip. 

At this harbor the proposed trip to the isla.nd of St. Paul, about two hundred an<l forty miles 
to the northward in the Behring Sea, was abandoned hy Oa.ptain Howard, and also that to Cook's 
Inlet, on account of the lateness of the season, the short supply of coal, and the autfoipated bad 
weather. Therefore our destination was Sitka dire<Jt, that the vessel might take part in the cere
monies att~mding the transfer of the territory, and the raising of the American 1hig by the commis
sioner. We started from Ulakhta on the 13th of September, with a fine day and a beautiful view 
of the volcano of 1\fakushin, from the crater of which were rolling volumes of cloud-like-.v3P9r .. The 
Yessel passed through the narrow stnLit between Unalaska and U nalga Islands; the heavy swell 
of the .Behring Sea was lost, and the Pacific entered without perceptible motion. From the Pacific 
approach to this entrance, the view was magnificent; far to the s0t1thwestward stretched the moun
tains of Unalaska.; both passages and boundaries were sliarp and distinct. The volcanic peak of 
Aklltan, 3,532 feet high, was alone enveloped in cloud, while far to the north an<l northwc8t were 
visible the snow-clad volcanic peaks of Devastation, 5,5:35 feet elevation; Shishaldin, 8,953 feet, 
and between these were smaller peaks and a snow-covered range; beyond Sl1isbaldin another 
curiously-shaped snow-clad peak was yisible. Grewingk calls it tile volcano Khaginak. The first 
two mountains were distant from sixty-five to ninety-five miles. Ca1)tain Archimandrit<:iff, who had 
served thii·ty years in the employment of the Russian-American Company, informed me that he had 
never seen the sea so calm, nor such au extensive line of islaucl shores visible at any one time. 

A view of the straits was taken by Mr. Hamel, and to insure accuracy of detail I measured all 
the horizontal and vertical imgles. When in latitude 53° 38', longitude 1650 24', we sounded in 
one hundred and four fathoms over a bottQin of bla.ck sand, the middle of Akoutan Straits bearing 
north 430 west, distant thirty-three miles. 

The vessel after some heavy wea.ther from east, round by-the south to west, reached Sitka 
Sound. on the ~vening ()f the 20th of September, passing through the western channel, in very thick 
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weather, late at night i being guirled in part by the light upon the governor's house, which was 
lighted in answer to our signal gun. 

On the 21st the obserrntory was again set np a.t Sitka, and during our stay, until October 
13, when we started for Chilkaht River, Mr. Mosman obtained seventy transits of stars for time 
upon nine nights; one hundred and sixty-eight observations with the Yertical circle on the sun for 
Ja.titnde and time; and two hundred and seventy-six observations with the vel'tic·a1 circle upon 
eighteen stars for latitude. Observations for azimutl1, to determine the magnetic declination, 
were also made. In this work he was assisfod by Mr. Forney, as recorder. For local triangulation, 
Mr. Farquhar set up two or three sig·nals towards the west channel, and occupied two stations. 
I measured the base twice. 

September 23 was arranged for the geologist and botanist of my party to make a boat excur
sion to the south end of Partovshiskof Island in search of some magnetic iron ore, the localit.r 
reported to have affected the compass so much as to reverse the direction of the ne~dle; but the 
programme was changed by the steamer carrying the whole party and agreeing to return next 
night. At night the vessel anchored in Kotleana Bay; the next day she went int.o Little Noqua
shinski Ba.y, and getting aground, Messrs. Mosman aml }'orney sounded through the channel to 
the northwest entrance, while the vessel returned and passed ]nto Olga Strait, anchoring there with 
rainy, tl1ick weather. But even witl1 this disagreeable weather, Mr. Blake went to the reported 
locality of iron ore and returned unsuccessfol. 

On the 25th we had the first clear day for a week, and the vessel anchored in Little Noqua
shinski Bay in sixteen fathoms over soft muddy bottom, abreast of a low, flat space on the south 
side of the bay, one mile from the northwestern entrance. This low ground was bol'dercd on both 
sides by small streams1 and was cm·ered with a heavy carpet of water-soaked spliagnum, forming 
almost a bog. The trees which bad been growing on this space many years before hacl evidently 
been torn away by their roots, and the holes are now fi1lccl with water. The exte.nt of this com
paratively cleared ground is about twenty-five acres, and its greatest elevation above water about 
twenty feet; in front the shore is low and flat; behind it is a narrow valley with great mountains 
at the head. I have described this small valley because it has been proposed to the military gov
ernor of Alaska as a suitable location for a military post. Around this part of Noquasbinski Bay, 
on either side and abreast the entrance, the borders are comparatively low and densely wooded. 

From this place I was very anxious to return at once to Sitka for transit observations, to obtain 
the traveling rates of the chronometers for the last month, but, not having power to do so, Messrs. 
Mosman and Forney, after making twenty-four observations upon the sun with the vertical circle 
for time, made an examination of the N ewski passage leading to Salisbury S ound and Peril Strait. 
I went up the arm of the bay making in from the north, and found the depth of water across the 
inlet sixteen fathoms, with soft black mud bottom. Mr. Blake again made search for the iron 
ore, and incidentally made some soundings in the bay at the south end of Soukoi Strait, of which 
he furnished a sketch. · 

After heavy rains during the afternoon and night of the 25th, the weather cleared a little on the 
26th, and the ve&'lel went to St. John's Bay, about eight miles distant to the northward. Mr. Blake 
made an examination of the small stream coming in here, and reported to rue that his experiments 
upon specimens found there indicated the existence of good coal. An expedition was agreed 11pon 
:for the next day, when the vesS('l went towards the entrance of Salisbury Sound, and lll)(lII mturning 
left Messrs. Blake and Harford with an armed boat's crew in Newski Strait to return to tl1e bay, make 
further examination and report to me at Sitka, where we arrived a. rn., September 29. Messrs. Blake 
and Harford made one day's examination in a very heavy rain and storm of wind, and reportt1d to 
me on the afternoon of the 29th with specimens of coal. I refer you w his report on this subject. 

The 30th of September was the first fine day we bad seen, and I was anxious to make a per
sonal examination of the position of the Zenobia Rock, at the entrance to the west channel to the 
harbor of Sitka, but could not pro(}Ure a boat for this duty. Transit observations for time were 
obtained by ~Ir. Mosman. 

On the Sth of October the vessel carried General Da.na to the Red.oubtski in Oserski Bay, 
at the outlet of Gloubokoo Lake; the weather was too thick a.ud ,~iny for astronomical -0bserva
tions, but on the trip I made observations upoi1 tbesnmnrlt:-Of :Mt. Edgecumbe1 to det;ermine the 
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diameter of the rim of the crater. The next day the vessel started for Sitka., and I left Messrs. 
Hamel and Blake, with one sailor granted from the YeRRel, to make a sketch of this entrance and 
to examine the geology of the bold gorge in which the lake JieR and at whose head is an immense 
glacier. On the 12th I obtained from the governor a pilot to accompany a boat from the vessel to 
bring back this party, who reported to me next day. 

On the eYening of October 9 we obtained our first letters from the Atlantic since June 21. 
On the 13th the vessel started for the month of the Chilkaht l{iver, in latitude 5()0 14', at the 

head of Chatham Strait8. That night we anchored at the south entrance to Olga Strait, but the 
weather was cloudy and we got no observations. The next night we anchored under Point Ska
litch, at the eastern entrance t-0 Peril Straits; again the weather waR cloudy aml no chance for 
observing. On the 15th we anchored in Barlowe Cow, at the head of Admiralty 1R1aud, in very 
heavy squally weather. As we were rounding the northwest point of the cove we saw an immense 
glacier through the thick weather, and got a bearing upon it north 15° east by compass. The 
geology of the cove was partially examined in very squally weather. Ou the rnth we anchored at 
the mouth of tl1e Chi1kaht '>vith very squally and rainy weather, aml no chance for observing. 
Soundings made in Chatham Strait, about latitude 58° 32', with one hu:ndred and fifty fathoms 
of line, gave no bottom. On the 17th Mr. Blake made a short visit to the glacier on the west side 
of the strait, in latitude 590 07' approximate, and during· the day and e\•ening _Mr. .Mo8man made 
one hundred and twenty-six observations upon five stars aml the sun with the vertical circle for 
time and latitude. The station is upon a small island without trees, about two miles from the 
month of the Tiver, and named Stony Island. His results place it seven miles thrtlier north, and 
three minutes of arc east of Tebenkoffs position, and se,·eu miles north and eleven minutes east of 
Liudenberg's. We reached Sitka ou the 19th, and l\fr. Mosman got good transitobservatious, after 
which the weatlier was very ba<l for many days. 

Fonr stations were occupied by Mr. Farquhar in extending the local triangnlation of Sitk~i, har
bor. Mr. Mosman made his la8t observation8 at Sitka on the 26th, obtaining on this last Yisit 
twenty-five transits of stars on five nights. 

From the tidal obE'lervations I computed the mean rise and faU of tides at Sitka for two months; 
and Mr. Forney the times of the n1-0on's transits. 

Mr. ~fosman was engaged in reducing field-work for the diffe,rence of lohgitude between Sitka 
and Kadiak, Unalaska, and Chilkaht. 

On the 27th of October the Yessel started for Victoria by the inland route, and was at anchor 
in Little Naquoshinski Inlet when the heavy southeast gale of the 28th swept <>Yer Sitka, tlriYing 
three or four vessels ashore, and nearly foundering the United Sta.tes stea.mer Ossipee at sea. Cap
tain Dall, of the steamship John L. Stephens, has informed me that during the gale he steamed 
through the throat connecting the two harbors, to the eastern one, and anchored there in nine and 
a half fathoms, t1·ailing well to the northern shore abreast the hospital, and lwld on by a single 
anchor of two thousand pounds throughout the blow. His vessel stands very high above water, 
having been built for the trade between Panama and San Francisco; therefore the gale l1ad a 
large amount of" surface to act upon; When her anchor was got, after great labor, it brought up a 
large quantity of very te.nacious mud. He pronounces the bottom capital ltolding ground; whe1·eas 
the Russian navigators of the company have held that it is not good, being gravel, with a coating 
of mud, and that a vessel lies uneasily; but the Stephens discharged the remainder of her army 
freight from "this anchorage. The Russians acknowledged that the gale was the lteitviest that had 
visit.ed Sitka for many years. As the eastern anchora.ge is larger than the western, and free of 
snn.k.en :rooks, the ¢option of it as the better anchorage for large vessels may be confidently recom
mended. On the 29th of October the vessel again anchored at Skalitch, the southeast point of the 
entrance to Peril Straitfrom Chatham Strait; weather thick and no observation. On the 30tll 
anchored at Kaik Harbt>r; weather unfavorable, rain and clomls. October 31 ancl10red in Wrangel 
passage; weather cloudy aud thick. On the 1st of November anchored off the north end of ""'ran
ge! Island near the mouth of the Stakeen River, and remained here two nights, but got no obser
vations on account of rainy weather. November 3 we anchored ina small basin at the north 
en~ t<> l'angas Narrows, but the night was thick and cloudy, with rain. November 4 we were 
at Fort Simpson, with rain and thick weather. November 5, we anchored near Lawson Ba~· lluring 
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a very heavy squall from the Rontheast, accompanied by the lowest barometer reading of the sea
son-:!8.94 inches. Xovember 6 "'e anchored in Horne Ba,\- with the John L. Stepl1ens, and thick 
rainy weather. Non•mLer i, at BPlhella, with rain, thence through Queen Charlotte Sound, John
;;ton Strait, Gulf ofG-eorgia, Active Pass, Swanson Channel, and Canal de Haro to Victoria, where 
we anchorecl on the 1 lth, when )'Ir. 1fosni.an set up his observatory and tran>;it, and during the 
afternoon got twenty-four observations on the sun for time with the vertical circle, and transits of 
two .'!tars during the ewming·, which closed in cloudy and rainy. On the 12th a good series of tran
sits was observed, and the observatory and instruments were taken down. 

I have received Assistant J. S. Lawson's report of the work on the triangulation connecting the 
work of Washington Sound and Admiralty Inlet with the present astronomical station at Victoria, 
and thus llringing forward the latitude and longitude of my old astronomical station at Point Hudson 
"the best _geographically determined position on the northwest coast," north of B_an Francisco. 

In tbe plan I pro1)0sed for this work I urged upon Mr. Lawson the necessity and expediency 
of adopting the light-houses as triangulation stations, and occup;\·ing eccentric points. ln liis table 
of L .M Z's, embracing se\·enteen stations, nine or ten of them bad been previously occupied by 
me between 1853 and 1857, but some of them have been necessarily reoccupied. His computation 
placeA my astronomical station, on Laurel Point, at Victoria, in latitude 480 25' 3011 .6i and longitude 
1230 22' 05'' .92, or 8lt 13m 28•.39. 

·The vessel aITived in San Francisco on the night of the 18th of November, and several nights 
were lost ou account of rain; hut J\Ir. J\fosman finally obtained gooil sets of observations, thus 
giving us the means of determining the difference of longitude between San Francisco and all the 
"\Vashington Territory stations, Victoria, Belbella, Fort Simpson, Cape Kygane, Sitka, Kadiak, 
Unalaska, and the Citilkaht, by means of eleven and twelve chronometers. 

The following results of J\fr. )fosman's field computations are given as appro:ximate, but suf· 
ficiently close for most praetieal purposes. 

Assuming station at San Francisco to he in longitude Sh 9ID 338 .3, we have the following, 
together with the observed latitudes and variations: · 

Coast Survey stations. = Latitude Longitude. 1

1

:

1

· Magnetic Vll.riatione. I 
~~-------~-~:~-~--~!~~-----~----~ . I 0 , , , lit. ra. 11. 

1 
San Francisco ......................... 

1
..................... 8 Cl9 33.3 

I Victoria ........................... : 48 25 31 8 13 20.3 

I Belbella, Fitzbngh Sound·---······! 52 07 8 32 ~1.3 

':~:as'.~-~~~~·-~~~~~~~~~-~~~-~~::::/ ~ ~~ :~ : ~~ ::~ --··-···-;,;~-~,:~·~:··-I 
j N™-Il1oshh18ki Bay, near Sitka ....... j 57 14 30 9 01 43.8 ................................ 1 

I 
St. Paul, Kadlak Island ..••.•...••. · 57 47 JO ll9 15. 7 I 2£0 04'. IE. I 
UlakhtaPoint, Unalaskahland .... i 5.153 58 110551.5 190 47' 4 E 

Mouth of Chilkaht River ........... ! 59 11 45 9 01 36.6 •••••••••..••.. : .... · .•.• 

l~~-~-~-~~~~~!~~-~--~~~-~-~~--~-1 

Mr. Mosman is under instructions to reduce all his worK: this winter, unless you otherwise 
direct. 

The report of W. G. "\V. Harford, conchologist of my party, is annexed, and I cannot refrain 
from commending him as an earnest, conscientious worker, ever ready aud willing to.execute any 
duty assigned to him. 

Dr. Kellogg, botanist, has made a preliminary and popular report of the woods, &c., of the 
regions visitecl, and will send his :final report by the next steamer. He has been indefatigable in 
tlie. execution of his duties, which be has pursued with enthusiasm. 

Theo. A. Blake, geologist and mining engineer, is preparing his report, and "'IJ"ill forward it by 
next steamer. He was always ready and anxious to undertake any boat expedition whenever the 
interests of the sur\'ey could be advanced in his department. His opportunities for work as a 
geologist were particularly bad, on account of t11e almost impassable nature of the country, its cov
ex·ing of sphagnum, and the short time we could spare at any station. 

For Mr. Mosman, I can speak in the highest terms of his efficiency and proficiency in the dif
ferent branches of the work of such an expedition. The discussion of bis observations will show 
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his ability as an obsen·er, and cannot but indicate his aptness and ingenuity in O\'ercoming details of 
execution under adversQ circumstances. His watdifulness in such an unfavorable climate fi-e
quently saved many days by quickly seizing opportunities that an ordinary obser,·er would let slip. 
Withont his assistance the geographical results of the expedition would ha\e ueeu meager, or ta,xed 
my strength to the uttermost; and I cannot do less than earnestly recommend him for promotion 
at the close of the expedition. 

Mr. Forney has diligently performed all the duties assignell him, and has exhibited a constant 
desire to thoroughly understand the different operations of the snn·ey. 

Mr. Hamel, who had been in the party of Assistant A. F. Hodgers, wa8 of great sen·ice to me 
in his acquaintance with the Hussian language, both in translating and int("rpreting. All the 
views made on the trip were executed by him; the computation of the local triangulations and the 
plotting of most of the work. All that he undertakes is done faithfully and cheerfully. 

Mr. Fa.rquhar was engaged in reducing Tebenkoff's charts, and in reducing manuscript maps 
obtained from the governor and navigators of the Russian-American Compan;v. He kept the reg. 
ular meteorological record of the expedition. 

My assistimts generally have always endeavored to lighten my labors and given a hearty sup· 
port to all my undertakings, and I thank them sincerely for the sympathy they ever displayed. 

THE COAST OF .ALASKA-GENERAL DESCRIPTIO-:<I. 

The Pacific coast of Alaska commences at the southward, in latitude 54° 40', forming the north 
shores of Dixon Sound, and sweeps in a long, regular curve to the northward and westward for 
five hundred and fifty miles, to the vicinity of' the entranr,e of Prince W'illiam Sound, and thence 
seven hundred and twenty-five miles southward and westward ~o the extremity of Alaska Penin
sula, where the line of islands generally known as the Aleufom strefohes towards the coast of 
Kamtschatka in a long curve, with the convexity to the south. 

The highest point of the great bend of the main coas~ line north of Sitka is in latitude 60~0 
and longitude 145~0 at Controller's Bay; and the western and southern point of Alaska Peuinsula 
is in latitude m;o and longitude 163°, where it is separated by the dangerous strait of Isanotsky 
from the extensive but nearly snow-clad island of Unimak, marked with great volcanic peaks cov
ered with eternal snow. 

From Isanotsky Strait the Aleutians sweep in a very regular curve t-0 the sontl1wa1'd and west
ward for seven hundred and fifty miles, reaching the latitude of 51!0 in longitude 1soo, and thence 
northward and westward three hundred and twenty-five miles towards Behring's Island, in 550 of 
latitmle and 1950 of longit~de; but Altl1, the western of the Aleutians, and Copper faland, just 
east of Behring Island, a,re separated by a strait two hundred miles "\\'ide, through the middle of 
which the boundary line of the treaty passes. 

The Aleutian Islands a:re tlie summits of the mountain range which sweeps along foe American 
coast from the southward, thence round the head of Prince William Soull(l and Cook's Inlet, and 
down the Alaska Peninsula. The peninsula and island8 are marked by many volcanoes in activity, 
aml reaehing·elevations as great as 12,000 f{>,et on the west shores of Cook's Inlet, 8,953 feet on 
Unimak, 51691 on Unalaska, 4,852 on Atkha, 6,975 on Tanaga, 3,700 on Kyska, and 310&1 on Altu. 

N()J't,h of the peninsula of Alaska the coast has a general direction northward to latitude 660 
in the Arctic Sea, indented by four large bays or sounds, respectively named Bristol, Kouskovin, 
Norton, and Kotzebue; and receiving among others the great river Kwichpak, having its sources 
about the one hundred and thirtieth degree of west longitude in British America. 

The extensive sheet of water north of the Aleutians to Behring's Strait in latitude 65g0 , and 
between the American and Asiatic continents, is known as the Behring Sea, and, so far as sounded, 
consim of a very est.e.nsive snbm.arine plateau of remarkable evenness of surface at a very small 
depth. It is· ~ked by several large islands, upon two of which, St. Paul ~nd St. George, are 
located Russiml iltetories. .. 

Off the southeastern shore of the Alask:fi, Peninsula lies the large island of Kadiak, which has 
numerous a<ijacent islands separated by ~w and navigable straits. North of Kadiak, and 
forming pa.rt of the eastern shore of the ~ka Peninsula, is Cook's Inlet, one hundred and fifty
nine miles Ieng and from 'fifty to twenty mil~s in width, penetrl\ting the territory to latitude 61°, 
longitude lOOo, and receiving a large river near itB head. 
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The great extent of water lying in the curve of the coast between Dixon Sound ood the south 
part of Kadiak has been named, by the Superintendent of the Ooast Survey, the Gulf of Alaska. 

From Dixon Sound, in 540 40', to the Chilkaht, in 590 14', the main land is guarded by a vast 
archipelago of ver.r large islands, most of them having high mountains throughout, and all 
cm·ered with a demm growth of large spruce anrl cedar. The dimensions of this assemblage of 
islands averages almnt seventy-five miles east aucl west, and two hundred and sixt~·-five uortl1-
uorthwest and south-southeast, divided by numerous navigable passages, one of which, nam~d by 
Vancouver Chatham Strait, stretches in a straight line one hundred and ninety-fiye miles n-early 
north-northwest from Cape Ommaney, in latitude 560 10', to the month of the Chilkaht, in latitmfo 
590 14', with an average width of seven or eight miles, and great depth of water. Tbis great strait 
has numerous anchorages and small ba~Ts, and several large passages connecting it with the other 
straits to the eastward, and two important ones with the sea to north of Sitka. Of the latter, one 
passes through Peril Strait aml Salisbury Sonml to the Gulf of Alaska, about twenty miles north 
of Sitka Sound, with a navigable branch to Sitka, and the second through Cross Sound, or Icy 
Strait, to Alaska Gulf; about seventy-five miles north of Sitka Sound. The north shore of Cross 
Sound is the southern part of the peninsula of the main land lying between Chatham Strait and 
the Gulf of Alaska, and the termination of the great range of coast mountains that embraces 
~founts St. Elias, Fain..-eatlmr, anil Crillon. 

To the above extensive archipelago, embracing a !'ihore line of nearly eight thousand statute 
miles, I would suggm;t the name of "Alexander Archip1dago," in honor of the Emperor of Russia. 

:From Icy Strait the coast is very slightly indented by bays up to the extreme northern part of 
the Gulf of Alaska, in longitude 1420. Here the extensive area of water, islands, and peninsulas, 
kuow11 as 1~rince 1VIlliam Sound, stretches inland to the base of t,he great mountains for sixty 
miles, with a width of nearly the same distance. 

One hundred miles westward of that sound is Cook's Inlet, and the peninsula lying between 
them is denominated the Kenai Peninsula. 

GENERAL APPEARANCE OF THE COAST. 

The sea-coast of the Alexander Archipe.!ago is formed of very irregular outline on account of 
the numerous bays, straits, and islandR. The south coast, facing upon Dixon Sound, arnl extendinp; 
eighty miles from the mouth of Portland Canal to Cape Kygane, exhibits headland, shore, and 
mountains covered with Sitka spruce and yellow cedar to their summits. The mountains attain an 
elevation of two or three thousand feet, with no valleys for cultivation between them. The same 
description applies to the coast from Kygane to foy Strait. 

It is remarkable that outside the seacoast line of this archipelago but two islauds am laid 
clown, both being small, and ten to fiftsen miles oft' the iisland of Prince of Wales. Tlte same 
abi;ence of coast islands westward of Icy Strait is remarked as far as the eastern mouth of Copper 
Rh·er, in longitmle 1,!JP, being a distance of five hundretl miles of coast from Kygane. 

':Vestward of Icy Strait the coast mountain range attains au elevation of about eight or nhrn 
thousand feet, covered in most imrt with i1erpetual snow ; with some magnificent snow peake; 
reaching tJie great height of nearly fifteen thousand feet, and frequently seen at a distance of over 
one hundred and fifty miles at sea. 

The immediate sea-coast west of Ltuya Bay, thirty-two miles northwestward from Icy Strait to 
Prince William Sound, is colnparatively low, wooded ground, but close backed by icy-fooe,d steeps 
that come down from the high mountain range, and, as at the head of Behring's Bay and Icy Bay, 
frequently reaching th~ coast line. 

A great part of the immediate shores of Pri:qce William Sound is low, as are most of the pro· 
jecting arms and 89IDe of the islands on the western side. The extreme northwestern arm ,of this 
sound stretches through what is laid down on the map as low ground, w within ten miles of the 
head of Turn-again Arm of Cook's Inlet. 

The western shores of Kenai Peninsula are low and well wQOded, but rise to bold mountains a 
few miles back. Although the elevation of this spur or peninsula is less than that of the Mount 
St. Elias range, yet it is sufficiently great to devefop numerous glaciers, wbieh work down to the 
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waters of the sound and to the heads of the bay8 011 the l'loutheast coast. A Yery large one exi,.;ts 

on the lake at the head of tl1erfrer, debouclting into Gook's Inlet about latitude GOO 20'. 
The peninsula of Alaska appears to be formed b~- a continuation of the Jlount St. Elias ran1te, 

broken or detlected at Prince \Villiarn Sound, and embraces some Yer:; hiA'h aml Yolcanic J>eaki-. 
The southeast. shores of the peninsula are gent>rnlly bold and ro('ky. aud a8 far westwartl as 
abreast of the island of Kadiak there is timber on tlu~ ]my 111argi11 of tile coast, hut gradually be
coming scarcer to the west of Kadiak, when it ceai'.ie" altogetlier. \Vith the narrnwi11g of the pen
immla man,y bays indent its shores on both sides, and 11m1ierou,,; lake::;, 0onucckd h,v small ::;treams, 
exist amoug the mountains. '.rhe northwest coast is Iow aud sandy, and baekPd by a 11a1Tow, low 
belt of land coYered witl1 herbage. For Urn last sixty miles to tlw westward the pe11iuf;uJa is e01n
paratively low, and nearly dh-ide<l into islands hy deep bayR iudeuting its shon~s. 

The chain of mountainous iKlands thence westward to the coast of Kamt!lchatka comm1~nces 
with the high aud exten,,iYe one called Uniruak, having near its eastern extremity tlw great Yol
canic peak of Shishal<.lin, said to have an elevation of nearly nine thonsaml foet. Further WPHt
ward the islands dimiuish in extnnt and frequenc;\-, ;vet amoug them an• m:rny high voleanic peaks. 
Tl1e climate also ehangeK, judging from the appt~arnnce of the suow upou tlw high rnugt' of U uiruak 
in Septeml>er, when t11ere was 110 snow on the mountains of linalaska~ except ou the peak of 
l\Iakushin, with its five thous<wd sc,·en hundred feet. of ele,-ation aml small g:btcier. Thi:s motlifi. 
cation of climate should naturally be expected when the wanner \1-aters and winds of the l'ncific 
can pass fully through the numerous straits. \Vest of Uual:tska we should expect a. colder climate 
from the influence of the Behring Sea current flowing south, unles::; more than eouuterbalancet1 h;\
the warmer soutll winds from tile Pacific. 

Abreast of the southern coast of the peninsula of AlaskaJ for oue ltuu<lred miles from its 
extremity, lie numerous large and high islands, extending as far off sl1ore as sixty miles, aud 
reaching the latitude of 540 39' in longitude 11'.19°. Some of the Hussian naxigators iuform me 
that the positions of these islands are poorly determined, as their business rarely called them 
among them. 

Broad off the southeast coast of the peninHula, towards Cook's lnll't, aial ::;ep:trat1~t1 from t.11e 
penimmla h;\' the Petries or Ol1dekoff Strait, twenty-five to thi1·ty-fiye miles wide, lil•s ihe large and 
important i81and of Kadiak, with Spruce, Afognak, and other islands to the northeastward, and 
the Trinity Islands off its south west extremity. 

The elevation of the mountaius of Ka<liak riscR probabJ:v on'r three tlwm:mml feet, as some 
were trigonometrieally measured that were twenty-four hundred feet high quite near tl1e coast of 
Chiniak Bay. 

This island and its accessories uia.y be really considered a prolongatiou of the 1wuiusu1a of 
Kenai parallel with the peninsula of Alaska, and tile Chdekofi:' Strait, a, continuati.ou of Uook's 
Inlet. The north end of Afognak foland is ou1y forty miles from the soutb cud of Kerwi Penin
sula, with a, cluster of high ban·en islands lying between them. 

That extensive banks exist well out to sea, off the south and southeast coast of Alaska 
Kadiak, and some of the Aleutians, there can remain little doubt, from the few observations of the 
o1d navigators and the determinations made upon this expedition. The limit of tlmt off the north
east end of Kadiak, discovered by Portlock, in 178G, has been extended; aud au important fishing 
bank, situated off the Akutan and Unimak Straits, heretofore unknown, has been sounded upon, 
and its position approximately determined, iu very thick weather. Souudiug;,; obtaim~d thirty 
miles off the Shumagin Islands indic>.ate a bank in that vicinity. Other banks, frequented by the 
codfishing vessels from San Francisco and Victoria, exist in the wcsteru part of tlte Gulf of Ala>!ka 
and towanl the Slmmagin Islands, lmt their exact position is kept ft secret hy the p:u-ties intfi·· 
ested, and we visited this region too late in a bad season to fall in with any of the fishing vessels. 
Part of the :fishers visit the sea of Ochotsk, abounding in cod. 

Of the waters adjoining the coast very little is known with accuracy. The currents have bePn 
only incidentally determined; the surface and deep-sea fompe1·atm-es have not, been iuvestignted, 
and the general results are obtained from the practical experience or opinions of nav:igaton;, in a 
region where the opportunities for determining a vessel's position are very limited indeed on J:wcouut 
of the large percentage of thick weather. 

26 
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From the mffigators of the Russian-American Company I have obtained much valuable infor
mation, aml I desire to espedall.r mention Captains Paul Lemasheffsky .and Illarion Archirnan
drito:fi' for their log-hooks, extending oYer fifteen years, and for tracings of manuscript maps. 
These logt:> an' forwarded to you with the collections of the expeditions. From Captains N ewbaum 
and Katlin I obtained many interesting facts and descriptions, and some manuscript maps and 
tracings. 

In consn1ting the works of the old navigators I find many important descriptions of headlands, 
bays, &c., Rcatterc1l through their Yoluminous pages, but it. would require more time than 'is at 
present at my clisposal to collate them. Yet it is a matter that should be undertaken at once, and 
ever.r authority scrupulously searched that may possibly afford a single fact, because I am con
vinced that it would take years of labor of a few parties of the Coast Surve.r in such a climate to 
amass tlJis straggling information. Such a compilation would also indicate the points specially 
needing examination. 

Considering the means at their disposal, and the special objects of the Russian-American Com
pany, they Jiaye added very much to our stock of general geographical knowledge, and I am satis
:tied that the archiYes of the company would reveal much more. In matters of minute detail their 
surveys are deficient, but their general l'esults axe good. 

CURRENTS OF THE NORTH PACIFIC. 

'l'hc North P~Lcific presents a peculiarly striking analogy to the North Atlantic in the existence 
of a great warm current, which sweeps along the eastern coast of Asia to the northeastward, crosses 
tlie l'acifie, and washes tlle northwest coast of America, aifects the climate of the whole coast, and 
gives a much liigher temperature along the seaboard than would exist under normal circumstances. 
The map herewith appended, exhibiting the tracks of the San Francisco and Qbina steamers, shows 
the general direction of this ocean stream. 

The .Ja1)auese have long been wdl aware of this great current, which washes the southea.stern 
shores of their empire, and have gh'en to it the name Kuro-Siwo or Black Stream, from its deep 
blue color when compared with the neighboring waters of the Pacific. It has been noticed by 
nearly all the ul<l 1mYigat,ors ancl explorers, and a S,YRtematic series of observations was undertaken 
by the United.Stat('s expedition to Japan under Commodore Perry. 

This singular current, with the water at an aYerage maximum temperature of 860-being that 
of equatorial waters, aml the same as the Gulf Stream of tile Atlantic-affords a solution to the 
fact of the Bonin Islands, in the hLtitude of 27p, haYing an exclusiyely tropical vegetation, the 
cause of which was 1011g a myster,y to naturalists_ It also accounts for the productiveness of the 
southern islands of the .Japan group in sugar and other products, usually confined to intertropical 
regions. 

The results of observations, corroborated by the fact of the high temperature above stated, 
show Yery satisfactoril.Y that the Japan stream has its origin in the great northern equatorial 
current. 

This great northern equatorial current, leaving the coast of Lower California and the Gulf of 
Califomia hetween t11e latitudes of 15° and 25°, sweeps across the whole Paciftc, with its axis two or 
tl1ree degrees south of the Sandwich Islands, and thence continuing on the parallel of 15°, and 
coming gradually northward until it passes the position of the Ladrone Islands, in latitude 17° and 
longitude 2140 west, is gradually deflected to the north and northeast, along the .Asiatic coast, but 
apparently with decreased velocit;y; although Beechey says that, when between the south end of 
Formosa and the island of Botel Tobago Sima, lying sh."t .. y miles eastward, he experienced a current 
which carried tlie vL1ssel north 560 west twenty-six miles in the night, or two and a half miles per 
hour. He does not state the temperature of the water; and several leagues off the Vele Rete Rocks, 
situated oft' the south end of Formosa, the weather being nearly calm, the vessel was drawn into a 
very strong current rip, and continued in it seveml. hours, during which no bottom could be found 
witll one hundred fathoms of line. Experiments with a buoy gave a cWTent to the southeast of 
seven-eightl1s of a mile per hour, but be doubts the accuracy of the results. The wa.t.er was much 
agitated and made cousiderable noise, and had a vessel seen it or heard it· in the night she must 
have taken it for breakers and put about. On Beechey~s voyage from the Sandwich Islands oo the 
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Ladrones he kept outside the northern limit of the great equatorial st.ream, and ex11erienced a 
counter current to the eastward of nearly seven miles per day . 

.A.tone hundred and twenty leagues eastward of Formosa the ;¥Ion soon current of the Caroline 
Islands runs northward and then northeast, to add its waters to those of the grPat Japan stream. 

The combined wa.ters of the O:troline a111l Pqnatorial stream:s m·e tl1rown against the island of 
Formosa, in latitude 220 and longitude 2390 west, almost in the same latitucfo as thP nar1·owest part 
of the Gulf Stream of the .Atlantic, and moo of longitude -..vest; thence tlefleckd to the northward 
and northeastward, and in the parallel of 31° strike the southern extremit~- of Ja11an, and pass 
close along the northeastern coasts of :Ni1)hon. Off the south and east point of ~i11hou, in latitude 
350, longitude 2200 west, the stream begins to spread, and by tlie time it reachel'< latitwle 380 and 
longitude 210°, it has been divided or split info two by the intrusion of the cold polar cmTent. The 
contact of the cold and warm waters gives rise to the constant fogs that exist in this region. One 
branch of the stream, callei:l the Kamtschatka current, moves to the northeast ue.arly parallel with 
the coast of Japan, the Kurile Islands, and the coast of Kamtschatka, its axis JlaRsiug just cast of 
Copper Island, in latitude 550, longitmle lfno, and running directly for Behriug Strait. Tile other 
and greater branch follows the parallel of 350 eastward, being detlectetl a uegret• or two toward the 
south in longitude 180° by the impinging of the cold Behring Sea cmTent, run11i11g soutlnrnrd 
through the Fox Islands; but in longitude 1700 it regains its latitu<le, and finall~- reache;;. the lati
tude of 45° to 50°, in about longitude 1430, where it appears to ngain tfrl'ide. The main body of 
the stream stretches directly towards the coast of .A.meriea, runs down the east coast of Oregon 
and California, a:ud finally sweeps back int.o the great northern equatorial current. Tlw existence 
of this current is well demonstrated by the wrecks of ,TapanPse junlrn upon thi> co:u-;t of \\-asllington 
Territory and Oregon. Many years ago, upon the beach south of Point Adams, at the <>utrauce to the 
Columbia River, there was cast away a Chinese or Japanese junk, with many ha1u1s an<l a cargo of 
beeswax. The ship was totally lost, but the crew saved. In support of this Indian tradition pieces 
of this wax, coated with sand and bleached ne,arly white, are occasionally thrown upon the beach 
after great storms. Formerly a great deal was found, but now it is rarely met "-itl1. lu 18iil we 
saw many pieces of it. In 1833 a Japanese juuk was wrecked near Cape Flatt el',\·, of whicl1 act"ounta 
can be found in Belcher's narrative, and in that of the United States exploring expellitiou. \Vithin 
the last four years a Japanese junk was found in mid-ocean by the bark Aukland, aml the crew 
brought to San Francisco. These wrecks are abundant evidence of the force and tlireetion of this 
great current, in conjunction with the prevailing summer winds. 

Of the northern branch of this great stream, flowing towards Alaska, I will ,;p('ak lwreafter. 
The Kamtschatka current after passing through Behring Strait strerehes towanls ilH• eoast of 

America, as is fully proved by the existence of drift-wood along the American shores and in the 
waters of the current, while none is found on the Asiatic coast or in the waters :u~jaeent. I have 
this season conversed with American whaling captains who left the Arctic as late a;;. Odober 12, 
and their experience of years confirms the above statement. The interesting fact may here be 
stated that there has rarely been such an open season in the Arctic as that just passed. Captain 
Williams went as far westward as 1sso, and had then nothing but open sea before him. Captain 
Thomas went as far north as 720 5i'i1

• From both I have many facts of importan~e in r<'ganl to the 
locality of Herald Island, &c. This current passes t,hrough the Behring Strait with a velocity 
ranging from one and a half to three knots per hour. It is hardly probable that it citn run with 
much greater velocity, as the whalers can gener·ally work against it with a liead wind. The ice 
that sometimes moves southward through the stmit is not fairly attributable to a change in the 
current, but to the fact that the wanner water of the Kamtschatka current strikiug the American 
coast permits the ice to form on the shores northwest of East Cape, and even to oyerlap the ca,pe. 
A heavy northwest wind arising will break up this point of ice and force it southward against the 
current. 

The great body of wat-er carried into the Arctic Ocean, through the Behring Strait, <loubtless 
assists in forming the current which runs out of Davis Strait into the North Atlantic, forming the 
oold polar current that hugs the eastern shore of America as far south as the peninsnla of Florida, 
a.nd even underrnns that current. . 

Among the tangible proofs of the origin and existence of the Kamtschatka current are the fol
lowing: In Septembe~, 1862, a Ja.paue.se vessel was wrecked on the island of Alt.11. She had be,en 
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drh-en off tlw coast of .Japan two or three months before with a crew of twelve men, of which she 
had lost nine hefon g·oing a~hore, and had thus l..et•u drifted eighteen hundred miles in this current. 
"Among the floating bodies which the sea drives upon the shores of Copper Island, the true right 
c:irn11l10r wood, aud :mother sort of wood very wliitt>, soft, aml ::;wec~t-sL·ented1 are occasionally 
fonutl." 

But tlw whole of the waters of the Kamtschatka current <lo not pass through Behring Strait. 
Striking against the south shore of the large island of St. Lawrenee, part of the waters are deflected 
to eastwaru, southward, aml finally westward of south, casting their floating wood on the American 
coast and the north f-lhores of the Aleutian Islands. NaYigators assure me that when passing south 
of the Aleutians, lwtween 17;)0 and 1850 of' longitmle, they encounter a cold current from the north
ward, bringing with it ma,sses of se<t-weed, 1lrn1ht,less torn from the 8hores of the island8. In the 
vicinity of th<• island of St. Lawrence the temperature of this return stream is 47°; north of the 
Aleutians it is also 47°; near these islands and south of them it is 4!JO, Routheast of them 510. 

Bt>twct•n tl1e Kamtschatka cnrrent and the Asiatic coast and islands is a cold polar counter 
current, coming from the Behring Sea. It follows the coast of Kamtschatka., the trend of the 
Knrile Islands, giYes 1fae to tlw cmTentl; flowing west into the south part of the Ochotsk Sea, and 
strikes tbe northern and Pastern part of the 0oast of ,Japan. 

A small amount of the water of this current pa;;sc•s into the ,Japitn Sea through the Tsngar 
Strait, hnt the greater part ke.t'ps along the past coast inside, and probabl;\' underrunning the great 
.Japan strpam, tile uortl1wester11 edge of wltich is 8trong1y marked !Jy a sudden depression in tbe 
tPm1wr;1tnrc of the "'att>r, amounting to lf>O and 300, while the borders of the stream where it 
chafes are marked by strong cnrrent rips, often rescmhling beiwy brea1rnrs on reefs and Rlwals. 
This difference of the thermal condition of the waters of thest~ two streams causes the harassing 
pren1lence of fogs. 

Seai· the ori;:dn of tl1e great .Japan current the stream is mmally conilnml bet.ween tlm islands 
of Formosa and l\Iajido-Sima, with a width of one hundred miles, lmt to the n01·thward of the lat
ter it rnpidly mqrnmls ou its southern limits and reaches tlie 1,00 ()1100 and Bonin groups, attaining 
a width to tlw northward of the latter of five hnn<lred miles. Its southern and e{~stern limit is not 
diHtinl'tl;\- ddinetl, there being a gradual thermal approximation to that of the air and water. · The 
velocit,Y of U1P strPam varies much, and we liave no reliable data whatever of its velocity towanlR 
the coast of Amerh-a, Tl1e United Stat(•S ,Japan expt>.dition determined its velocity l>etwem1 the 
l'!outh eud of Formosa and the strait8 of Tsngar, a (list.anee of nine hundred miles, at thirty-five to 
forty miles per day; and upon one occasion, off the Gulf of Yeddo, in latitude 34°, its maximum 
strength was n~eordl'd as high as eighty miles per day. In the latitude of 350, at seventy leagues 
from tl1P eon st, its 1lireetion is east-northeast, and its rate forty-eight miles per day; while at twerr 
ty-fiYe leagnes from thf' coast in the same latitude it is seventy-two miles per day, corrobor.iting 
the ahove maximum Yelocity. King also assures trn that in these latitudes 11e fonml it running at 
the mtP of five miles per hour. The rate and direction vary with the season as well as the dis
tance from the com;t. In November it;; course lwcomes more northerly, and in July more easterly. 

The western body of the Behring Sea current from the north strikes this great stream in about 
latitude 39° aud lougitnde 20.30 west, and splits it, but being too feeble to overcome it, passed 
lrnneath it aml is gradually brought to the surface upon reaching shoaler water. \.Ve have thermal 
ohl'lervations in proof of the existence of a cold sub-stream between Florida aud the Bahamas, aml 
we also know dearly the existence of "coJcl walls" working, as it were, :1gainst and through the 
stream of the Atlantic. The whirls and eddies observed in the middle of the great Japan stream, 
off the coast of .Japan, indicate the existeuce of a similar cold sub-current; and walls of cold water 
are imlieated hy the obserYations of the United States expedition. Beechey's thermal observation A 

in the axis of tlw stream in latitude 3;>0 and longitude 134zo west, corroborate these indications, 
for he fonll(l tlie temperatrn·t1 of t11e w:tter at 8even hundred and sixty fathoms 2so colder than at 
the surface; aml two <lays later, when on his com·se north-northwest to Petropaulski, in the fork 
between tht' Kamtscbatka amt' Japan streams, "the temperature at one lrnmlretl and eighty fath
oms was as col<l a,c; at five hundrecl fathomR in the above position; a.nd also that it was 200 colder 
at three hundred and eighty fathoms in this position than it was at seven hundred and sixty fathoms 
in the above." Thus at three hundred and eighty fathoms he found the temperature 480 colder 
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than the surface water of the great stream which had already left the coast of ,Japan tweke hun
dred miles. Of conrKe, und<'r such thermal conditions, Beecltey found himself enveloped in dem;e 
and continuous fogs and drizzling rains all tlie wa,y to Pctropaulski, with the exception of oue day 
in latitude 500. 

\Vldle there is no doubt wliateYer tliat tlu; gTeater Lod~· of water of the great Japan stream 
flows to the eastward arter tli,·iding off the coast of .Japan, the fact ii; ah\\I t\d1h;11t from the 
decreased velocity of the Kamtschatka current off the cmu:;t of that peninsula, ·where TeRsa11 found 
it, in the latitude of Petropaulski, runuing at the rat.e of only seven to ten miles per <la,Y in an east. 
northeast aml no1iJ1east direction. The observations upon the western limit of tl1c eol<l Bd1ring 
Sea curre11t also indicate tlie co11tractef1 wi<Hh of this current. On the contrary, the eash'rn and 
main branch has, in the longitude of 1HJO west, a breadth of ~oo of latiturlt' from :2:20 to .J-:)0 . On 
the southern limit the temperature is 78°, or four degree:; al>ove that of tlw gTt·at equatorial cm·
rent returning from the California coast; and its northern limit of u4°, or 110 to 13° greater than 
the yariable currents to the northward. 

The passages of the China and San Francisco steamers will, in tiuw, afford UR means of 
.determining many peculiarities of this emTe11t. 

In the Yicinity of the great nortliern curve of this current, about longitude limo mid latitude 
440, all naYigatol'S haYe found drift-wood, seal, sea-otter, laud bird;;, and many indications of 
land. I have collected many notices of this charact<'r, fllld will submit tl1em to yon in a St'Jl~uat·e 
report. Between this great bend all(.l the Saud"'ich Islands lies what is called .Fliem'l'US whirl1iool 
or eddy. 

~either the great stream, nor an~y part of it, is laid down as pa8sing aR far nortl1 as latitude 
50°, and hence is not sup1)osed to pass into the Gulf of Alaska; but it is reasonable to Rnppose 
that, while the great body of the stream sweeps round and follows the direction of the we:;;tern 
coast of America to the Gulf of California, a branch continues direct to\\'at'ds th<~ Alex:tnder a.rchi
pelago, and striking the southern part of that coast is detlt:>cted to tlw northward and W('stward 1 

and follows the trend of the coast round the Gulf of Alaska to the westwanl, aml, finally, to the 
southwestward. Upon no other supposition can we rea:souah1,y account for tlte lilg·h isotlteruml 
line that exists directly upon this coast. The current to tlrn northward, westward, an1l snnthwest
ward, along the coasts of the Gulf of Alaska, is well known to 1uwigators, aml ii; ~t·nernlly conce1lell 
to have a velocity of ten to twenty miles per day. 01w of the Itussian lrnvigaton: informs me that 
be has found i~ rtmning at least thirty-six miles per da;1-. Upon om· trip from Sitka to tlw Pam
plona Iwcks, on a straight cunrse, we found but little cnrrm1t in onr f~n-or, hnt het\rPeu tlw Sl1u
magin Islands and the Saunakh faland and reef it was vei·y Rtrnng io the sontlnnml ,along the 
coast. If the position of the reef is correctly laid down, we experie11cctl a current of not less tlu~n 
four or five knots per hour, between eight o'cloek a. m. and haJt:past twelYe p. rn., (Jll the 4th of 
September. 

A study of the titles of Alaska will aid in soking the problem of the cxist<'m'P of tbis extreme 
northern branch; and au exploration of the region of the ocean wlwre the didde takes place nwy 
develQp causes for the division of tlie great 8tream and the 1leftectiou of each part. 

There is doubtless an eddy between this Alaska branch when 8wPeping- westward aml tlte main 
stream running eastward; for Li:siansky, on his voyage from Katliak to Sitka, in ,June, 1805, which 
he made in six days, to within a few rniks of l\Iount Edge cum be, with fair winds, had an "easterly 
current which had pushed him forward, during the last five days, and still flowed in the same 
directiou." 

I have been thus extended iu my investigations upon this great Japanese stream and its 
branches, that its effects upon the climate of Alaska may be properly understood, and also its efti.;,ct 
upQn the question of the great circle route from San Francisco to Cl1ina. 

These currents, their effects .\lpon the 'veather, and the pre\·ailing westerly winds, will, in the 
absence of the stTongest advantages, decide the question against the great circle route from S:rn 
Fraucisco to Yokohama, or even to Hakodadi. ObsmTatiou has demonstrated the almost e011ti1m· 
ous state of foggy and thick weather rnsulting from the meeting of the cold wat.t'r,,; of the Ut•hring 
Sea_(lurreut with the umthern e,tlge of the great .Japan stream 1lowing eastwanl. The experience 
of the steamship Colorado, of 4,100 tons, on her first yoyage from Yokohama to Sau Francisco, in 
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attempting to run along the great circle route, was so fearful as to det.er the vessels of the line again 
attempting the northern passage. The Colorado had to run southward to reach good weather. 

'.l'he local a]l{l very variable currents about the Aleutians, the thick weather, and tho supposecl 
existence of islands south of the chain, combine to render an approach to them extremely hazard
ous; but, with fine weather, uo coast affords bett.er marked outlines and landmarks. 

A ves1•ml, making the great circle-track to the eastward, would have the great Japan stream in 
her fayor to about latitude 43°, longitude 204° west, or about 1,440 miles; then the cold Behting 
Sea current and the end of the Alaska current to latitude 470 and longitude 157° west, or 1,980 
miles; finally to San Francisco, about 1,860 miles, passing through the great bend of the Japan 
stream where so many indications of land have been recorded, and where the weather is almost 
iuvarjab1y thick and bad in summer, aud cold aud boisterous in winter. On this track the summer 
winds \YOu]d generally be favorable, and, with good weather, it would be altogether the desirable 
route: but, with thick, foggy weather for nearly the whole of this distance,' undeLermined velocity 
and direction of tlw cnrrcnts except in general terms, great variability of climate to passengers and 
cargo, and extra hazard and risk to life and ship, some great and positive advantage oyer all these 
must exist to warrant the adoption of it. The westward trip would have hea-vy, adverse winds 
nearly the whole distanc(~; large sea and adverse currents for two-thirds the distance. In such a 
case, a few days' extra bad weather would consume the vessel's coal and i·un the supply short just 
when in the axis of the main stream. 

The greatest inducement for adopting the great circle, under such circumstances, would be the 
discovery of de11osits of good coal among the Aleutian Islands, or within a reasonable distanoo of 
the harbo\' nearest the great circle Toute. 

The commercial advautages of the steam route to China, through the warmer and more equable 
latitudes, must always outweigh any merely theoretical and shorter but more hazardous route. .A. 
study of the currents, winds, and weather, on the lower latitude route, will lead to the conclusion 
that is being solved practicall~» From the south end of Japan to San .l<'raucisco, a course very 
little north of a direct line on a l\Ier('ator pr<'.iection carries a vessel across the great Japan stream, 
in part through the axis of the nmin hranel1 tlowiug eastward, across the northern part of Flienreus 
whirlpool, and across the California stream, with favorable or light winds the greater part of the 
distance. In returniug, the course shoulcl be southward of the direct course, taking advantage of 
the California stream and favorable northwest wimlR, and entering the upper limit of the waters 
moving westward to the longitude of the Sandwich Ishtnds, to form part of the great northern 
equatorial current, thence westward, through variable and feeble currents, until the upper limits of 
the western part of the equatorial current are entered. The other advantages of this route are fine 
weather and an equable and warm temperature. This line is alread,y competing for the passenger 
travel between France and England and China, and it is an important consideration with the c.om
pany that the passengers will not have to undergo a rapid transition from the heat of the tropics 
to the penetrating fogs of the North Pacific. 

Should good coal be developed near Sitka, a depot for the company could be readily establishe•1 
on some of the islands near the present route of the ships, and supplied from .Alaska. By taking 
advantage of the ocean currents and the prevailing northwest winds, much quicker time could be 
made by the coal-ships than the distance would lead us to suppose. 

Of the smaller and local currents in the Behring Sea and among the .A.leutes, it is hardly 
necessary to enter into detail, as mention of them will be made when describing the features of tbe 
coast. 

THE CLIMATE. 

The experience and obserYations of a few months upon this coast can do little towards deter
mining the average conditions of the climate ; but, through the kindness of Prince Maksoulo:ff, I 
have been able to compile much valuable recorded information, and have received many interesting 
facts from the personal knowledge of the Ilussian navigators. 

The existence of a branch of the Japan stream, carrying to this coast its waters, with a high 
thermal condition, imposes, at the outset, the necessity of a high isothermal line along the whole 
northwest coast of America. The records of the state of the thermometer establish the foot, and 
the botany of the whole region adds its certain confirmation. 
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On our passage inside of Vancouver~s faland, from Victoria t-0 Fort Simpson, in 540 3!', the 
temperature of the surface water, in the latter part of Ju1y and early part of August, was 52°.1; 
that of the air, 54°.U. Outside the Alexander Archipelago, from Fort Simpson to Sitka, in 570 03', 
the temperatru·p, of the surface water was 52°.1, air 54°.9. In Sitka harbor, where the cold waters of 
the mountains affect the waters of the sound, our observations, from August 13 to 22, gave 500.5 
for the surface water, and 530,4 for the air. On the Yoyage from Sitka to Kadiak, Augm.;t22 to 26, 
the surface water was 49°.4, and the ternperatm·e of the air 53°.5-tlle temperature of the water 
decreasing from 50°.6 to 470,1, but irregularly. In the harbor of St. Paul, from August 26 to 31, 
the surface water was 45°.8, air 490,5, On the voyage from Kadiak to Unalaska, Augu&t 31 to 
September 6, the surface water was 45°.9, and yery uniform, the lowest being 450,1; the tem1wra
ture of the air was 4'8°.9. In Ulakhta harbor, in I;nalaska bay, from September 6 to 1~, tlw surfa~e 
water was 450,4, and air 510.0-the temperature of the water reaching as low as 420.9. From 
Unalaska to Sitka, September 13 to 20, the, surface water was 490,4, rising from 46'.:l to 50°. In 
Sitka harbor, from September 21 to 26, the surface water was 49°.4, and the air 510.u. At the 
mouth of the Ohilkaht River, at the head of Chatham Strait, in latitude 59° 12', and sixty miles 
east of Mount Fairweather, October 17 and 18, the temperature of the water was 3001 and the air 
420.2. At Sitka, on the 27th of Octolier, when the mountains were coyered with snow, anti snow 
and hail had fallen on the water, its temperature was 410, and that of the air 440, In all these 
cases it is remarked that the temperature of the air was nearly three degrees higher than that of 
the water. Lisiansky, on his voyage from Kadiak to Sitka, August 16-20, 1804, with fresh westerly 
winds, found the temperature of the air 590, and barometer 29.5 inches, but he records no observa
tions for the temperature of the water. June 15-22, 1805, on his Yoyage from Sitka to Kadiak, 
with moderate easterly winds, the temperatlue of the ait· was 5:1o, barometer 29.5 inches; November 
11to15, 1804, on the voyage from Sitka to Kadiak, ""ith fresh easterly gales, the temperature of 
the air was 460, barometer 29.2. The observations of Lisiansky have a, certain value, but the 
temperature of the water would have added greatly to their importlmce. We see in those regularly 
recorded by my party, three times a day, that a great body of warm water exists off the coast; for 
we hardly reach Rixty miles inside the .Alexander Archipelago before the temperature decreases 
from 460 .5 to 390:. 

The whole southeast coast of the Alaska Peninsula is bathed by tl1ese same waters which 
retain a high temperature to Kadiak ; thence westward this temperature dMreases, although the 
latitude decreases. 

The report of Dr. Kellogg exhibits a flora that could not exist in this latitude without au 
unusually high isothermal condition, accompanied with a great condensation of vapor and precipi
tation of rain. 

Our collection of shells has not yet been studied sufficiently to afford data on tMs point, but 
we have the authority of S. P. Woodward's Manual of the Mollusca for saying that among the 
Aleutian Islands "the influence of tho Asiatic current is shown in the presence of two s1)ecies of 
Haliotis, while affinity with the fauna of W . .America is strongly indicated by the oecurrence of 
Patella, (seurra,) three species of Crepidula, two of Fissurella, and species of Bu/Jin, Placmwmia, 
Cardita, S<Widomm, and Petricola1 which ~re more abundant anl!. range further than their allies in 
the Atlantic;" p. 373. 

So far separated from works of reference on this distant expedition, I have not been able to 
obtain much data concerning the climafo of the interior of Alaska. From gold miners who have 
been nearly ten years on the Stakeen River, debouching into the Alexander Archipelago, in latitude 
56°, I learn that east of the Coast range of mountains the summers are dry and comparatively warm, 
the winters very severe, with heavy falls of snow that completely stop mining operations. The 
country is sparsely covered with a growth of small trees. Major Pope, engaged in exploring the 
inla.n.d route for the Russian-American Telegraph line, reports that in latitude 550 and lon gitudc 
126°, two degrees south of Sitka, and one hundred and sixty miles east of Queen Charlotte Sournl, 
"ground ice" can be found at any time of the year at a depth of from six to eight feet below the 
~urface, a.nd m that region the surfaee usually freezes to the depth of two feet in tlie winter, leaving 
an intervening stratum of unfrozen soil from four to six feet thick. This gronnd ice docs not 
Prevent the growth of vegetables, a fact confirmed by Seeman in his " Botany of H . .M. S. Herald, 
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1845-'51," in westel'n Esquimaux land. In that region he found vegetation ftourish where the 
ground ice was but two feet from the surface. 

CLIMA'l'E OF SITKA. 

Appendix II gives much valuable meteorological information conrhmRefl from the full and 
detailed observations maue at the Sitka J\fagneiic and )foteorological Observatory, on ,Taponski 
falaud, sustained by the liberality of the Hussian-American Company since 1841. The )ater 
published records lta...-e not been received from St. Petersburg, but I have becu able to obtain those 
1111 to 1862 inclusive. By this abstract it will be seen that the mean temperature of the year at 
Sitka, in latitude ;:;70 O:V, derived from twelYe yearii' ohservatious, is ±~0 • 9 Fahrenheit. 

Beginning with the month of March, we can judge of the temperature of the different seasons 
b;y tile following scheme: 

Jt.fonths. j Degrees. 

1-~:~----~~-----=--===.-:--~=~=--~~---··············-····-r--~~} 
i !:;' ::: :::: :::: :::::::: ::::::: ::::::::::::::::: :::::::. :::::: ::::::::::::::::::::I :~: ~ 

I 
June ................................................................................ ~ 

July ..................................................................................... : 

August .•••. ·-···--· •••. ·····-· •••.•.••...••••••.••••••••• · •••• ·····-···-········ -1 
Septc1nbcr ............... ----- ------ ----- --- - -- - --- - -- --- - -- ·--- -- -- -- -- ---- · - •· · ·- - I 
0£'fober ..••. __ •..... ___ ............................................................... j 

November ................................................................................. ! 

~:~::~e'. .: : : : : : :: : : :: : : :: : : ::: : : : : ::: : :: :: : : : : :: ::: : : : :: : : : : : : ·. ::: : :: : : :: : ::: : ::: i 
1'-'eln·uarJt ...•••. ------------------ ----------------------·-------------------------: 

I 

51.7} 
5S.3 

55.8 

5l.2l 
44.2 I 
37.8) 

31. 7} 
31. 1 

32.9 

Season. 

Spring. 
410_3 

Summer, 

54°.3 

Autumn. 
44°.2 

Winter. 

31°. 9 

In the general b1llle will be found one month of unusually cold and extraordinary clearness of 
weatller. In }iiovember, 1853, the mean temperature of the month was only 190.85, but 0.451 inch 
of ,;now fell upou parts of six days, and the mouth was marked by strong northeast winds. The 
highest mean for :m,y mouth in twelve years is 580.3 for July, 1860, during which month nine days 
are recorded upon which rain fell, but no record appears of tltc:» amount. 

The mean of all the minima taken from the daily observations for nine years of the above peTiml 
is 38°.<j, and of tile maximum for seven years 48o.9, showing a remarkalJly equable climate, whilst 
its humidity is demonstrated by the small difforenccs of the wet and dry bulb thermometers. 

'fhe same appemlix exhibits the monthly and yeady amounts of rain, melted snow and hail that 
hiwe fallen for fourteen y<\ars, and also the number of days in each month upon which rain, snow, 
or hail fell, or thick fogs prev~tiled. 

The a\·erage annual amount of rain, melted Rnow and hail that fell in 14.09 years was 83.39 
inche:;;, or witl1i11 a fraction of seven feet, (yet six inches less than what falls at the mouth of the 
Columbia River,) an<l the average annual number of days upon which ra.in, snow, or hail fell, or 
heavy fogs prevailed, was 2±5, or two days out of every three, while it docs not follow that the 
other days have a clear sk;y. ., 

The following scheme f\xhibits Urn raiu-fall for the different months: 

Mont.I.ls. 

Mn.r(':h ---···-·-····--··----------····-···----·-·-····-·-·· 

April •.. --··--······-····-··-·-·---·-·····----···-······-·· 
13 4 5 May .• _.·········-· •••.••••••••••••••.••..••. ., •••••••••••. 

1:1t Juue ••..•..•...••. ·-·····-···············•·· ·····-········ 
14 July ..•. ····················-·· .................•.•••...•.. 
L-5 Augu~l. ___ .• __ •. __ ........... - ......... - .. -- _ -- ... - .... -· _. __ ........... . 
15 

15 

H 
14 

14 
H 

s~ptelnber •• - - •. --· ....... -- ........... -· --- - - . ·-- ........... - - ............ .. 

Qctot.f'r ................. _. --·- ........... ·---· ...... __ .... ··~ _ ...... ., .... . 

Noven11Jer .......... -· ...... ··-- ......... _ ··-- __ ............ _ .• --·- ..... . 

lkcember ..••••••...•..•...........................•.•.•.. 

January .•..•.. ··-······-···-···-················ ••••.•.••. 
February •••••.. ····•···-···-··-··-· •••••..•.•. ·- •• ·- ••.••. 

lnchet'!I. 

4. 84} 
5. ll"l 

4. 14 

!:~~} 
7.28 

10. 46) 

11. 87 ~ 
8. 49j 
8. 21} 
7. 64 

7. 0S 

Seawms. I Rainy day•. 
I ____ \ _____ _ 

I 
19 

Spring. 

14°.o 

· S\lrom-er. 
150.-4 

Autumn. 

:Jl:P. s 

Winter. 

22". 9 

lB 
I 18 

I 22 
l >!l 
I 23 

23 

26 

23 
19 

00 
18 
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The greatest amount of rain that fell during any one year, according to the tabulated appendix, 
was 95.8 inches, or 8 foet, in 1850 ; the smallest was 58.G inches, in 1861. The most that fell in any 
one month was 19.5, in October, 1853; the smallest was O.i> in eh, in :'.S"oycmber, 1853. But Appendix 
K shows that a rain-fall of 21.3 inches took place in August, 1867; 10.0 inclJes in September, and 
about li:i inches in Octouer, or quite 52 inches of rain (]nriug the periud of onr expe<lition to Alaska. 

Appendix K giyes in detail the daily mPans for the months of )lay, .Jnne, Jul,y, Aug-ust, and 
Septemuer, 18Gi, indicating, in part, the weather we haYe unfortnuately eneouukrcd, and the 
amount of clear sky, from means of nineteen hourly obseryations each day. 

Lutke bas giye11 interesting tables, compiled from two years' obsen·ations in 1828 and 18297 

wherein we find there were, on an average, each year, 170 days calm, 182 thiys with moderat~ windR, 
and 63 days with strong winds. Also, an average of 7 4 fine tla;1·s, 17 4 days on ·which rain or snow 
had fallen at interyals, and 117 days on which rain or snow had fallen continually. 

The enormous amount, of rain-fall along· a seaboard essentially c1olldy throughout the year, has 
its normal effect upon the class of vegetation that will succeed in ripening Uil<ler such conditions of 
climate. Tlle whole extent of country sub;cct to these rains is covered whh sphagnum from one to 
two feet in deptb, and e\·en on tbe steepest hillsides this carpet is saturated with water, and renders 
progress tbrongh it very slmv arnl difficult, especially when there is a he1wy growth of wood and 
underbrush. At Fort Simpson, the Stakeen, Chilkaht .• Kadiak, Unalaska, and tht• islands ·westward, 
this morass exists to the summits or snow line of the mountains. ln no part of the country, except 
on two or three mountain sides on Chatham Strait, between the eastern entrance of Peril Strait 
and the mouth of the Chilkaht, have we seen herbage or trees destroyed by fire, as is so universally 
resorted to in \.Yasbington and Oregon, both by the nath-es and b_y t11e settlers. At our different 
stations we attempted to obtain the temperature of the earth three feet below the surface, but never 
penetrated a foot before the hole was filled with water. 

The preYailing winds in wi11te.r are easterly, and if from the southward are accomvanied with rain 
and snow; when from the nort,heast the weather is generally clear and cold. The stormy weathe1· 
commences in October; storms and tem1)ests are frequent. in November and December, and from 
tlie vicinity of Sitka the aurora borealis is seen frequently and yer.y brilliant during clear, cold 
nights. The winter weather breaks up about the end of l\Jarch, and the Russian-American Com-
11auy's vessels are ready for their first fur trading early in April! when tile weather is cold but 
comparatively dry. March, April, May, .Tune, and July, and sometimes .Aur,,rust, are good months, 
with an average monthly rain-fall not much greater than that on the Atlantic coast. 

The general opinion of the. old navigators and fur traders, who visifod and sometimes wintered 
on this coast, was, that after the middle of September it was next to impossible to continue their 
examinations 01· trading trips, and tlte.Y either sought more southern latitudes or wintered in some 
well-sheltered harbor. The latter was generally avoided, on account of the losses susbined in their 
crews by the ravages of scurvy. It is to be noted, however, that these trading vessels for dis
covery alone rated only from 100 to 320 tons burden. 

The weather in Cook's Inlet, north of 60° of latitude, is said to be much better in summer than 
along the coast generally. \Vhen fogs and rain are prevailing along the seaboard and at the 
enti-ance to the inlet, clear skies and pleasant weather exist twenty miles within the inlet, unless 
very heavy sontheaster8 be blowing. Dixon reports that from July 19 to August 30, 1786, he 
observed the mean state of the thermometer to be 5S;t0 • Unless exceptional, this is warmer than 
Sitka. Most of the old navigators speak of the pleasant aspect of its shores and its summE.'r climate. 
The company's naYigators all combine to commend it. Unfortunately we. have not any available 
records of meteorological observations at the nuss:tln factory of St. Nicholas, on the east si<le of 
the inlet, at the mouth of t11e river Kakny, in latitude 60032'. Teheukoff says the climate of Cook's 
Inlet is more expressed than the rest of the colonies. The thermometer in summer frequently rises 
to 950, (280 Reaumur,) and in winter falls as low as 530 below zero, (-400 Reaumur,) when the 
inlet freezes as far south as Katchetmakski Bay. In the spring the great tides break up the ice, 
which very oft-0n lifts rooks of considerable size and scatters them over the bay and its shores. 

We have no regular record of the temperature at Prince William Sound, one hundred miles 
ea.st of Cook's Inlet. The following extracts from Meares's intmduction to his narrative must be 
taken with the knowledge that he wintered here under very unfavorable circumstances, in a small 
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bay, close under the north flank of high mountains that did not allow the rays of the sun to reach 
him. He had at noon in midwinter but a faint and glimmering light, the meridian sun not being 
higl1er than fiO-lrn was in latitude 60o 30'-and that obscured from them by hill8 reaching 22° high 
to the southward; snow covered the earth to a great depth. He ran short of good provisions, and 
Jost most of his crew by scurvy. 

On the fast day of October, 1786, the thermometer fell to 320, with the mornings and evenings 
sharp. 

In Nov-ember, the thermometer ranged from 260 to 2so, and iee formed from the vessel to the 
shore. 

In December, the temperature fell to 200, where it continued most of the month. 
In January and February, 1787, the temperature continued for the greater part of that time 

at 150, altlwugh it sometimes foll to 140. In the first half of January were heavy falls of snow. 
March was col<l as .Tamrnry and February, with much snow; the temperature continued for the 

most part at 1.:;o to l()o, although it 8ometime8 rose to 170. 
The first part of April was frosty, accompanied with Yiolent southerly winds. 
At the eu<l of the month the thermometer iu the 811ll rose to 32° ; at night it fell to 27°. 
To the mi(ldle of May the thermometer in the shade stood at 400, and at night fell to 3:!0 , with 

thin ice, and the main body of ice with which his vessel was surrounded began to loosen from 
shore. 

l{efleeting upon tlie l1iglt latitude of this so1tml, its ~waters emhracecl by high mountains on 
tl1ree sidm.;, f'hilling it with the eternal snows and glaciers of the Mount St. Elias rauge, we may 
be surprised at the comparatively high temperature of the winter, especially in the location he 
selected, out of the n'ach of all sun influence for a couple of months. At this high latitude the 
lowm·;t record lie g·iyes is 14C> Fahrenheit, hut the uniformity is remarkable, and especiaUy as con
tinuing beJow 3:.?0 for six mouths. 

Tebenkofi' (1848) gh-es a dark picture of the appearance an cl c1imate of P1'ince "\Yillirtm Sound, 
calling it desolate, gloomy, and deserted; surrounded h;v rocks and pine forests; mountains covered 
with eternal snow, an<l enn~loped in iwrpetual fog, or invisible witl1 drizzling rain. Rain falls some
times for a whole month, and there are not more than sixty or ninety sunny days in the year· 
During the months of July and August the thermometer showed 590 on fair da;ys and 46° on rainy 
days. The frost in winter is very severe, but of short duration, for the south winds change it sud
denly to thaw and rain. 

CLIMATE OF KADIAK. 

I was unable to obtain any meteorological record at St. Paul, and our knowledge of it i:tJ 
extremely limited. In general terms we know that it is warmer in summer than at Sitka, and colder 
u winter: and this is corroborated by the fad that ice obtained at Sitka for the San Praucisco 

market was found unfit for commerce 011 aceount of being fu11 of air-holes, &c., hy which it rapidly 
melted, aud recourse was hacl to the ice formed by the colder winters of Kadiak. The yearly supply 
to San Francisco for the whole interior and seaboard consumption is about three thousand two 
hundred tons, of which nearly one-half is lost by melting; and it is a curious fact that the deman<l 
is no greater now than it was fourteen years ago. 

The following information concerning the ice crop was obtained at San Francisco and St. Paul: 
The ice lake is about ftve hundred yards from the shom and nearly surrounded by wood, so that the 
spray from the ocean beach does not reach it. It is partly artificial, having been increased in area 
and depth by the formation of a dam sixteen feet high, which gives the lake an ext-0nt of two 
thousand two hundred feet, by seven hundred, and a depth of twenty-two feet. The snq)lus water 
drives an overshot wheel giving motion to a saw-mill. The ice crop comes to maturity by Decembe,r; 
th<-: cutting commencing when there is twelve inches thick of clear, solid ice, and ending in Feb
ruary, when it has generally increased to eigl1teen incl1es. The cold is uniform, and the ice has not 
been known to make more than one and a half inch per night, although the thermometer has been only 
once recorded as low as 18° below zero during'the last five or six years. During these unusual cold 
epoohs the air is quitB calm and labor practicable. The average fall of snow is three feet and lasts 
until June, when it disappears ve1·y quickly, and grass springs forward with remarkable rapidity. 
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In the latter part of August we found grass growing from the sphagnum and ha dug an an·r· 
age height of 11ot ks" than two feet, while in many places it was fully three feet. It is usually cut 
about the first of August, and _eiucs well antl rapidly with a few warm days. Some stackll we 
examine<l were iu as fill(' condition alJ(las swe('t as any we have seen on the Atlantic slope. \Yest
eru men with us coIToborate our botanist in saying that this is really a filH· grazing country, and 
capable of sustaining a Yer.y 11nge uu111bl•1· of cattle. The condition of Urn cattle we saw ahout St. 
l'aul au<l 011 Spruce Island, at tlie frecclrneu's settlement, was fine, and the fia.-or of tlie beef we 
obtained was goocl. 

Lisiairnky mentions barley having been sown in 180-1, and that it succeeded in mauJ- places; 
but the dark and rainj- weatlier is uufaxoraule to ngriculture. Cahbage8, carrots, tnrnips, and 
potatoes are 8uccessfL1l1J- raised, aud tlw natives have many wPll-fe11cec1 gartleus on tlie low grormd 
abreast of ChagaYka Cffrn. Potatoes were iu bloom when we left, Aug·ust 31. 

The clearness of the weather depends entirely upon the direction of the winds. Fine weather 
accompanies winds from the south, round by the west, to uorth; with ea:-;ting in them, fogs and 
min preYail. During the month of December, tliough the winds hlew from the north, the weather 
was tolerably mild. The thermometer was not lower than 380 till the twent,\--fouTth, whPu it sunk to 
2G0 • The gronuil wa8 then coYered 'vith snow and remailwd so several month8. The 1\i11t('r, how
evf\T, was JJOi. supposed to set iu till tl1e lwgi1111i11g of ,Jannar,L Dnring its continuance, a few days 
of February excepted, the <Lil' wa" llr·;<-- and dear, with fresh winds from tlle points hetween west and 
southwest. The seYPrest frost was on the 22d of ,Tanuars, when the thermometer fell to zero. The 
last days of February aml the oeginning of l\-farcl1 were also so cold that the mercur.r stood between 
13° and 14°. During this period I purposely measured the tllickness of ice in the ponds near the 
settlement, and found it to be eighteen inches. On the 9th of 1\laTc11 eommenced the return of 
spring. (Lisiaiisky, 1mge 171.) The \\inter we passed hPre was au exceptionally <lQ· one. (Page 
190.) -

The navigators of the Russian-American Company asRure me that tlrn most -,iolcnt wiu<ls are 
those coming in great gusts from the m<mntains behind the town, sometimes eYen unroofing the 
houses and dri-,ing the vessels from their moorings. The old archives of the compau.r doubtless 
con ta.in much vaJuable information about the climate and productions of this place, as St. Paul was 
origina11y their principal establishment, and only ~-iplded to Sitka 011 accmmt of tlw warlike char
acter nf the Kolo;.;diians, au1l the greah~r ahumlance of sea oHer about the Alexander Archipelago. 

During our stay at Ka<liak, from August 26 to 31, the mean temperature of the air was 49°.5, 
and of the water 450.s. 

CLDIATE OF THE ALEFTIA=" ISL.ANDS. 

Our stay at Unalaska was too limited to enable us to judge of the climate except in the inftu
euce it has upon the botany of the islands. 

There are no trees of any siz10 whrLtever upon any of the Aleutian islands. .A few Sitka spruce 
bmught to Unalaska Bay, aud planted upon an island in the western roadstead, or Captain's Harbor, 
some thirt,y ,years :since, are said not to have grown as many inches in that time; but it appears to 
me quite probable that if trees were placed in good situations at first, and properly attended to, 
the.y would succeetl. This single and unsuccessful attempt well exemplifies the retarding effect 
which the single and sole aim of for trading has had upon the development of the colony. Bishop 
Veniaminoff says that great numbers of de~d willows are found among the mountains of Unalaska. 

~ot a stick of timber can be procured nearer than Ka.cliak, aud every bit of drift-wood is 
eagerly seized upon for fuel, for which t11e inhabitants are dependent upon the heavy growth of 
sphagnum covering mountain and valley. Grasses grow luxuriantly, and when cut and cured are 
used to feed the small Siberian breed of cattle through the winter. 

The barometer observations of my assistants made <luring the ascent of tlie active volcano of 
Makushin, SeJltember 7 to 11, place the line of perpetual snow on that mountain a.t three thousand 
one hundred and ten feet, while the lowest limit of the small glacier was one thousand feet lower; 
and vegetation ceased at two thousand four hundred and fifty feet above the sea., except the low 
form of vegetation known as "red snow." 
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On the 13th of September, when we passed through the Un alga Strait to the Pacific, the whole 
outline of mountain summits t-0 the east and west was sharply and clearly defineJ against a beauti
fully clear sky, and snow had not yet appeared upon them; but the published meteorological ob
sernttions of the Greek Bisliop Veniaminoff, made at Illoolook, between the years 1825 and 18.'H, 
afford such useful material from which to draw fair conclusions of the climate that I haYe rear
ranged his abstracts and placed the results in tlle .Appendix I, but present some of the results 
in this place. The dates are reckoned according to "old style." The mean temperature of the 
year, from nine years' observations, is 380.03, or 40_9 below that of Sitka. 

Mon tbs . 
- I 

j DegreeE. Season. I 
. ~~~~~~~~~~-~~~~~~~~~-\ I 

~:7·::::::::·::::~~~~~:-~~~~-:~~:::::::::::::::::::::::::::::J :;: : ~ s;;~~:· I 

~:;; ·:::::: :::::: :::::::::::: :::::::::::: :::::::::::: ::::::::::/ ;~:: ~ s~~:;r· I 
~::;::~~-; ::: : ::::::::::: :::::::: :::: :::::: ::: :.::: :::: :: ::: : ::I 51. 9 I 

I 
October __ ,,, ......................... ,_ ........................ [ ~;:~~ A;~~~n. 
November ...................................... - ............... ; 32.4 

1. Deeember .•••.•.•.••..••...•.......••••.••••••••...•....•.•.••• i 29.-0 ~ .. I 
i I -Wmter. 1 I ~:;:::~:~~:~~::::::::::::::~~~·::::::~~::::::::::~~]_ ~~:: _ __1~-30°.1 __ ( 

The mean range rluring the day, from the morning to the afternoon obs@rvation, is only 5°.0. 
The highest temperature recorded is 770 upon two occasions, and the lowe!'\t 0°.6 below zero; bnt 
only upon nine occasions is it recorded less than ten degrees above zero. 

The mean height of the barometer for nine years is 29.74 inches; the highest reading during 
that period being 30.71 inches, and lowest 28.37 inches. The barometer reaches its highest monthly 
mean 29.91 inches in .Tnly, when winds from the southeast to southwest prevail; and its lowest 
29.60 inches in November, when westnly windR Jlrevail. Tlie fluctuations of the barometer are 
very great throughout the year, aYeraging 1.78 inch in each montl1; the greatest range being 2 . .'31 
in December, and the least 1.07 in July. 

The clearest months, without clouds, are December, January, and February, when the north 
and northwest winds prevail. 

August, September, and October are the months in which the most rain falls, during which 
time winds from the south to west 1ueYail. The rain-fall is not recorded; bnt he says that rain falls 
during some part of the twenty-four hours upou one hundred and fifty days of each year, and esti
mates the total fall at only 27 inches, which must be much underestimated. 

Snow falls some time in every month except June, July, and August, and is recorde,d in every 
month except July. 

Thunder-storms are very rare, only seventeen being recorded in seven years and none in winter. 
Earthquakes are comparati vel,r frequent, no less than thirty-two being recorded in seven years. 
The clearest month is January, and at any season clear weather accompanies or follows north 

winds. Very strong winds prevail from October to March. 
At Unalaska the aurora borealis is rarely seen, it being recorded but once during the above 

period of observation, when it appeared like the dawn of day on the 16th of February, 1831, 0. S. 
On the horizon it was dark, but higher up the sky was lighter. 

It was my pleasure at Illoolook to make the acquaintance of the Rev. Innocent Shayesnikoff, 
priest of the Unalaska district, and to receive from him a copy of his meteorological journal from 
October, 1866, to March, 1867. I have had it translated and arranged in Appendix J. He has a 
full series of observation~. but his time was too short and too much oocupied to copy more than 
the above before our departure. As he expressed a desire to add to our stock of knowledge of this 
region, I furnished him with some official envelopes addressed to you. 
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\.r:EGETAilLE PRODUCTIO~S. 

At Sitka fruit trees were introduced in tlrn p;o•·crnor's garden, m1cl >::pedal attention de•oted to 
tlieir culture, but tliey JrnvP 11ot hornc frnit, excf'pt a f1~"- small 1'Jie••imem; that Ile\-er matured. 
Berries aboulHl throughout tl1e country in great almmlancc and of larg·1~ siz\', hut ge1wra1l.Y lack 
1laYor, on account of the absence of direct sunlight. ;\lost of the henie" were ripe wl1en we left for 
Kadiak, August 22, and potatoes were in full bloom. The potatm·R yid11 well, 1mt are of small size 
and watery. Cranberries grow wild, are quite small and wcll-fia,·on•(l, but not in almrnlanee about 
Sitka; tliey might lw easily cultivatrnl here, and would form a valuahh~ addition to the California 
market, which now receives its supplies from the northern coast. None of th(• cereals an~ 1·11ll iYaterl, 
and it is very doubtful if they would succeed. In fact, except a few very small gardens helongiug 
to private inclividuals, nothing is cultivated, the population trusting mainly for their fi-1od to the 
annual Sllpplies brought from San Francisco and St. Petersburg h:y the com1rnl\Y's vessl"ls. There 
is no Rpace cleared about Sitka for the raising of grass, and there are few hmses mul cattle demand~ 
ing it; but there appears 110 difficulty in raising as large crops of grass as at Kailiak, if the lantl 
were cleared of wood and the increase of cattle demanded it. 

The prcYailing forest tree is the Sitka spruce, growing to great. size alHl covering en·ry foot of 
ground, and climbing the steepest mountain sicles to the height of two thousand or two thousand fiv<> 
hundred feet aboye the sea. \.Ye ha Ye measured felled trees of this spruce that were one lnuHlre1l and 
eighty feet long and four feet thick at the butt, while adjareut standing tree-s measured OYer six ft>et in 
diameter, and were branchless for m'er fift;r feet, Hemlock, alders, and willow,.; are fountl, lmt lhe 
most Yalnable wood of the country is the yellow cedar, ·with a fti1e, eYen texture, fragrant smell, 
good size, and greater st,rength than the spruce. I first callet1 public attention to the Port Orford 
white cedar, in 1851, and, while admitting its many good qualities, haYe no hesitation in saying 
that the yellow cedar of Alaska is a much superior wood. It is readily worked, takes a smooth 
surface, and is remarkably durable. It '\ill make a Yaluable addition to the cabinet woodR of the 
California market, is superior as a ship timber to any on the coast, and, from our short examination, 
we arfl satisfied that it may he obtainerl of ample size for frames and kBees of ordinarr-sized Yessels. 
At Skalitch anchorage one was measured eighteen feet in cfrcnmference, and estimated oyer one 
hundred and twenty-five feet in height. I have obtained and forwarded to you Jlart of the kl•e1son 
and frame of one of the Russian-American Company's small vessels, which was com;tructed of this 
wood oYer thirty-two :years ago, and has been lying a wreck upon the beach for several years. It 
exhibits not the least sign of decay or teredo attacks; tlie wood around tlw copper and iron bolts 
is nearly as weU preserved as on the day they were driven, and the bolt.-, are in good J>rPsf'1Tation. 

The hulls of an the trading and ftshing vessels on this new coast may be constructed of this 
durable wood upon any of the innumerable bays of the Ale:xander Archipelago. 

vYhile the vast forests of wood exist upon the waters of Puget Sound, Admiralty Inlet, and 
the Straits of Fuca, it may be commercially unprofitable to cut and sl1ip even this ;yellow cedar to 
the California market, unless native la.bor can be obtained at low rates to get it ont; yet, even if 
unaYailable at the present time, it affords an inexhaustible resource iu future, and wi11 prove of the 
greatest importa.uc.e as the supplies decrnase to the southward. 

This timber is found from the southern boundary of Alaska to the furthest point northward 
we examined in Chatham Strait. 

The spruce, yellow c<»dar, hemlock, &c., cover the coast as far north as Ltuyn Ba;y, whence west
ward t<> Prince William Sound Yery little is known, all navigators reporting a Yery forbidding low 
coast, covered in part with wood, but closely backed by tlle great St. Elias range, with its summits 
avera.ging from 8,000 to 91000 feet, and every gorge filled with snow or glaciers. The Russian 
Company has no facfury along this stretch of coast, and their explorers report numerous small 
streams running through it to the ocean. 

On Prince William Sound, notwithstanding the severity of the winters, vege\ation is reported 
to spring up with great rapidity, and berries of every variety and in great abundance flourish 
where the low snores are not densely covered with spruce, alder, and birch. 

The same remarks apply to Cook's Inlet, with its warmer summer and more vigorous rngeta
tion. Its western shores are covered with timber. 
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Similar products continue to Alaska Peninsula and tlm nortl1ern Il3TL of the island of Karfo1k, 
although on thi.s i;,;laml we found the trees smaller and shorter, and growing only in the valleys or 
low grom1d;.;, and in (lotnparati\'ely small areas along the northern coast lines. 'Ve sa1v none cov
ering the mountain sides. Mention has already been made, of the productions of K:1diak, in the 
Yicinity of St. Paul. At thi;,; place and upon the lands about the settlements on Spruce Island my 
ai-;sistaut:-; estimate(l the nnmhe,r of cattle at two huudretl. 

Tbe Yegetable productions of Gualaska were found similar to those of Sitka and Kadiak;. bnt 
no trees exist west of the middle of Kadiak and the peninsula abreast of it. Turnips and pota
toes are cultinited by a few of the Aleutians, after removing· the covering of sphagnum from 
the soil; aud were there an:r proper aud cultiYatecl incentiYe to industry anll improyement, no one 
can doubt tht> capability of the, soil affording fair quantities. Bishop Yeniaminoft' sa~·s that the 
potato ;yields from four to SPYen fold aml attains "great 8ize/' from t11ree to ten making a, pound 
weight! Ile is our authority for sa:ying that among the mountains of Ena1ai;;ka are found great 
numbers of dead willows. 

1 fonud growing in 1:--nalaslm Bay, in great q11antities, in certain localitil's, the pea called h:r 
botanists Pi.~um ma1·itimum, and from it8 luxuriance and size have little doubt but that it could be 
readily cult.i rntetl. n wai-i found in all the s.tages from flowering to the ripe fruit on the 7th of 
Se1)tember. Seed was procured for growing ou the Atlantic coast. Captain Br.rant has found 
thi8 pea gTowing· aH far north as Norton Sound, in latitude 64°. Throughout the whole country 
the iields are brilliant with mmi.Y-colored ffowcrs, gratif)"ing the e.ve, and satisfying the explorer 
that the eonntr~· has a moderate climate. 

ThP mn-ig·ators of the Hussian-Ameri('an Company inform me that the produetjous of all tbe 
islandR to the west.ward are similar to tl10He of Unalaska. Tebenkoff say8 that the potato is culti
vated by the inhabitants in eYery Yillage of the eonntr:y. 

I lmYe no ayailahle Holuces of information concerning the vegetation northward of the penin
sula of Alaska from B1•istol Bay, in 58°, to the month of the KYicl1pak, in ()3°. 

Further to the northward we haye the eYideuce of Seeman, in his "Botany of the Vo;rnge of 
her }\fajel\ty's 8llip Hernld, 184;'.5-'51," to slw"· that the coast even in this bigl1 latitude has a vegetation 
dne to a much lower latitude. He says tlie ('limatP is considerably mihler than that of tlie eastern 
shores of .America in the same parallel. ThP proofs we rn~Pd 11ot deduct~ from artificial tables; 
nature herself has written them on the face of the country. The abnmhmce of animal life, the 
occnrrcnce of many southern plants, and, aboYe all, the limit of the woods, if compared with the 
opposHe shores, furnish indb;putable eYidence. Ou the eastern side of .. A.Jnerica no forests are 
found aho\·t'. the mouth of the river Egg, aboYe the 60th degree of latitude; on the western they 
extend al'\ far as latitude 6fi0 44', or nead:;· seven degre('l'i further towards the pole. ''The summer 
sets i11 most rapidly, and the lamfacape is quickly overspread with a lively green; flocks of geese 
and duckH arriYe from the south; the ploYer, the snipe, and many other birds enliven the air with 
their notes." "The s1m is now al way8 above the horizon, and the ra:rs falling continually upon 
the Rnrfaec of the earth prcn~nt the temperature from cooling down t-00 much; and thus, notwith
standing the low altitude of the sun, a degree of warmth is produced which, under other circum
stances, would not be possible, t11e thermometer rising as high as 6lO Fahrenheit. \Vith the sun 
shining throughout the twenty-four hours the growth of plants is rapid in the extreme. The snow 
has hardly disap1)earcd before a mass of herbage has sprung up, and t11e spots which a few days 
before presented nothing save a white sheet are teeming with an active vegetation, producing 
leaves, flowers, and fruit in rapid succession." 

The whole eountr;y, from Norton Sound to Point Barrow, is a va;:;t moorland, whose level is 
only interrupted by promontories and isolated mountains. The rain and snow· water, prevented by 
a frozen soil from descencling through it, form numerous 1agoons, or when the formation of the 
ground opposes this, bogs, the general a1>pect and vegetation of which do not materially differ 
from those "of northern Europe, being covered with a dense mass of lichens, mosses, and other 
uliginous forms. Places are covered with plants and sometimes difficult to pass. "Wherever 
drainage exists, either on the shores of the sea, the banks of the rivers, or the slopes of the, bills, 
the ground is free from pe<it. Such localities are generally clad with a luxuriant herbage, and 
produce the rarest as well as the most beautiful plants." 
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"The aspect of some spots is very gay. l\Ian.v flowers are larg·e, tbeir colors bright, ana 
though white and yellow in·eaomiuate, plants diRplaying· othe1· tints arP not uncommon. Cape 
Lislmrne, (in latitude G8° 1)21

,) orw of tlie most productivl' localities, ]ook8 like a garden.'' 
"About No1·ton Souud gron:>s of whitt· sprnce trees aud N11li.r speeiosa. are fragrant: north

ward they liecorue less almudaut, till in latitude GG 0 4', OU tlie lmnk::; of tlie Xoatak, ihP, z1i1tus all)li, 
disappears." 

To pre>ent the ra>ages of scurvy, the EsquimmL'C "coiled for their wi1Jter fltock: Taspberries, 
whortleberries, and cranberries, which are placed in boxes and preserTed, ll,\' being frozen into 
such a hard mass that iu order to divide it recourse must be had to tl1e axP." 

"In the i-mb-ard.ic regiom; tht>re are plants 'vhich ilH• eye il'I acenstome11 to lllPP1 in tlw plaiHs 
of more temperate climates, * * * * besides annuals and hienuials, and slunbs mHl treeli." 
''.A peculiar foature of the vegetation is ifa harmless character. The poisonous plants are fe'1- in 
number, and their qualities by no means vit'nlent." 

It is a curions fact, that throughout our exploration no reptile; toad, lizaru or similar animal 
was seen, and Seeman states tl1e same in regard to the arctic aud sulJ-arctie regions. 

Captain Thomas infrmns we that this season (18Gi) has been remarkably open, and that he 
reached the latitude of i2° 5!'V. Feom the position of" Plo\·er faland,'' north of no, he skirted 
the low coast to the uOTth·nortllwest and to fl1c west-southwest. and gaw it stretehing far westward 
to include the "extensive high pea ks'' of the maps. So this .. Plm·er ls laud'' i;; ouly a hill form
ing the em;tern tl~rmination of a very exteush~e laud, whkh was covered with a ver;y luxuriant 
coat of green in August and September. 

Of tlwse little is known, antl Prince l\1aksoutoff confess(\(l that tlie Hnssian-,\merican Com
pan;y had lleeu so persistently engaged iu procuring furs aud stndyiug the best methodt< of kl'cping 
up Ute sup11Jy that no thorough miiwn1logfr.al Pxploration lia11 hee1t umde, althong!J a largt• cabi
net of mineralogical specimens for compari,,;on had been furnished by the company to the chief 
establishment at Sitk<t. U udcr his tlirection the very few iu possession of the sen~ants of tlie 
company were transferred to me and referrer.! to the geolog·ist. 

·The great dC'sideratmn of tl~e Pacific coast is coal, antl we had been led to suppose that some 
of t.he reported deposits in Alaska were really coal, bnt the specimens from the jsland of Unga, 
given to mp, by the governor of U1e llm;sian colonies, are nothing mor•~ than lignite, thickl~- m:ukPcl 
with iron p3Tites. Moreon•r, at the -worked out-crop iu Coal Harbor it exists in veins of ra1·ely 
more than a foot in thickness. This coal has been faithfully tried ou tbe Hussian stenmer8, and 
after very many experiments has been abandoned and rccourt:ic bad to the Kanaimo coals from 
Vancouver's Islanu. The navigators and engineei·s of the l~us,;ian steamers inform inc that, it is 
very light, burns with great rapidit~~, and letwes ver;}· much ash all(l clinker. Tht\ same general 
remark::; a1>ply to the coal obtained from Bnglisl1 Harbor, at tl1e entrance to Cook's Inlet, and first 
found and reported by Portlock. But I am informed tbat at the northwest point of the entrance to 
Tchugatchek lla,y, under the Anchor Point of old navigators, there is au unworked vein of coal of 
seven feet in thickness, aud this or similar -Yeins crop out upon the shore of Cook's Inlet for twenty 
miles to the northwanl towardi,; Anchor Point. This coal has not been opened, and I forward to 
you a manuscript map by one of the Russian captains showing its position. I also send a manu
script map of English Harbor. 

Two imsition11 on Chatham Strait are reported to furnish coal. One has been worked and 
tried by the Russians and condemned ; the other <lepeuds upon Indian reports. Shoulll petroleum 
come to be used as a steam-producing fuel on steamships, there is a prosped of a supply beiug 
obtained from the southeast shore of Alaska Peninsula, at or near Katmay Bay, in latitude 51.P 
01', longitmle 1540 54', and abreast of Kadiak Island. I have been furnished with a specimen of 
the crude oil obtained there two or three years since. The finder reports that he fouud three 
streams in the above locality covered with petroleum. It also remains to be seen whethe1' the 
specimens of bituminous coal which were discoyered by the geologist of my party will lead to the 
discovery of a deposit of this coal sufficient in quantity and quality to make it available. So 
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favorable are all the geological surrounding,,; that I woulrl respectfully urge upon the government 
the necessity of haying it tliorouglt and exhaustive examination made of this locality. Such 
expl()rati()n could be aided by an escort of the tro()ps from Sitka, under the guidance of scientific 
men. I refer you to :l\Ir. Blake';; repMt for the ge()logical imlications which suggest the strong 
J>rolJability of a large deposit of gooll coal. 

Spt>cimeus of pure copper ha,,e been gathered from Yarious localities, but the principal source 
is on the Atria or Copper Hiyer, about twenty-five or thirty miles above its mouth, where disco,very 
and rnscarch arc retarded on account of the reported hostility of the nati\'es. I have obtained 
from Mr. Klinkofstrom, Russian consul at San :Francisco, a specimen of this copper, and masses of 
about a cubic foot are obtained from the river. All the peculiarl,y-ftgnred copper-plates of the 
natives, twenty-six i11clrns hy fifteen inches, and so much prized as heir-looms by the Iudians as far 
south as Vancouver's Island, are hammered out of pure copper obtainerl from this river. 

Copper combined witlt quartz is found in several localities, and Bishor) Venin,minoff says that 
near l\Iaknshin Bay, between the dista:;t pass and the Tarasoosky Ba,v, there exists a lake high 
among the mouutains, aud that met:tllie copper is found along the shores of the lake. 

Silver has been reportetl in several places, hut when m.r assistants sought the localities the 
guides could not point them out. At St. Paul I found specimens of quartz with sulphate of iron 
and lead. Upon analysis iu Sa,n Francisco, kindly made for the Uoast Survey free of charge by 
John Hewston, jr., )L D., it was found to contain only $4 15 per two thousand pounds, and had in 
it a trace of gold. 

Gol<l is found on the Stakeen River, and even with very crude means of working the miners 
report that they can Imtke from $3 to $7 per day, but the climate forbids them working more than 
six months of the year. Proper methods of working the fine gold placers of this river would yield 
twice the above amount. Gold is reported on the Kakny Ith-er, which enters Cook's Inlet on its 
eastern side about latitude 60° 321

, at the Hussian stat]on of St. Kicholas, but I have no authentic 
information on the subject be,yond the statement by Tebenkoff. \Vhile we were at Sitka experi
enced miners made two prospecting tours over part of Baranoff Island, but without finding the 
' color." The slate and quartz formation around Barlowe Cove, at the head of Admiralty Island, 

on Chatham Strait, in latitude 58° 24', is almost an exact counterpart of many rich gold localities in 
California, but the heavy weather that prevailed while we were there a fow hours prevented any 
other than a cnsual examination of one view of quartz five feet thick cropping out upon the shore. 
It was much disintegrated and abounded in iron pyrites. 

In Little Naquoshiuski Inlet, fiftee.11 miles from Sitka, m;y party discovered very fine marble in 
inexhaustible quantities, and at the mouth of the Ohilkaht specimens of marble of a very coarse 
grain, and otlrnrs of a remarkably fine crystallization, were discovered, all being white, very pure 
and unmarked. 

On the flank of the mountain Verstova, which attains an elevation of 3,381 feet, bismuth of 
remarkably pure qua1ity is said to be found, my informant being one of tlte Russian-American 
Company's officers. The weather was so shockingly bad and the season so late that it was imprac
ticable to send a party of exploration, although the time would occupy but one day. Tlte speci
men I obtained was said to have come from the Koloshes l"tiver, but, that appeare1l doubtful, as it 
was not water-worn, and Mr. Blake made two explorations of the river· for two or three miles with
out discovering any signs. 

Iron ore is report-0d in the vicinity of Sitka, but after two searches in the localities indicated 
the examination was abartdoned; ;yet in this case I attribut-0 the failure to our informant's inapti
tude for topographical description. 

The hot springs, lying on. the southwest part of Sitka Sound, about- fifteen miles from Sitka, 
were not visited, and we know nothing more than from the meagre descriptions of others. They 
are of very liigh temperature, sulphurous, and reported to effect cures in rheumatic affections. 

FUR-DEARING .ANIMALS. 

Of the number and value of the different varieties of skins obtained from the Indians by the 
Russian-American Company it is impossible to form an opinion, as the very existence of their 
trade depended upon the secrecy with which it was conducted. That the company has been able 
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to maintain a large establish~nent in persons and material is strong circumstanfotl proof of the 
value of the trade. The almost absurdly small amount of trading; articles paid to tlie Indians for 
their most valuable skins is so man·ellom;l,r low that it would astonish those who haxe to pay such 
enormous prices for the mauufactured fnrs ju our large cities. Tlie company it1>elf must realize 
oYer a thousand per cent. upon the first cost of the skins, and then it must be considered that the 
coast Indians are not engaged solely in huntiug, but act as inte:rtraders 1)et'We:en the company's 
agents and the interior Indians, who ai·e neYer permitted to Yisit the coast. 'I'he Hudson's Bay 
Oompany has had a purchaAed right to trade in certain localities on this coast, arnl their traders have 
availed themselves to tbe uttermost to olJtain the greatest. possible sup11lies. From the mouth of 
the Cbilkaht alone they took this year over twenty-three hundred martens or" Hussian sable:>." 

It is useless for me to enter into the description of the different kinds of fun; upon the coast 
or of the habitat and relative abunddbce of the different animals. The gon•ruor of the c01n11a11y 
had a map in colors exhibitil]g at a glance the localities of ever.r fur animal a11d its frequency. This 
map was obtained for the govermnent by Captain Howard_ 

The policy of the com1Jany l1as been to maintain a regular supply, and to this end they place 
restrictions upon the trade, even designating islands and localities where the animals shall not be 
taken. When the supply of any animal is running short, or an island is found peculiarly adapted 
to su11port certain kinds, a stock is placed upon the island and the natiyes fOTbithlen to hunt there. 
for a series of years. 

Tile use of fire-arms is prohibited in the pursuit of certain animals, a;; the noise is certain to 
!lrive them away. The number of sea.-otter skius now annually obtained does not amount to over 
eleven hundred, where the supply seventy years since, in the Alexander Arcliipelag:o alone, was 
eight thousand, of whicll it was confeRsed that the American for traders secured o•·er six:ty per 
cent. Between Yakutat Bay and lJixon Sound, 'fehenkoft' says that not a single sea otter is fonnd, 
attributing their absence not so much to their destruction as t-0 the noi8e of 11re-arms. 

An important consiUe1'ation in sustaining the yalue of the fur trade, and thereby continuing 
an industrial pursuit to the natives, will be the rigid governmental direC'tion of the imipPr seasons 
for killing the different fur-bearing animals, and to a certain extent the manner of taking t11em. 
Where the practice is t-0 kill by spears an<l arrows, without guns, it will lw wise to continue the 
<mstom, at least until the inhabitants have become accnstomeu to the ucw order of things, and tlie 
habits of the traders. \Vhere the practice prevail8 to kill with fire-arms, it appcms politic to per· 
mit the sale of inferior powder and !'·rms in prescribe<! quantities, otherwise those natives obtain· 
ing fur-bearing animals and game by these means will be at a loss to keC'p up the supply with hows 
and arrows, which they have abandoned many years. Every Indian in the A1exandei~ ~.\rchipelago 
and along the main possesses one or more muskets, and one or two single or <loublc-harrclled pis
tols; bows and arrows are unknown, except as mere matters of trade as curiosities, and for thm;e 
purposes obtained from interior or very distant tribes. 

In a few years the whole fur trade will degenerate int-0 an illicit traffic with whisky smugglers, 
unless the most rigid and inflexible means are employed to suppress it. The Indians themselves 
giye aid and oomfort to the smuggler by timely warning of approaching danger by false informa· 
tion t-0 the officers of t)le law, and by secreting the small vessels of the smuggler when beiug
searched for. The thousand harbors of the coast, the thick weather, and the multitude of chan
nels and straits, many of which are not even ye,t laid down, give the :ulvant.age to tbe 8mugglei·. 

TJIE FISHERIES. 

·Next to the fur trade, in ifs Aigitimate pursuit, the fisheries of the coast of tlrn new Territ-Ory 
will prove the most valuable and certain; in fact, I consider them the most important acquisition 
to our Pacific coast. As the banks of Newf'Oundland have been to the trade of tlie Atlantic, so 
will the greater banks of Ala.ska be to the Pacific; inexhaustible in supply of fish that are equal if 
not superior in size and· quality to 'those of the Atlantic ; and the pursuit thereof developing a race 
of seamen yearly decreasing, as our steam marine, commercial and naval, is increasing. 

We'havethereite:rated and disinterested statements of all the old navigators and fur traders 
that -every part of the coast abounds in cod, halibut, salmon, and every variety of fish inhabiting 
comparatively oold waters, and the experience of the present expedition €'stablisbed t11e truthful
ness of their descriptions. 

28 
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8alnwn.-At some of the entrances to shallow fresh-water streams the water is packed with 
salmon, aml the bears come down in - numbers to feed npon them, selecting the heads only. On 
some of tbe lwachc1;, near these streams, the seine will take them in thousands. In the bays lead. 
ing to the 8mall streams at their head, on the sonthea8t sifle of Alnska Penimmla, the salmon are 
crowded so thickly that the progress of a boat is imp('ded, and should a southeast storm arise at 
such times the fish are driven on the beach in innumerable quantities; one of the Russian n~viga· 
tors assures me that he has seen the beach strewn two to three feet thick with the stranded salmon. 

I forward yon a sketch of the outlet of Gloubokoe or Deep Lake, on the south side of Sitka 
S1mnd, where the Russian-American Company have built darns, traps, foot bridges, l1onse,s, &c., in 
the most substantial manner. The dams and traps lie across the upper part of the rapids, which 
have a fall of nine feet over rocks. The traps are large i:ctangular spaces made with stakes 
placed perpendicularly and near enough to each other to allow a free flow of water, and yet pre
vent the ~mlmou passing between them. The side of the trap towards the descent has an opening 
like the entsance to au ordinary rat-trap on a large scale. The :fish rnshe;,; up the rapids and passes 
througl1 this opening to the staked inclosnre, where it remains swimming against the moderately 
st,rong current. When several salmon have entered they are lifted out by a kind of wicker basket· 
and place<l in large boxes lying between the trat1S, of which there are six, with means of adding as 
many more. The last ~"ear's catch that was packed for market amounted to five hundred and 
twenty barrels, containing from eighteen to twenty-five salmon each. As high as one thousand 
salmon have been taken in one day. · 

The great winter food of the natives is dry and smoked salmon, of which they lay in very large 
supplies. 

Cod.-But the most valuable fish on the coast is the cod, and, so far as ascertained, it has already 
been very profitable to those interested in it, although in one or two instances Josses have occurred 
by finding the nargo improperly cured. Tl1ose persons interested in it refuse to give detailed infor
mation of their outfit, catch, profits, or of the banks where the fish are caught. It is, however, 
generally uu<lerstood that the principal fishing grounds are about the Sbumagin Islands, while 
some fish off the island of Kadiak, and a few go as far as the Ochotsk Sea; fishing along the west
ern shores of tlle peuirnmht of Kamtschatka, where the fish average about twelve pounds each. 

In our voyage to Ka<liak and Urrnlaska, an<l returning to Sitka, we saw none of the numerous 
fishing :tleet that was out this season ; probably on account of the lateness of the season, but more 
likely because we passed through the Pctries or Chelekoff Sjrait, between Kadiak and the peniu · 
snla. The Portlock bank, which we sounded over, off the northeast part of Kadiak, is possibly not 
a favorable ground for cod on account of the muddiness of the bottom, although certain localities 
may afford good feeding grounds. 

In 1866 twenty-three ve_:.;sels, comprising _barks1 brigs and schooners, started from San Fran
cisco for the various fishing grounds, hut concealed their particular destinations ; their time for 
leaying San Francisco is as early as ::\farch, arrivjng on the grounds in April; and they should 
leave about September. 

Two or three smaU schooner8 sailed from Victoria and made fair catches, so much so that the 
importation of co<l inro the poril!! of British Columbia has ceased. 

The amount of fish brought into the San Francisco market in the season of 1866 was estimatecl 
at from eight hundred to a thousand tons, which would appear a very low estimate, as all the ves· 
sels reportecl full cargoes. Ko rongnes and sounds were quoted, and were evidently not saved i and 
only a small quantity of cod-liver oil was saved by one of the vessels from Victoria. 

The supply from the Alaska banks has stopped the importation of codfish from the eastern 
ports to San J<'rancisco, and when the curing process is properly understood and carried out, the 
Pacific coasts of America and Asia will become consumers. 

The fish liave not been cured on the Aleutian Islands because the territory belonged to Russia, 
but were kept in salt as long as six months, or until the return of the vessel to San Francisco, evi
dently to the injury of the .cargo. Many of the persons engaging in the business knew nothing of 
the manner of catching or of curing the fish, 3ret the prices commamled were from thirteen to seven 
and a half cents (gold) per pound; and last February the average rate was nine and a half cents. 
Que vessel carried her full cargo direct to Australia, and received eight cents per pound. 
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The large amount of fish consumed in California, where the population is largely Catholic, has 
always created and snst:tined a largl' demand, and the new cargoes are quickly dispost•<l of at rates 
ranging as high as thirteen cents per pound. The southern c11astx of America are almost wholly 
Catholic in their iwpulation, and so soon as the fi::ih are well cured, the demand frolll that source 
will increase. It is doubtful whether we can compete with tile Asiatic fishermen in their own ports. 

Some of the vessels are said to commence fishing along the Alaska coast 11orth of 540 40', and 
to work northward along numerous lmnks which they appear to ha Ye fouml. Tlw fish are taken in 
from fifteen to forty fathoms of water; the best fish in the deepest water. 

It has been found practically that the Ochotsk sea is too distant from Sau Francisco, and the 
fleet of 1807 from San Francisco were supposed to be bomul generally to the vicinity of the Shu
mag"in lslands. They report that wherever the water is sufficieutl,r shoal the cod is ,-er,y abundant. 
In 1866 the largest takes were off th6 Shurnagin Islands, off which we got soundings this ~-~ar in 
forty and fift,y fathoms at a distance of thirty-fh-c miles. 

The soundings of Portlock, of Vancouver, and of this expedition 1n·o,-e the existence of a 
eom:parativel:y shoal bank, extending along the southeastern coast of AJogTiak and Kadiak, with a 
deep pocket of ninety fathoms, no bottom, twenty-fi\•e miles east of St. Paul. The shoalest water 
obtained on this bank by this expedition was forty-five fathoms in latitude 580 16', longitude 1±9° 
42', aecordi ng to ]\fr. Mosman's observations. It is fair to assume that this bank extmHls along tlw 
southeast shore of Kadiak, as incidental and m1conneckd observations indicate. South by east 
fourteen miles from the eastern end of the easternmost of the Trinity Islands, Vancou Yer found bot
tom at fifty fathoms. Soundiugs on the English chart 2172 give fifty-11\'e fathoms near!~· midway 
between the Trinity Isles and lTkamok Island, which lies on the prolongation of the longer axis of 
Kadiak, fifty miles from the Trinity. }"ifteen miles south of Ukamok Vancouvel' got seve11t,\--five 
fathoms, sand and shell bottom. Thirty-five miles east from the soutli end of the island of :Kiuniak, 
the southernmost of the Shumagin Islands, we obtained coral and sand bottom in fortv fathoms of 
water; the position as determined by Mr. Mosman is in latitude 54° 38', longitude 1B8° <H•'. Ten 
miles further westward the depth of water was fifty fathoms. In neither of these localities were 
an;y attempts made to fish. 

Tebenkoff gives soundings of 45 fathoms fifty miles south 330 west of the soutliernrnost point 
of the Shumagius, on the line and nearly half way towards the dangerous reef and hilaml of San
nakh. From that position the nea,rest islands to the northward are about, thirty-five miles distant. 
In latitude 540 20' and longitude 162° 30', about nine miles southeast from the Sannakh reef, we 
got bottom in thirty-five fathoms, rock and barnades being brought up by the lead. But the exact 
point of the reef from which we. took our departure was not known, on account of the dense fog 
prevailing when we unexpectedly made it. 

The bank whern trial was first made for fish was found oll the fifth of September, during a 
:prevalence of thick weather. Mr. Mosman fortunately seized an opening and obtained good obser
vations for longitude; with an approximate latitude, the position is in latitude 53° 35' all(l longi
tude rn40101, and near it soundings were obta:lned in fifty fathoms of water, the lead bringingup sand 
and a small star-fish. 'Vith thick drizzly weather the vessel driftfld to the nOl'thwest by compass, 
until sixty-five fathoms were struck with sandy, pebbly bottom. Here the lead-line was b:iited, and 
while on the bottom the first cod took the hook. The fish proved very plenty, fat, and bit eagerly; 
frequently two were brought up on a double-hooked line, and sometimes three were brought up 
on a line with thrne hooks. The largest measured thirty-seven inches in length, and several 
reached thirty-six inches. The finest was thirty-six inches long, twent,r-three inehes ~rirth, and 
weighed twenty-seven pounds; was very fat and certainly of as fine if not fiuer flavor tha11 cud I 
had eaten eleven months before, freshly caught on the south coast of Newfoundland. 

The vessel drifted to the northwestward all the afternoon over this bank, with the same depth 
of water and fish biting well, alt.hough all appeared in capital condition and their maws full of food, 
such as squid, halibut head, fil'!h the size of a herring, sea-lice, &c. We got no obsen-ations 
that noon or afternoon, nor any all the next day, on account of thick, foggy, drizzling weather, but, 
the vessel could not have been far from latitude 53° 40' and longitude 1640 30', lying ::iixty-iive miles 
east-southeast true from the middle of the Akoutan Pass, and fort,y miles south-southeast from the 
Unima.l Pass. The weather was a.Jt,ogether too unfavorable to make an extended examination of 
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this localit:r- The fifty-fathom position is forty miles broad oft' the nearest island of the Kriniatz
kin grouri, lying between Unimak and Unalaska. Much deeper water, one hundred and four fath
oms, oYer a bottom of black sand, was subsequently found in latitude 530 38', longitude 1650 25', 
fort_y-tl1ree miles ·westward of the above cod bank, and twenty-five miles broad o:ff the islands. 

In addition to the already acknowledged Ruccess of the cod-fishers from San Francisco and 
Victoria, and our own experience, I add that of Captain Bryant, formerly a whaler in the North 
Pacific, and now an influential member of the Massachusetts legislature, quoting from your notes 
of May 26: "Behring Sea is a mighty reserYoir of cod and halibut, so that he never threw over his 
lines without bringing up fish in whatever part of the sea he might happen." The soundings of 
this sea, aud of the Arctic Ocean north of Behring Strait, indicate it as the most remarkable sub
marine plateau of s11cli great extent yet known. On the eastern half of this sea soundings of fess 
than fifty fathoms are found oyer an extent of eighteen thousand square miles. 

"South of Alaska, at a distance of say fifty miles from shore, there are banks running parallel 
to the coast, admirable for cod-fishing; these banks can usually be recognized by the lighter color 
of the water." 

The fishiug smacks carry their bait from San Francisco at a cost of about one hundred dollars 
in gold for a one-hundred-ton .vessel. We fished with clams, the Sakizotkerus nuttall-ii, obtained at 
Fort Simpson on our way up; but there are plenty of small fish, herring, clams, &c., suitable for 
bait, in all the harbors along the coast. 

The importance of the possession of these islands can liardly be overestimated; not only can 
onr fishermen enter and fish in every bay when heavy weather compels them t-0 leave the banks, 
but they g·ive ample opportunities for the successful curing of the fish, certainly as great, if not 
greater, than I saw on the south shore of Newfoundland. Instead of making the long trip to and 
from Sau :Francisco, and of keeping the fish so long in salt, especially if imperfectly cleaned, it 
appears feasible to make a general depot and curing establishment1 as at Kadiak, whence vesse}s 
could carry the catch of all the smacks, which might readily refit in winter and be ready for the 
opm1ingof thenext season. I mention Kadiak as affording the nearest available timber for repairs 
and as already a depot for the ice crop of the Pacific. 

In conversation with the govei·nor of the Russian colonies upon the value of the cod fisheries, 
he acknowledged that the Russian government had not been aware of the extent, value and import
ance of the cod grounds as a new industry in the Pacific. While its commercial value is so great 
to us, it will prove of great service to the Aleutians, who are patient, skillful, and fearless in their fish
ing. Under proper guidance they may be very profitably emi>loyed in the taking and curing offish; 
and in order that our fishermen may know where to find labor among these islands, I procured from 
the priest of the Unalaska district the population of every village from Attu t-0 Unga. These 
statistics will be found under the head of population, &c. 

Herring.-In September, when drawing the seine for salmon at Illoolook Harbor, several her· 
ring were obtained of large size, fatter and of much finer flavor than the herring caught on the 
California coast. No information was obtained of the season when they visit the coast. They are 
found in the vicinity of Sitka, and doubtless visit the whole seaboard. Portlock mentions that, 
"when hauling the seine, he caught large quantities of herring and some salmon. The herrings, 
though small, were very good, and two hogsheads of them were salted for sea store." 

The herring, besides its own intrinsie value, has an important bearing on the question of the 
cod fisheries in supplying bait, which is now carried from San Francisco for that purpose at large 
prices. 

Wlwle.-The waters surrounding the Territory of Alaska have always boon celebrated for their 
wha1e. fisheries, and the Russian-American Company formerly paid some attention to this branch 
of industry and profit, and had surveys made in Cook's Inlet for asoortaining the proper anchorages 
and harbors for their whalers in winter. They even established a ship-building station in Besur· 
rection Bay, on the eastern shore of the Kenai Peninsula. But as the whaling was not so remuner
ative as the fur trade, their whole e:ltom were directed to the full legitimate development of that 
business. Some of the Russian navigators inform me that their best whaling grO\llld, from the 
middle of June to the middle of July, was in the region named Fairweather Gronnd by the .A.mer· 
ican whalers, and lying between the Pamplona Beef and the shores off Mount Fa.irwea.ther. The 
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richness of this locality is confirmed by all the old navigators and fur traders, who found tl1esc 
waters abounding in whales, especial1y in the region of the Barren Islamls, between the I>euinsula 
of Kenai and the Island of Kadiak. As early as June 4, (1787,) Dixon, when four or five 
leagues off Port Mui grave, found many whales pla~ving about his ship. Captain Bryant, in his notes, 
says that Fairweather Ground is at proper seasons the great receptacle of the mollusk called" whale's 
food," the clio, a minute animal about the size of a flax seed, aud haYing a gelatinous consistency 
it covers the ocean like a scum. 

"-This mollusk drifts along with the coast current towards the west at the rate of about one 
mile per hour. During this season the sea and all the adjacent bays are filled with the whale. The 
mollusk collects umler the lee of the submarine range of Pamplona. The whaling season continues 
from the last of June to the middle of -Tuly." 

It becomes an interesting question to trace back the path of this mollusk; the indicatiouK of 
whale in the vicinity of the diYide of the Japan current, about latitude 47° and longitude 147°, arc 
such as to suggest the probability of the mollusk being brought by the great stream towards the 
coast. The old navigators notice many whales in that region as early as April. 

The Clio borealis, a small animal with a -flat head, body, and tail like a tadpole, but ha.Ying in 
addition a pair of wings, by means of which it progresses, inhabits the .Arctic seas, and when the 
weather is calm is so abundant that the surface of the ocean is covered by them. They swarm in 
such myriads as to serve as the great part of the food for whales. 

About Unalaska we saw numbers of sperm whale in September, and in August the sperm 
whaler, William Gifford, was entering the north strait of Kadiak to fi.11 up, reporting m;; having left 
the coast of Queen Charlotte Island, where four other sperm whalers were fishing this season. The 
Gifford had been out from New Bedford since November, 1863, her time lwingftve ;rears. Slie l1ad 
sent home 2, 700 gallons of sperm oil, worth $90,000 in gold, arnl had on board four hmulred barrels 
more, intending to take nothing but sperm whale, until near tho end of her cruise. 

The command of a1l the bays and straits .of the north west coast resorted to by the whale gives 
very great advantages to our whalers, that need only be mentioned to be appreciated: fishing at 
all seasons, opportunities to winter and refit, depots for cargoes, and regularity in tr:msshipping 
them to the east or to the Pacific ports. 

A great many whales are found in the straits of the archipelago Alexander, but the very deep 
water is a drawback to successful fishing. 

For the last six years the whaling fleet of the Arctic has averaged not less than eighty \"esse1s, 
of which seventy belonged to the United States. Their average catch in those watBrs amounts to 
not less than twelve hundred barrels each, and about 20,000 pounds of whalebone, rnckoning the 
latter at sixteen pounds to the barrel of oil. One reason given to me by the whalers for pre
ferring the Arctic regions over the Gulf of Alaska is the shallower water. In ~e .Arctic Ocean and 
Behring Sea the depth of water is about thirt~' fathoms, and the whale, in "sounding," after being 
struck, drives his head into the muddy bottom, and has it covered with mud when he rises. The 
whaler learns readily where and when he will rise in such a depth; but in the deeper wate1·s of the 
Gulf of Alaska, the whale does not strike bottom in sounding, and it ill ver,y difficult to estimate where 
he will rise, and not unfrequently sounds again and again, and thus draws the boats far from the 
vessel. 

WALRUS IVORY. 

Coal Harbor, on the north side of the island of Unga, has been the point for receiving the wal
rus tusks, obtained from the Walrus Islands, on the north side of the Alaska Peninsula. During 
the wint.er the walrus is said to be driven on great bodies of ice into the larger bay, thirty miles 
long and ten miles wide, embracing the Walrus Islands. Here the Indians kill them, secure the 
tusks, and trade them to an em.:ploye of the Russian-American Company stationed at the store
house in Moller Bay, at the mouth of a small stream in latitude 550 55', and longitude 160° 41'. 
Thence the stock was carried on the sh01:iJ.ders of the natives, or on dog-sledges, across the penin
sula to the head of Portage Bay, twelve miles deep by four miles wide, and lying north-nortl1west 
and south-southeast by oompass, and directly north of Unga Island. In Portage Bay they are 
:met by another body of Indians in their bidarkas, or skin canoes, from Coal Harbor, whither the 
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tusks are transported. In some seasons ten tons of these tusks are secured by the Indians, and 
the_1' are valued at i;event.r cents (gold) per pound at Sitka. Large quantities of the tusks are 
obtained in trade aud capture by the Arctic whalers, who also try out the oil. 

The sy:-;tematic hunting of the walrus, prompted by better prices than ha ye been paid by the 
barely life-sustaining tariff of the Russian-American Company, will develop this valuable branch of 
industry. Arctic whalers just from those waters assure me that the number of these animals is 
incalculable. 

POPULATION AND GENERAL CHARACTERISTICS -OF TH:E INHABITANTS. 

It is not necessary to enter into an elaborate account of the divisions and subdivisions of the 
Indian races that inhabit the seaboard of Alaska, although I haYe had translated and gathered 
materials upon that subject; nor is it expected that I will give any account of the manners and 
customs of the people. 

The annexed official table of the population of Alaska, excluding Esquimaux, Koloshes, and 
inland tribes, has been obtained, through the kindness of Prince Maksoutoff, from the archives of 
the Russian-American Company, at Sitka, and includes the Russian half-breeds, (known through
out this Territory as Creoles,) the Aleutians, which embrace the Aglemootians of Alaska Peninsula, 
and the natives of Cook's Inlet or Kenai Bay, Priuce William Sound, and Cop1)er River. The in
habitants of Lemusin, Behring, and Copper Islands, are embraced by the table; but in arriving at 
the numbers now subject to the laws of the United States, they and the Russians are excluded from 
the final enumeration. The total adult and minor population then stands 4,511 males and 4,505 
females. 

The Koloshes are inhabitants of the Alexander Archipelago, and extend as far west as Yakuta.t 
Bay, and many of them visit the Copper River every season for the purpose of trade. They are · 
supposed to number four or five thousand, although Tebenkoff places them at forty thousand, and 
describes them as a fierce and treacherous race. Bishop Veniaminoff estimates the number of 
Koloshes, from Yakutat Eay to Dixon Sound, as five thousand eight hundred and fifty. 

The Esquimaux, north of Norton Sound and round the Arctic shores, are estimated by Beechey 
to number twenty-five hundred. 

Through the courtesy of the officers of the company, I am able to further subdivide the sums 
given in the table among their respective islands and distiicts. 

On the island of Attu, 115 male and 105 female Aleutians. 
On the island of .A.tkha, 146 male and 159 female Aleutians. 
On the island of St. Paul, 147 male and 136 female Aleutians. 
The population of the islands and villages of the Unalaska and Unga districts was kindly fur

nished me_ by the priest of Illoolook, and differs slightly from the records at Sitka. It is here given 
in ru;t{)mo, as indicating to our fishermen and traders where labor can be procured. It is compiled 
for the year 1867. 
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I Males. i Females. Ii Total. 
! I 
1--- -----i---

On Unalaska Island: UNALASKA DIHllICT. I I I 
In the Illoolook settlemeDt .. -- ......... -- - . - ----·- ---- _ .. _____ ......... ! 153 I 156 309 

~::;: ;:~::!::;;~;'.i~~:~~::::::::::::::::::::::::::::::::::::::::::! : E 1 

:: 

In the Setshekinski Yillage ·············--·-········----···············1
1 

21 28 I 4!J 
In the Imagwinski Village............................................. 17 15 I 32 

: 1--
Makrng a total on Unalaska bland of. ....................................... i----------1 570 

· I 1 
s5 

~= ~~:::~:~~::::::::::::::::::::::::::::::::::::::::::::::::::::::] :~ ! ~~ 
~: ~:~:'.~:;:::::: ::::::: :::::::::::: :::::::::::: ::: ::::::::: ::::::::::::! ~ :~ I 
OnUmnak ...................................................... -------1 51 JOI j 

I 1---: 
Making the- total populatlon of Unalaska district. ..................... f· •••• • •• . ••••••••• I 9fi5 ! 

UNGA DISTRICT. r !==l 
On Ungalslan_d .......................................................... 11 8~ I JU4 I 

~= ~:~:~:E;:::::::::::::::::::::::::::_:::::::::::::::::::::::::::::::::i ~~ ~~. ;; i 
I 

InPavlof•k.iVillage.' ................................................... I 19 ! 21: 40 ! 

~~ :~~~:·.~i~:ll~~:-::::::::::::::::::::::::::::::::::::::::::::::::::.1 ~~ I~~ I l~ ! 
Mnking the total population of Unga district ... -···.----. - •••••..••• J .. -·-. -. . ..... ---11 --~::>tl ! 

OTHER rt.ACES. ! ,==1 
~: ::: ~::~:;!;.~:.:~::::::::::::::::::::::::::::::-.::::::-.:::::::::::::: :1 l~: ! 1~ '= ~: I 

Making the total population under the charge of the priest of Pnalns.ka j·--- ---- --i ... It 968 l 

On the Peninimla of Alaska : 

Upon the islands of Kadiak and Afognak there are of Russians, 50 males; of Creoles, adult 
males, 209, children, 240; adult females, 216, children, 196; of Aleutians, adult males, 628, children, 
326, adult females, 560, children, 324; making a total of 2,499. The Koloshian colouy, at St. Paul, 
formed of redeemed slaves of Sitka, is not enumerated; judging from the number of houses, they 
probably number sixty people. 

On Alaska Peninsula., opposite Kadiak, there are of Aglemootians, 439 adult males, and 311 
children; of adult females, 422, and 261 children; making a total of 1,433. 

The Indians about the entrance to Cook's Inlet, and round to Copper River, number 223 adult 
males, and 151 children; 225 adult females, and 113 children. 

The Indians in the northern part of Cook's Inlet number 324 adult males, and 167 children; 
393 adult females, and 203 children. 

The Aleutians are very distinct, in their looks, manners, language, and customs, from all the 
other Indians of the northwest, and many of them bear a close resemblance to the less marked of 
the· Japanese, so much so that the question at once arises whether this people has not bet\n directly 
derived from cast-away or shipwrecked inhabitants of Japan, carried thither by.the Kamtschatka 
branch of the great Japanese stream ; some of the names of their islands, the name of their chief, and 
other peculiarities strongly indicate this origin, but it is not our province to investigate the problem 
in this place. They are a quiet, patient people, gifted with a gre,at deal of ingenuity, and always 
trns.ted implicitly by the Russians. The priest of the Unalaska district is an Aleutian, and a man 
of more than ordinary natural ability and taste. The surgeon of the company sen·ice at Illoolook, 
now the Coast Survey tidal observer, is also a full-blooded native, who will, I feel satisfied, a~quit 
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himself creditably in his obser""ations. Many of the block-houses of the Russian Company are con
structed hy the Aleutians; and the church at Illoolook is a good specimen of their workmanship; 
even the capitals of the interior wooden columns were car\'fid hy thPm w:ith rude means. They make 
skillful mechauics, aml the i11·i11ci1wl rnechanician and instn1ment-repairer at Sitka is an Aleutian, 
who earl.r displa~-ed talent, and was sent at the company's expense to St. Petersburg, where he 
learned the business of an optician. His workmanship exhibits talent that needed a large field to 
develop. This man's°"'ife, a f'ull-l>looded Indian, and their daughter, attended by command the'hall 
given to the United States officers by the Prince and Princess l\faksoutoff, during our stay at Sitka. 
The thirty-eight charts of Tebenkoff's atlas were engraved upon copper by an Aleutian. 

The bida rkas or ;;;kin canoes of the Aleutians, constructed for one, two, or three persons, are fine 
specimens of ingenuity and form; the light frame is constructed of' wood, where the article is so 
scarce that it must be brought from Kadiak, or sought for on the beaches. , In the management of 
these canoes they display cool courage and thorough knowledge of their capabilities. In the 
early days of the first sea-otter hunters, they made coast voyages of a thousand to fifteen hundred 
mi.les with them, traveling from Unalaska as far as Sitka Sound. Vancouver found sevenhundreg 
of these canoes, with fifteen hundred natives of Unalaska and Kadiak, as far eastward as Behring 
Bay. Barano:ff took six hundred of these canoes and one thousand men to Sitka in 1804. As 
models they arc not excelled by any of those I have seen on the Pacific coast; and as simple me
chanical constructions, they are vastly superior to any southward. 

Their large skin boats, baidars, capa1J1e of carrying from forty to sixty persons, were used in 
trading between distant islands as far as St. Paul and St. George, when the Russians first reached 
the country. They are still in use, and were employed at Ulakhta Harbor to coal the steamer Lincoln. 

The Aleutians arc very ingenious in their traps for catching the smaller fur- bearing animals, 
very neat in their Rpears, walrus barbs, and sinew twine, and apt in adopting the simplest means 
to obtain their ends. I have a specimen of their application of the cam in so trifling-an article m1 
a clasp for holding the edge of any fabric wl1ich they are sewing. They soon become very handy 
~with the use of ordinary tools, do good blacksmith work, use the lathe, &c.; but unfortunately 
have hu<l few incentives to continued industry and improvement. The great number of officially 
recognized holillays during the year-eighty-six besides Sundays-has aver~· bad effect upon their 
industry, and tends to keep them close acquaintances with poverty. In fact, the waut of' incentfrc 
for industry is the great drawback to development in general on this coast, and would appear to 
have been the unexpresse(l but inevitable policy of the Hussian-American Company. 

In caning 1igures from walrus tusks, or the tusks of the fossil mammoth found on Kotzebue 
Sound, the Aleufoms display patience, and in many cases considerable ingenuity, constnicting out 
of walrus tusk small figures of hunters, rocks, seal, and fish, representing the practice of seal 
hunting, making mimic representation of' their dancing and musical entertainments, &c. 

In hunting the sea otter and seals they exhibit their tenacity of purpose by watching for days 
at a time rather than lose the object of their pursuit. They do not use the bow and arrow but the 
small ivory-headed spea.r, thrown with the aid of a hand-board, and their exhibiti-0ns of skill 
proved their expertness and proficiency. Most of the crews of the Russian Company's vessels are 
composed of Aleutians, but they do not make the hardy sailor that the European ·or American does. 

Another peculiarity we noticed in their favor at Unalaska: whenever a woman was one of two 
or three persons in a bidarka, she was not compelled to use the paddle, as we have heretofore inva
riably seen on the Pacific coast. The women make very nice specimens of $eWing, and those of 
Unalaska have l1een always noted for their skill. 

No murder has been committed among the Aleutians for the last fifty years, and when one did 
occm~ the whole race was horror-struck. 

Of tlie Kolm1hies, of the Alexander .Archipelago, we have seen comparatively little. They 
have forty large houses outside the stockade at Sitka, averaging thirty feet front by .fifty deep and 
twenty in height, constructed mostly of boards from two to four feet wide, which they make from 
the spruce and cedar. Enormous posts and beams form the frame, and they are roofed with 
boards similar to the sides, but have no chimneys, only an opening in the roof' for the escape of 
the smoke. Some of them have pretensions to com.fort and cleanliness insid~ having well· 
scrubbed boards laid for a floor, round the center spa.oo of six or seven feet square, which u,; filled 
in with pebbles a.nd used as the 1ireplaoo. Their canoes, hollowed from the trunks ·Of trees, display 
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much less ingenuit,\· and graee than tlwse of thP Cliinonks of tlrn Columbia J{iw·r, or the Clallams of 
the Straits of I~uca and Admiralt,\· 111lct. ThPy lian· always be(•11 a tighti11g· rncc, attacking- the 
early traders and discoYcrcrs whcne\·er thp~· eould <lo RO at an ad n1ntage. Tlw.r attacked \·au
couver's Loats npon S(•Yeral occasions, aJ](l in 17!18 attacked arn1 <h•stroyed tlw first settlement of 
Sitka, a few miles westward of the pres:ent location. In 180± tltey had a stoekadt>d Yillage and 
fort at tltP present site of Sitka, ·with se\·eral fonr and 8ix·pmrncler,; work1•rl \J,\ Amerieau tradl•rs, 
and sustained an athtck from the Neva under Lisianf'.ky. The error in an thl' past polit·y of treat
ing- with them has been to a{)knowlPdge the importancl' and pc>wer of thPir chiPfs, so aH to Hecure 
their trade in furs from rival traders. This error has been continuerl w tlw ]ll'l's<·ut da~·, and upon 
the slightest opportunity, or for fancied slight, the,v assume immense air,;, swaggPr with cool iusu
lence mid t.hreate11 war. The pnwtice ol tlw R.ussian-Americau Compan,\- of selling- 1.o t11em <'l'I'· 

tain quantities of rum has transmitted to our goYernment a legac~- vregnaut with num~· edls. 
The policy of trading fire·arms, powde1· and ball to them for temporary gain in trade lias assisted 
in degenerating- the race and effeetually 1lestroyed tlwir natural wealth, the sea-otter. 

The problem to br> solYed is a peculiar one, and it wonltl be out of placl' in me to make sugges
tions as to tltlc' best polil'y to he imrsut><l in treating tlwm, especialJy as the present military goy. 
ernor, ):[;~jor General J.C. DaYis, combines the rerp1isitcs for sneces1< in managing and controlling 
them, although his policy mus:t snffor much dnrangement by tlw illieit intmduction of spirituous 
liquors, so ret1dil;r and secretly effected through tlie hundreds of harbors ancl channl'ls of thiH al'chi· 
pelago, especially as tile Indians, from a loYe of rum, assist in warning ~mu hiding tlw smuggkr!'.. 
Uniform kindness, strict justice, prompt decision, awl rigi<l execution of purpose are tlie corner. 
stones of an.r polic~' h,\- which the~- can be humanely goyerned. 

Alil traders they are shrewd, long in deciding, exacting presentR after a bargain iR ma(le, and 
du not hesitate to break any contral't. On the 8takeeu RiYer tlwy cans<:'d some annoyance to the 
early miners, but of late they have not 1uo\·ed troublesome, especially since the death of two prom. 
inent hostile chiefs. The Iudi::ms from the neighhorhood of Kaik are the sanw that sent a <'auoe 
load of fighting meu, about tlrn year 18.>6, all the way from the Clarence Strnit to "Ybidbe,\· Island, 
iu )Vaslriugton Territorr, to behead ex·Uolll•ctor of Customs Ebl':Y, in rl•talia1i011 for the killing of 
one of thefr cl1 ief me11 when thP United States ste.amer 1\'IassaclmsrHs opent>Jl her ha tteries on the 
temporar.-r encampment of Stake.en or Kaik Indians, on the sand point opposit!i the saw.mills of 
Port Gamble, where the men were employed as laborers. 

Two or t.Iiree years since some of tlw f'.ub-tribes, twl•nty or thirt.\· rnileR wr-st of tlie StnkPPll, 
captured the Bnglish trading schooner Ho,.,·al Charlie, mm·dered her ('rew, :tll(l plnnrlereil and sent~ 
tled the Yessel. In l\lfa,\-, 186:!, between two hmHlretl antl fifty and three hmHlrt>rl of tile India us 011 

the '\Yest side of Chatham Strait, and about twenty.fire miles north of Icy Strait. HPi:;-;1id tlw captai11 
and chief trader of the lludson\; Ba.y Company\; steamer La bouchert>, of seye1t lrnmlrPd tons, on 
the quarter.deck, and taking possession of the Yessel drove the crew forward. But parleying took 
})lace, and the crew luwing a large guu traiiwd aft, agreed to fire off their rifles, the Indians aft<>r· 
wards doiug the same, and finall,y lmwing the Yessel, which at night qni<~tly steamecl awa~· and was 
afraid to 1·eturn for a year. It is lmtjust to the Imlian chief,.; to sa~· that when tht' \'l)SSel returned 
they covered her deck with fine sea.otter and other skins as a preRent to the captain and tnulPr and a 
token of peace. One or two other instances of attack upon small traders have been brought to my 
notice, but enough has beeu stated to show that these Indians must he treated with firmness. 

The commercial rivalry that bas existed between the traders of the l{nssiall-Americau Com
pany and the Hudson's BayComp:m;r, whieh held a trading lease of part of the Russian sea-bound 
territory, has tended to keep a.live and engender excited f'lwliugs on the 1rnrt. of the Indians. Illieit 
traders, with whisky in their cargo, will heighten all the had paRRions of the race. Tebenkofl' sa;n• 
the Koloshes are treacherous, proud, and fond of gain, lint that the first quality has beeu J.,.>radu 
ally controlled since the introduction of steamers in the fur trade, the Indians :1cknowlellging t.hat 
these vessels can find them out promptly aud punish them. 

The natives inhabiting thl'. coast between Yakutat or Bdiring Ba.y aiul Prince \Villinm Snun1l 
are called Ogalentz; tl1ey are not numerous, reckoning only about thirtl'eu lrnmlred soul1', aud Jjy. 

i11g upon ftsh and the products of the 8oil and trade. 
The coast Indians on the southwestern part of the Alexander Archipelago are Hytlers, and 
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belong to the nation that occnpieR the Queen Charlotte's Islands. From Portland Canal south ward 
towards Yaucourer J8lam1, along the main and the bordering archipelago, the Chim-chm-an nation 
holds tlw country nearly to :\Iilliank Sournl, w1wre the Belbellas commence and continue down John
stone 8tmits. 

Of' the characteristics of the natiYes of Prince vVilliam Sound, Cook's Inlet, and Alaska Penin
sula we h~we no recent information. They doubtless ha,vc changed in many rcsp('cts since the fur 
trading has given them means of clothing and luxury, to which none of them are averse. 

DI RE(] T 0 RY 0 F T H.E C 0 A ST 0 F AL A.SK A.. 

DETAILED DESCRIPTION OF CAPES. BAYS, HARBORS, ISLANPS, ETC. 

It woald he almm;t impnssilile1 within reasonable limit8, and certainly be.rond the labor of one 
persou in the time allowed, to give a detailed description of the great number of known harhors 
aml anchorage,;, rocks, islands, and points that abound in the Alexander Archipelago. Imle('(l so 
umuerous are they that mm1.v of them are yet unexplored or known only in general characteristics 
to tlie trader. I<rom Icy Strait and the mouth of the Chilkaht to the head of Puget Sound, this 
great labyrinth of waters stands unequalled in tlw world for safe aml bold inland navigation. The 
s1~herrie8 of Finla11d and the fiords of X onrn.r sink into insignificance before the great dimensions 
of these straitis and sounds. They are magnificent na,-igable "Yo-semites." The extent of shore 
line of the archipelago is nearly 8,000 statute miles, and by their exploration and description Van
couver is entitled to indisputable celebrity. A number of harbors have been partiall,y examinell 
and preliminarily smn'yed by the old miYigators and by the officers of the Itnssian-American 
Company. .Many of these have been already published iu detached form in books aml maps, and 
cliarts of fran•l, bnt no attempt was made to arrange them in any sort of order until Tebeukoff 
undertook to aggregate the labors of VanconYer, La Perouse, Kotzebue, Beechey, and others, with 
the nnmc1'ous l~ussian explorationR, in an atlas of thirty-eight charts rmblished in 1848. His 
descriptive memoil' does not till the requirements of a directory of the coast, but is more occupietl 
with the names of tlw officers ~who made certain explorations. ~Iany of these tentative examina
tions were made in tbeir searche8 for nPw fields of traffic, for winter harbors for the whalers of the 
company, and also to iustrud the mates in such duties, and to familiarize them with the dificrcut 
parts of the coast. 

By very numerous voyages and systematic reports, combined with comparatiYely recent English 
and French explorations, theJ· lutYe improYed the general geographical positions of prominent 
points and harliurs along· the whole coast and on the line of the Aleutians, although a vast amount 
of general, and especially of detailed labor, is yet t-0 be accomplished. In fact there is not even a 
small map of any part of the coast, or of any harbor, which can be counted as worth more than a 
reconnaissance or preliminary survey. The shortness of the working season and its uncertainty, 
combined with the paramount object of the fur trade, accounts for the lack of geographic<tl knowl
edge of this coast, and in l'-Onsideration of these drawbacks the company deserves great credit for 
the amount of geographical work its officers have accom11lished. 

DIXON SOUND. 

This sheet of water, opening upon the Pacific Ocean, lies between the north side of Queen 
Charlotte Island and the south capes and shores of the Alexander .Archipelago, between the lati
tudes of 5P 10' and ;34° 35', and longitudes 131 o and 133~0. From the north part lead several 
straits and sounds; from the northeastern part, which wl\s originally named Buccleugh Sound by 
:l\Ieares in 1789, leatls the channel to the Portland Canal, the southern dividing line between British 
Columbia and Alaska. 

Dixon Sound opens southward upon extem1ive wat:ers leading southward among the islands. 
It is comparatively free from dangers, having, however, a few rocks on the north side that are 
reported to be not well laid down. 

It is named on some maps Granitza Sound, and on others Kygane Strait. It was discovered 
and named by Dixon. 
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PORTLA:KD CA:NAL. 

This exte11sfre arm of Dixon Sound fornrn the southea>ltPrn diYiding line Jwtweeu British Colum
bia aud Alaska; commences in latitulle 34° 411 according- to YanconYer',,; map, and the entrance 
Jies between Point .Maskelyne, on the mainland near Fort Simp,,;ou, and Point \Yales, upon an island 
lying northwest from Point l\faskelyne. Vaucom·er plaees the latter in latitadc 340 -!:?&1, longitude 
13o::i 15' west, (Vol. II, p. 327,) while the position of Point \\~ale" from thP maJl i,,; in ;;4::i ,IJ~', aud 
longitnrle 1300 20'. "'J'he entrance is 11ot morP than two anrl a half milp,,; at•ros,,;, awl thi,.., at tlie 
clistance of a few miles, seemerl to me materially contracted." From the cntrmt1·.e the ('.anal nms 
north 35° east twenty miles, with an ayerage width orthree mile;;, with elta11 nPls hre~tki11g" off to the 
east and west, where it receives Obsen~atory Inlet, a large branch which c011ws abmit forty mih•s 
from the nortlH1ortheast. The 110rth point didding the inlet from the eamil was wmied h~- Van
couver Point Hamsden, aud placed iu latitude 5±0 3!J', and 1011git1uk l:!!JO ;i71' w<>st, (Yol. 11, page 
336.) At first, wlien entering u1m11 tllE' >mn·e,y of the canal and iulPt, Yaneolfft•i· was'' um~crtaiu 
which to consider the main branch." (Y ol. II, p. :3ao.) 

Tile caual coutiunes from the aboYe point with the course uorth 2:1c west~ for;;eyeu miks: then 
north 300 east, for thirteen mile&; uortlt 200 wt>st1 for thirtet•n mill's; uorth 10 Wl'8t, for ten 
miles; north 27° east, for nine miles, and terminates in latitude 55" 431

, and loug·itmk 12\IO 34', 
(Page 34-0, Vol. IL) 

The distance, on the aboYe courses, taken from Vancouver's map, sums up seyeut,v-two miles 
and in his narratiYe he says the total "distance from its entram·e to its mouth is about seYe1:ty 
miles; which, in honor of the noble family of Bentinck, I nained I'vrtlwul'x Canal.'' (l>age 071 
Vol. II.) 

" The shores of this inlet were nearly straight, and in general littlP mme than :1 mile mmuder, 
composed mostly of ]1igh rock;)~ cliffs coyered witli pine h't>es lo a r:onsi1lerahk l11•igl1t; lmt tl1e 
more interior countr,y was a compact body of high barren mouutaius, con>rPd with snow, (<Tuly 29, 
1793.) As we pursued this branch, salmou in great plpnty were leaping in all 1lirectio11"; seal8 aud 
sea-otter were also seen in great numbers, even where the water was nearly fresh, a11d which was 
the case for upwards of twenty miles from its termination." (Vol. II, p. 3±0.) The entrance to 
Portland, according to Vancouver and Russian authorities, is in latitude 540 421

, longitude 1000 '..!5' · 

CLARENCE SO"UND. 

From the north side of Dixon Sound, in longitude 131~0, Cla.rence Sound opens with a width 
of fifteen to twenty miles; runs in a general northwest-by-north direction for 011e hundred 
aud twe,nty miles; thence westward twenty miles; arnl finall.v south-souUrnast. for twenty-fh-e miles, 
with the large islands called Coronation and \Varren, at its western entrance, where it mingles its 
waters with those at the entrance to Chatham Strait. The average width of the whole sound is 
about seven miles, but at some places its available channel is much reduced by islets and rocks. 
In a measure it surrounds the island called Prince of \Vales, the sontl1ern point of which is tLe 
initial point of the boundary line between Alaska and British Colnmliia. :N"umerous strait8 are 
reported to exist through parts of this large island, diYicling it into an extensive gmup, and is hence 
sometimes called the Prince of 'Vales Archipelago. From the eastern side of Clarence Strait great 
arms penetrate in a general direction to the northeastward until they reach the lJu8e of the coast 
mountains; these arms or inlets are known as the Boca-de-Quadra, Behm Cmial, a large one not 
mimed, Ernest Sound, Sta.keen Sonu<l, 'Vrangel Strait, &c. Their waters are nadgable, the shores 
generally very bold and covered with timber; and the whole forming an intrieac,v of inland nad
gation difficult to describe in detail, and best studied on the chart. 'fhe southwestern aud parts of 
the ea.stern shores of 'Vales Archipelago have remained unexplored since the examinations of tlie 
Spaniards, who left little more than numerous names to prominent capes, points, unexplored ln1:vs 
and straits. In many cases it is very diffimtlt to reconcifo the desc•riptions of the old navigato1·s. 

Clarence Sound forms part of that va8t and unparalleled system of deep inland na,·igation 
extending from latitude 470 03' to 590 151• 

The sontheasternmost anchorage and Indian village in Alaska is on tlie main land just east of 
Cape Fox, and about fifteen miles northwest from Fort Simpson, with an intricacy of small bays and 
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channels lea<linp: uorth a11<l e;u;t, ancl cormecting with the Portland Canal ; it is '.l'ehesouity Harbor, 
in latitude iJ!P Ju', lon1ritude 100° 85', from a Hussian mamwript chart. 

l•'ORT snrrso::s-. 

The nrnst a\·ailable anchorage in this vicinit,\· at present knowu is in the cove abreast of Fort 
Si111p,;011, in latitude ;"\4° 33' -1~'', longitude 13()0 2~i1 4H", where the Hudson Bay Company l:ia..n~ a 
stockaded tra!ling post, thP principal one fur all the extent of conn try north of Beaver Harbor. The 
lougitm1e was dt,termiuetl l>y the ruiterl States Coast Survey. 

A small sketch 8howing the anel10ragP and the approaches for two miles has been published b.r 
the Britii;h admiralty; cl.tart Xo. '.!-!~G. 

CAPE NOR'l.'Hl"::\IBERLAND. 

This is the southnn point of the entrance to Clarence Sonn!l an<l lies between it and th(' Tan. 
gas :Narrows. It is the extrPmit~· of the group of iRlalldR called tlw Gr:wina Group; is low, close to 
the water, bnt rises to high ridges of a thousantl or fineP.n hutHlred feet, wooded from the water's 
edgl~ to the smnmits. 'Yhen ('Orning out of the Ta11gas NarTows a low wooch•d islet is seen lying 
off the cape. Vancouycr deseribes the dang-crs around the cape as follows: (Vol. II, p. 380.) Tlte 
sonthcnunost of the rocks lying off Cape Xorthnmberlaml il'l a round lump of barren rock, very 
small, always ahove "'ater, and which lins some breakers lying at a little distance off its southeast 
side. Tlu.' sontlwasterumost of theRe ro!'ks lie;; from the sonth rock north 430 east, distant four and a 
half miles, and is a low, tlat, double rock, always aliow· -..Yatf'r, bnt has much broken ground in the 
neighborhood. '.rltt:> southwe8ternmost rocks are two small rocks al.Joye water, with much broken 
ground to the north and northeast of them and in a direct line to the southeasterumost rocks. 'l'hey 
hear from t11e south rock north 4-!0 west, distant fiYe and a ltalf miles. Between these and the eastern 
:shore lie many dangerous rocks and breakers; but no dangers appeared northward of the south rock, 
between it ancl the other rocks, where tlte channel to all appearance appean•d to be free from impedi
ments. He does not give the distance of that southernmost rock from the cape, but puts it in lati
tude iJ-!O -!+'. On the ehart it is placed se\'Cll and a half miles 80ntl1 of Northumher1a11d Cape. Te· 
benkoff phwes the southernmost islet in latitude 54° 46~', longitude 13l 0 13', and five miles south of 
the cape, wi t.h the tra<~k of tlte Russian ves:sels on either side. 

PORT GARDNER. 

The first bay and anchorage in the entrance to Clarence Sound is Port Gardner, on the west
ern side, and eight miles north-northeast of the southeastern extremity, Cape Chacon of 'Vales 
Island-Prince of Wales Island of Vancoin·er. The entrance is iu Jatitmle 54° 49', longitude 131° 
45', and on Tebenkofrs atlas is laid down about a mile wide and two miles deep, expanding into an 
ample basin insicle the mouth, which has an islet and rock in it. The course to enter this bay iR 
marked on another Russian chart as on the north side of the islet.. No depth. of water or details 
are given. 

~<\.nother bay and anchorage is indicated as a stopping place for trading vessels about two miles 
further northward, along the ;;ame sl10re 

T<lliitcliago.ff Bay.-In latitude 55° 01' there i11 marked another small bay and anchorage on the 
south side of the southeast point of the entrance to :'\foira Sound. No name is giYen to this anchor
age, but the large bay filled with falands just to the southward is called Tchitchagotl' by the 
Russians. 

TANG.AS BAY. 

This large bay is on the eastern sicle of the sound, on the middle one of the three large islands 
forming the Gra.virm group lying between Tangas Narrows and Clarence Sound. There are two 
entrances U1 this barhor, separated by a Jarge wooded island, or rather by a group of five or six 
smaller islands. noth entrances are in latitude 540 59', and the islands separating them are in 
longitude 1310 23', and ha.ve an extent of two miles ea.ch way. Point Davison (named by Van· 
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couver) is thP southwest point of the Gradna lslaud, and forms part of the shore to the we8teru 
entrance. Ther<' is au exh:msin1 reef off this point, srretdtiug sontltwestward auout a mile and a 
half. 'l'he eastern point, being· the son th point of the island in the entntnce, is namt>cl Point Percy, 
and the passage lwtween these points is two milN• wide and runs abont northeast for fmu miles, 
contracts to a mile in width, wlwn it runs north one mile, nortltweHt two miles, where it suddenly 
contracts to a very narrow pn,ssage to the west for half a mile, and expand,; to a large lJaHin two 
miles long, north a111l soutl1, aml one arnl a half wide, east mul west, with teu to fittt'(•n fathonrn of 
water in it. "\Vhere the channel is first contracted to one mile in \Yidtb thP :o;om11ling1' nrnge from 
thirty to twent;v fathoms, with anchorages of :fiftcPn to twenty fathoms in several 11laces. Tbt~re 

are several small islet:;; iu tlw channel, bu~ the:;- lt:in• <leep water close to them. The gt;ogmphical 
po:sitiun of tlie foner anchorage, accordiug to Etoliu, is latitude 5;"iO o:y and lougitt~d~· 101 '.'.) :.t:1 1• 

Hough plans are giYeu of Hi is hay hy Tebeukoff aIHl iu other l~ussian clutrts from that of 
Etolin. The rise and fall of tide is stated at fourteen feet. 

GRAVINA ISLA"XDS. 

The tliree large islands and numerous small ones designated as the GraYina group ha ,-e 11eYer 

been outlined. Two large cllannels pass through tllem from Clarence Sound to tbe Tang.as Xarrows, 
which opens into the sound in latitude 55° 2G', longitude 1;;2° 4:!', and has several aachorages 
throughout its length, with a very pretty basin on the east side of tlw uortlteru entra1rne atHl two 
or three mile:o; inside tlw northern point. This basin has a small islet in its entrance, and anchor
age is obtained in twelve to fifteen fathoms of water over a mmld,v bottom. 

At the north entrance to Ta.ngas Narrows the north arm of Behm Canal leads from Clare11ce 
Sound to the north-northeast. 

MOIRA SOU~D. 

The entrance to this sound lies in about latitude 5J0 02', is about t"·o mil<•s in width, and has 
several islets off each point. It penetrnt.es \Yales Island auout six: miles to the soutltwest; then 
turns sharply to the northwest. for six or eight miles, and terminateH near the head8 of Chohnon
deley Souud, which comes from the north-noTtheast, and Tliakak Ba;y, which come:s from the south
west from Cordova Bay. 

"The land in the neighborhood of l\:Ioira Sound is high and rather stcE;p towards Clarence Sound; 
but north of "\Vedge Island, (in latitude 550 07',) the straight and compact; shores are moderately 
elevated, and the interior country is composed of lofty though uneven mountaius, prmlnciug an 
almost impenetrable forest of pine trees from the wat.er side nertrly tll their smnmits, hnt hy no 
means so high as we had been accustomed to see in the more inland country." (Vauconver, Vol. 
II, p. 381.) 

CHOLMONDELEY SOL:"ND. 

In latitude 550 17', Point Tchasine, or \Vatch Point, runs two miles directly west to the eastern 
side of the entrance to Cholmondeley Sound, one or two miles wide, and off which lie several h;lauds. 
This sound runs south-southwest for ten or twelve miles and opens into several unexplored arms. 
The head of the main body of water lies near the heads of l\Ioira Smmd and of Tliakak Ba.r, which 
opens into the northeast part of the unexplored bay of Cordova. On the inside of the entn~ncc to 
the sound and on the eastern si<le lies the native sctt.Jement of Chasintzeff. 

KAZ.A.RN BAY. 

An anchorage is laid down at t.he ent.rance of Kazan1 Bay, the opening to which lies in lafitmfo 
550 27', longitude 132° 011, one and a hitlf mile inside the point eastward of it. A large island li<'s 
northeast of this point· while a broad unexplored arm of the sound runs westward of Kazarn. The ' . 
bay is four miles long, about one mile wide, runs about south-southwest, and has a settlewe.ut at its 
head. 



 

230 REPORT OF THE SUPERINTENDENT OF 

A second bay lies jnst wPst of Kazat·n and is represented a8 nnPxplored. The great arm run
ning to the westward is sai1l to bend to the n01·thwest, and finally to ben<l to the eastward, opening 
again upon Clarence Sound in latitude 5:;0 40', where the Russian chart has an anchorage, and 
another five miles to the southeast. 

PORT STE"-ART A~D ADJACE~T SHORE. 

In the north arm of B!'hm Canal, wl1ich opens into the east side of Clarence Sound, in latitude 
5;,o .30', at the lrnad of Tangas Narrows, lies Port Stewart, of whid1 the islet three-eighths of a mile 
northwest of the south point lies in latitude 55° 38' 1.>'', longitude 131° 45', on the western side of 
the canal. From the south point the north point bears north by west one and a l1alf mile. 

The general direction of the bay is northwe>it, and the depth two miles; but the upper part of 
the bay, receiving a small stream, is nearly filled by a flat at its western part, leaving a small bay 
in the north part land-locked with from six to 11ine fathoms of water, and one-quarter of a mile in 
extent; this has a narrow channel with seven fathoms close to the north shore, and rocks and shoal 
ground to the south of the channel. 

The islets on the south shore are nearly connected by shoals only visible at lmv water; but 
good entrance may be had in fifteen to twenty fathoms to the northward, and between them and a 
row of three smaller islets one-quarter of a mile off the northern shore. One-quarter of a mile 
south of the 11orth point h; a ror~ky patch with deep water all around. 

On the same side of Behm Canal, six miles north of Port Stewart, lies tllc opening to an exten
si \'e bay running four miles west-northwest, with islets and rocks in the entrance, and an extensive 
settlement noted at the head on Tebenkoff'"' chart. This bay has no name on the charts. 

The point of land making out between Behm Canal and Clarence Sound is called Cape Caamano 
b;y Tebenkoft'; it lies in latitude 550 2~l', longitude 131 o 51 '. 

The sontl1 point of the entrance to Ernest Sound is ca11ed Point .Mesurier, and is situated in 
latitude 550 46', with a rock lying over a mile west-northwest from its extremity. From the point 
the shore runs east four miles to the entrance of a small bay not yet named, and running to tlm 
southeast two miles. It is one of the anchorages of the Russian steamers. 

The low wooded point called Tonkoi, on the western side of Clarence Sound, and seven miles 
west-north west from Point l\fosurier, has an anchorage on the north side, about one mile inside the 
point. The depth of water is not marked. This point lies abreast of the mass of islands forming 
the southern point of York Island, (Duke of York, Vancouver,) and Clarence Sound is here con
tracted to a width of four miles. 

From Tonkoi P1)int tlw shore runs northwest by west for six: miles, to the narrow opening of a 
large basin which Tebenkoff marks as an anchorage. It has a small islet in the entrance. 

ETOLIN II.ARBOR. 

fo latitude 56° 15' the large arm called Stakeen Strait makes into Clarence Sound from the 
northeast. This strait leads to the mouth of the Stakcen River by two arms. 'l'here is no station 
immediately at the mouth of Stakeen River, but on the northwest part of Wrangel Island (Kacb
anna on Tebenkoff) is the small harbor of Etolin, in latitude 560 31' 3011 and longitude 132° 23' 30", 
where the Russians formerly had a stockaded factory. The harbor is very contracted, 011ly five 
lrnndred yards wide, opens to the northwest and runs to the southeast for about six hundred yards, 
but has good soundings, regularly decreasing from ten fathoms at the entrance to three and a half 
well inside the bay, abreast of the small island. A plan of' this is given in the Russian chart No. 
10 of the Pacific Ocean series. This harbor is within t""·o miles of the north end of the island, off 
which lies a small islet, between which and the point we anchored in about sixteen fathoms, and 
found dil'lagreeahle counter currents running. From this islet the mouth of the Stakeen Rh-er, 
fronted by very extensive sandflats, lies nearly north eight miles distant. These flats extend south
ward from the mouth for six miles, and westward six miles, from the main to the islands forming 
the nort.I1 sl10res of Stakeen Sound, and thus block a straight wide passage to Frederick Sound, 
(Prince Frederick's Sound of Vancouver,) except for boats at high water. The river has a chan
nel through these flats close along the main shore to the southward. The geographical position of 
the southeast point entrance to the rfrer is latitude 56° 40', longitude rn20 20'. 
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STA:IL"EEN SOUND. 

The broad sheet of water leading- westward from the Stakeen HiYer to the northea8t bend of 
Clare11ce Sound is 1iame<l Stalwen Sound b~- Teue11koft'. 1t is fonr milt•s '"idP and abont twenty 
miles in leugth1 with a large munher of islands uear its eastern eud, arnl lyi11g directl.Y oft' !lie flats 
of the Stakee11. 

STAXEEN RIVER. 

This river is reported by the ltussian-American Telegraph Company to be nayigali1e for boats 
for one hundreu and fifty miles, to the moutll of the great cation, where tile riycr lmn;t:s through a 
narrow gorge tlnee hundred feet deep, and said to be only seven feet across at the top, but wide at 
the }lresent ued of the stream. 

Glaciers reach the rn·e1· in se,·eral places from the gorges auu flanks of t11e mouutai11s, hut all 
of them conrn down upon the right bank of the stream. 

The general course of this river is laid down ou the photographic maps forwarded to you, and 
on larger maps obtained from the Hussian-American Telegraph Company. 

WRANGEL STHA11'. 

It woul<l sen·e no practical purpose to endeavor to describe the intricacy of islands and sonncls 
l'iouth of Prederick Souud and east of Chatham Strait. Then' is 011l_y om~ a niilahlt' charm el lwtWPt>ll 
Clarence and Frederick Sound east, of Coronation Island, and that iis \Vraugel Strait, opening from 
the northwestern part of Stakeen Sound, in latitude [)()O 3.'.>' and 1ongitude 13:!0 48'. It is tortu
ous, very narrow, has low wooded shores, broad beaches, and a mid-channel depth of not less than 
four or five fathoms. A sketch of this, on a large scale, is given on sheet No. lOb of the Russian 
charts of the Pacific Ocean series. This sketch is not Yer.r accurate, but can be used, especially 
at low watm·, when a few rocks not laicl tlown upon it. show th1,1rnselves. 

From the north end of \Vraugel Strait is visible the first great glacier that we baye seen upon 
the shores of these waters, although two are reported cveu south of Fort Simpson, oil the arms 
penetrating the continent in that vicinity. This glacier is 011 the north sideDf tlw em;tern part of 
Frederick Sound; and from two islarnls, about three miles northwest of \\Trangel Strait, it bore 
uorth by west true distant ten or fifteen miles: as well as we cotlld jmlge througlt the uiist aml 
rain. Rain clouds completel,v enveloped the top8 of the mountains between which it flowed. It 
was seen over a low i)()int on the north and east side of the sounu, and apparently opeued upon 
the shore in the bay east of Point Vandeput, about latitude ;no Ot?', longitmle 1320 5-!'. In this 
vicinity one of the early ice ships from San Francisco filled with glacier ice in the winter of 1853-'."i4. 

Anchorage is laid down on the west side of Point Vandeput, but no depth is marked. 

CA.PE KYGANE. 

Returning to Dixon Sound, and following the Pacific shores northward, we first notice Cape 
Kygane or Muzou, the extreme southwest point of the Territory of Alaska, in latitude 54° 4:!', 
longitude 1320 43'.8, according to the Coast Survey approximate determination. Tebcukoff gives 
a very indistinct view of it at a distance of twenty miles from the (lirection 11outlt 43° west. 

On the lHh of August we saw the ca1le within the distance of a mile, but cove1·ed with rain
clouds nearly to the water. A view of the cape as it appeared to us was secured. No description 
of this important headland is found in any of the narratives within reach. 

Very fortunat.ely I was able to obtain sextant obsen·ations near tile cape in a momentary 
break in the clouds, and hope the results will allow us to consiuer its position moderately well 
determined. 

The wat,er arouncl the cape appeared bold, but showed strong current markings inside our 
position, which was ahout one mife distant. 

CORDOVA. BAY. 

Between this cape and Cape Nunes, eighteen miles eastward, is an extensi rn unexplored bay 
called Cordova, extending northward into Wales Island auout fifteen miles1 and fi.Ued with wooded 
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islatuls, hare islets, aTl(1 rocks. From the uorthwestern part of this ba:v an unexplored strait is 
said to lead to tlte southeasternmost arm of the extensiyc waters called Bucarreli Bay, or Sound. 

KYGANE IIARBOR. 

On the east 1-iil1e of Cape K,yg(rne., and about two and a half miles northward of its extremity, 
aftPr passing· a great number of islets close along the shore, tluee harbors open to the eastward 
upon CordoYa Bay, and two and a half miles weE;t of the southern point of the first large island 
(unnamed) in the hay. The soundings in tlrn approacheR to the harbors are about forty fathmm;. 
The southern baruor is about three-eighths of a mile wide, rum; west-northwest for one aml a half 
mileo, aml has a large islet inside and towards the southern slwre .. Up to this islet the soundings 
are not Jess than thirty fatltnms, and thm1ce gradually dt'crease towards the head. 

The second entr;rncc, lf'SH thau half a mil(' north of the southern one; is the opening into two 
arms of one bay, divided by a long uarrow island lying west..i10rthwest. The southern arm is that 
used a>; au anclwrage; i» one mile deep and less than a quarter of a mile wide, with soundings of 
six fathoms at the entrance, increasing to sixt<•en fathoms, and then diminishing to eight at the 
lwar1, where there is quite a snug hoat cm'e 011 the R011tl1 side, and a narrow passage to the northern 
arm on the north side. 

The northern :um or harbor has almost the samf' dimensions as the other, with deeper water 
at the entranc<~, (twenty-<>ight fathoms,) and a basin with six to eight fathoms at the head. 

The anchorag(e ill the middle lrnrhor or soutlwrn arm of the two northern harbors is placed in 
latitm1e ii40 46' aml longitude 1:t20 4.'l' :30", according to the chart of Btulin, given on the 11,ussian 
m tp No. 10. Tebenkoff gives 5J0 42', and 1;320 39', with a rise and fall of tide of sixteen feet. 

KAZAN IlAY. 

The west slwre of Cape Kygane is indented hy many Rmall bays opf;n to the ocean swell. In 
latitude 54° 48', el1w1;n mile;.; we;.;t-northwest of tlte cape, is tht> entrance to the large bay of Kazan, 
divicfod into two hy the large islaud called Dolgoi, or Long Island. 

'l'he bay is three miles wide at the eutrance, and stretches eigl1t miles east-northeast, and at its 
lwad is filled by a lm·g(; munher of small islanrts. Between the south shore and Long Jsland the 
widtll of the ha~- is about onP mile, and from the southwestern point of tl1e entrance, called Ca1w 
Bazan~ runs east-northeast for five mi1es, haYiug ;;oundiugs of twent~' fathoms in the entran<'e, 
witl1 ten to fom:term until the east end of the island approaches a point from tlie sontliern sliore, 
when a depth of eight fa,thoms is found iu the passage half a mile wide. The anchorage is to the 
east of the. point of the main, with bottom in fifteen fathoms. The I~nssian mwigators inform me 
that in southwest gales a heavy swell rolls into this bay, which is exposed directly to the ocean, 
~'et the chart clearly indicates that perfectly safe auchorage is to be had here. 

This is the "Jlort l\Iem·es" of Meares, who anchored here in twenty-three fathoms, over sand 
atHl shells. lfo plat~l'tl it in latitmle fi±o ."il', and thirt;y.fh-e miles east of Forrester Tslaml, (page 329.) 
Meares gives also a r011gh sketch of the place. 

Zarelbo places Cape Bazan in latitude 540 48', and longitude 1320 54', and states the rise and 
fall of tide at fourteen foct. He girns a rough eye-sketch of it in chart No. 9. 

FORRESTER ISLAND. 

The south end of this island lies in latitude 5J0 48', longitude 1330 29', distant thirty miles west 
12° north from Cape Kyg{tne, sixteen miles broad off Uie coast and twenty miles south of Cape Bar
tolomo. Tebenkofl:' Jays it down as a high island, fl.Ye miles long by one and a half mile wicle, 
witlt rocks ofi' the soutl1 end, awl rocks and islet off the north end. We passed it in the night of 
the 11th of August, in thick, rainy weather, and got a very indistinct glimpse of it. The follow
ing descri])tion is from l\frares, page 3!.!7, August 13, 1788: 

"Douglas Island is a small island about two miles in circumference, and there are two or three 
small, lo\l', and rock,y islands lying off its north and south ends. It is yery l!igh, aml covered with 
verdure, and may be se1~11 at the distance of sixteen or seventeen leagues. It lies ten leagues from 
the main 1aud, in the latitude of 54° 58' and longitude 1330 17' ." 
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Dixon does not refer to it in llis narratiYP, bnt named it Forrt•ster in hi8 riew and in his map, 
where he locate:; it in latitude 550, and l011gitmlt• J:;;;o .J-~ 1 • 111 U1e 8ketcl1, where it is representPd 
as a high island with severnl nmnde1l hill:-;, he places it in latittule ;),):> 12', and longitude 1;3;p 42'. 

VancoU\·er simply calls it a small high ii;laud. Tebenkofi' gins a poor Yicw of it at the dis
tance of twenty.five miles. 

\VOl~F L{OCI\S. 

In latitude 5r;o 01'.6, longitude 133° 24', Tebenkoff:' la~·s down a 1-1ma1l h;let and rock;;; distant 
niue miles north 170 east from tlw north end of ForrPStPr falancl. 

Vancouver describes it, Yol. II, p . .'.!!l!J, tlrn1<: 
"From Cap!:' Bartolomo, iu latitude 5.->o 12y south :no east, clistance fom·tr('n miles, and tweln• 

miles from the iwarest shore, lies a ypr~· low, fiat, roC"k,\· i1-1let, su1Trnmdt'll h~· nwlrn and breakers, that 
exteud 80l!le di,;tauee from it." 

From its isolated position he c011sidt•rs it "one of the most dangPron8 impediments to nadga
tion that he had met with on the exterior coast, and henee it obtaine(l the name of tlw 'Volt' Iiock." 

::\feare;,; speaks of it thus: "Bet.ween Douglas Island and th~· main then~ is llflother islnnd 
of lt>ssPr extPnt, whieh ii-; rocky, 1iarreu, mid almost Jeyel witli thP water. Bet\reen these two 
islands he stl't'.red hi"' conn;(· JJ;1· compass east-southeast, hut could get no soundings with fiftr fa th· 
oms of li11e." 

It is r(•asonablc to assume that he referred to the land to the nortln1·ard as the main land. 

CAPE IlAR'.l'OLOJIO. 

Forrester Island and the 'Volf Hock are l!Parly 011 the prolongatim1 of tlH>: l011g, narrow 1wuin. 
snla stretchiug southward and terminating in l'ape Bartolomo in latitude ;j;,o l:.?', lougitmlP J;J:lo 
33', to the eastward of which peninsula lies a larg·e archipdn~o, in ~reat p~nt u11explorPtl, but 
through which the Hussian vessels are accustomed t.o pass. The eape is ealletl l'herekoff ou some 
of the Russian charts. Ulose to its southern extremity arP marked sm1ke11 rock1< with ,.eQ· deep 
water outside. 

BUCARRELI SOUND. 

The sound eastward of the peninsula, of which Cape Bartolomo is the southern termination, 
is very extensive and filled with large islands, !Jetween which pass wide channels with deep watPI". 
E'l'Om it pass two or three clrnnnelR or strait!'\ n-.ere1:' iudieated on the chart of La Perouse, who has 
soundings a.long the shores of the greater part of it. This examination extended for twent;;-five 
miles northeast, and covPrs an area of nearly four hundred miles. \Vithiu this extensi\·e sound are 
umnerous llays with soundings indicating good anchorages. In the absenc<> of a cepy of La Pe. 
rousc's work, we are compelled to compile from a Russian reduction of his chart. 

T!Jis sound is the Puertc. del Ba;rlio Bucarreli of Quadra, 1775, aud deserYes examination, as 
the indications upon the Russian chart No. 10 of the Pacific series, aud upou Tebeuko:IPs chart .Xo. 
9, are tha.t inside channels lead from CordonL Ba,v into this somul, and thence from the north of it 
through another unexplored channel wlwse northern entrance opens nearly opposite 'Varren Island 
at the northwest entrance to Clarence Sound, and of course allreast of the 1mnth entrance to Chat
ham Stmit. An anchorage is laid down on the north side of an island lying otr the north entrance 
of the last mentioned unex1>lorecl strait, in latitude 55° 55'. l\leares entered this sound through 
one of the southen1 channehi. 

CAPE ADDING'l'ON. 

This cape is the westernmost point of the island forming the western boundary of Bucarreli 
Sound, and lies seventeen miles 'nm·tb 28° west from Cape Bartolomo. "A conspicuous promon. 
tor;rt <Vancouver, Vol. II, p. 2~m,) laid clown by Tl'benkofl' iu latitude 55° 7-21, and longitude 1:3:~0 

45', and described by Meares as "a. high hluff laud lying in the latitude ;j.')O 28', longitude u;~o 31J'," 
a.ud named by him Cape Adamson. 

From it the general treu<l of the shores of the islands forming the north. boundary of Bucarreli 
30 
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Sound jg uort1wast for fifteen rnifos, where nnmerous rocks are laid down; tllf'nf'e tlie trend is 
northwt·st for twe11t:1- mile-,.; to the eastern eud of \Yarrell 1.-;laud, ]yil!g i11 thf• t•astern part of tl1e 
entra11ct• to Clareuee Hound. 

From Cape Addington tht• western end of Coronation lie8 uorth m1° wPst thirty-one mileR distant, 
mHl Cape Omrna11ey, at the western si<l1~ of the e11trauee to Cliatham Strait, lit•s nearly 011 tlw i:;ame 
eom·se at a distaiwP of fifty miles. lt will tltn,; ht> "l'l'll that C<tpt•s Hartulomo, Addi11gton, Coro
nation lshlrnl, a1al Cape Onunauey lit• nearly on 11H· :->allH' t'.onrsP, whil\11 is t,lw gr~nernl tre11d of•the 
outer coast and headlands from Cape Kyg1'n1e. iu .IJ-0 ±'..!', to Cape Fairweatlwr, in 580 iil '· 

C}d'1C:R l'OLE A"XD DECISIO);. 

The northwestern entrance to Clarence Sound lies lwtween Coronation Island on the west and 
'\Varren Island on the east. It is about six mii<'s \Yitl<', au<l in mid-eltannel tliere is no bottom with 
one hundred mal t.went,\· fatl1omt< of li11e. 

Cap•• Deeisiou, on the we:st, lies in latitude ;)(lO ::i 1
, aml U;tpe Pole in 5,jo 58?!', lying about east. 

southeast, a111l wpst-11orth west, ele\·ell mile:-; from each other. 
('t)l'onation fahind lies fin' miles 8outlt of Cape Diwision, with Rome large isla11d8 between 

tlteru, hut affording a passag-<• 011e and a half milt> wide lit>t1n·en tlH• eape. aml neare:-;t isla11<1 hy 
whidi ye:-;seh.; pa,.;:-; hetwPeu Chatham awl Cla1·er1ee Scmnds. Con11wtiou hlanll is higl1, eight miles 
1011g east-nortl1ea:-;t an<l west-sontliw;•st, hy four miles wide, aud the western poiut is laid down hy 
Tdwnkoff iu latitudt: ;"J,"J8 5;Y, awl 1011g·itude 1~~40 10'. Between the uorth<:'ast part of the islancl 
alHl tlie iwaTest island an anchorage is laid down in one of the l~ussian chart;,;, hut no depth of 
water giYPn. 

\Ynrreu Islallll is four mill's Past-sontlwast aud west-110rthw0st ll~' two miles in willtl1. HP
tween it awl Ca11e Pok, 1Yhid1 iR 11i,;t;wt two miles to the !'astward7 fa• seYPral lurking rocks and 
i;;let'l. One and a ha:f mile soutli of the mirltllc of the island am sevenil roeks ; fin~ rnilf's Ho nth 
from the northwestern point of the iRland se.-eral rocks are laid down, and south u.r east six miles 
from t lw uortlnYest point lies a Rtnall islet. (Yanconyer.) 

HAZY ISLAKD8. 

These islets li<' eight miles WPst of CorouatioJJ Island, and "form a gronp of small rocky islets 
ubont a lt'ag1w in extent, lyirig south 7° east at a distaw·p of sixteen l<'llgt1C8 from Cape Onnnauey." 
(Yanc,mYcr, Yo!. HI, p. :.ms.) Thi," i.~ eyi<Jently an error of the text of Vancouyer, who places them 
fifteen rnileR sonth of Ommaney a11d in latitud(' :150 li4y. 

Tl\hm1koff places them sixteen miles soutll of Ommaue:v and in latitmle 5::>0 ::;;1y, longitude 
134° :.!:I'. 

In 1787 t111•y w<•re named by Dixon, who placed them in latitude iJ50 55'. Tebenkoff calls 
tlwm tl1e Tima11of !Hlands. 

CAPE O:U::\IANEY. 

This headland lie;,; in latitrnle 56° HW, longitude 1340 21-·W, au<l forms the western point of ti1e 
entrance to Chatham strait, \Yhich is sometimes called Christian's Sm11Hl at its mouth. The eastern 
point of rnitranee iR Coronation falund. Abreast of Ommaney the strait is twelve miles wide, and 
tlw (•astern slwrc remarkalJ!y hrokt'u by bays and guarded by rocks. 

ThiH CH]Je is the southt•ru extremity of .Barauoff Island, upon which Sitka is situated. It "con
stitutes a Yer;\ remarkable promontory, tbat terminates in a high, blntf, rocky cliff~ with a round, 
l1igh, rock,\- islet lying close to it, and !J;y iti:; shores on its eastern side taking a sharp nortJ1erly 
dirw•tion it becomes a Yery narrow point of land, which, h<1'-ing hefm seen l>.Y Captain Colnctt in his 
mercantile expedition to thiR coast, was by him mmwd Cape Ommaney, and the opening betweeu 
it aud Cape Decision, Cl1ristim1 Sound," being the entrnnee to Chatham Sound. (VancotlYer, 
Vol. III, pp. 266, ~CJ7.) This rocky isl1\t "was named \Yoo<len'::; Rock." (VancouYer, Yol. 
III, p. 2!)S.) 

PORT COXCLVSIOX AXD POR'I' ARMSTRONG. 

Between five aml six miles northward from Cape Ommamw, on tlie western shore of Chatham 
Strait, or Clnist,ian Sound, lies the_entrance t-0 Port Conclusion, whose southern point is formed by 
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an island ahont a <111arkr of a mill\ 1011g;, 11ortb-nortlnn·;;t, \\·ith d<·ep water all aronn<l it, f'o:S:<·ept 
towawl,.:; t1rn main point sonthwest of 1t; hl't\H'PIJ tlw,.;1~ lie a11 iodl't and Annk(•n rocks. l'rom thi,; 
h;lan<l to tlw 11rn"tl1 point of t!tP kt;y tl1P 1lirPetion is north. am1the1li;.;ta1wt• oue rnih•. with ReYl'llt~·-fiye 
fathom,; of w;1ter in mill-<•ntrauce. Prom tl1(' llli1Ml1· of' tl11• 1•11traw•1· the ha,\· lrni-; a dirPetion south :!70 
west for two :t]](l three-r1nmter.,.; mi ks, ccmtr;idi11g· for tlte last mile· to ;1littlP1n-Pr a c111art1·r of a mile 
in width, with fomt:»-fuiu fathom:-; of "·,1ter. :Xn rod;:,.; an• k1wwa tu exi,.;t in thP hay and the 
deepest water is <•igllt:-·-s(•n•u fatlwm,.;. Allont half n mile wc"\1 h:-· north -from 8cmth Poiut l:'llau<l. 
threP-11w1rtcrs of a mile insi<l<• the soutl1 pci.nt, then• is a small co\'<\ one-qnarte1· of a mil(• iu ex
tP11I. fal'iug nmtl1, witl1 :rncliorngp ()Y(;'l' irn~g-ular uottom iu from fin• to fiftpen fatl1oms. One and 
a qnal'tel' mile irn;id<> the eutraIH'<' is a Yer,\- 11arrow {'On·, rnw-quarl<'r of a 111i1P lnug-. ahcmt 011P

eightl1 of H mi.kin wi<ltlt, with fo~1r fathom,; of ·water, aml opening to the southwest or c0Htrn<'tt•1l 
head or t.lw bay. ln this coYe YaneonY('l' aud1ored. The head of this coYc i,; separated b~- only 
one-quarter of it mile from the head of another hay southeast, and lcmling: from the strait. 1t i" 
one mile loug·, runs nearl;1· 11orr h, :mrl has a YCl',\- naiTO\T eutra11Ct', with four fathoms. lnsitle are 
smmdi1q:?;s iu 8P\CH or eight fathcmrn. '!'hp Rul'lsian ehart de,.ig-nates this as Alexarn1er Hay. 

The latitude of tlil' uorth point of thf' island, forming tlu· ;.;outli point of Port Cm1elnsiou, i1' 56° 
16', and longitu<le i:_ac :!4'. 

Tlw north point of Port Co11clnsion, called Point EEza, al,;o form::; the south point of Port 
Arm<;trong, which haR. an OJ.l('Uing- to the> <•ast from tlw strait of lPss than a qnartt•r of a mile in 
·width for lrnlf a mile in leugth, witlJ :-mumli11gs from teu to 1-;eyeu fathoms. Inside tltis narrow 
chaunel the bay expaml,; to a ba;.;iu one mile Joug h,Y half a mile wide, with thirty-four fathoms of 
water, !lecrca8i11g to twdvl' ancl eight elost• to the shores. The gem·ral <lircctiou of this port and 
its entrance is south I0° west, and extends onP mile Ull(l a <]lmrter. 

V:mcotn-e1· gin•;.; a plan of it arnl desC'rilws it in Yol. 11, pp. :!liS, '.20!1. 

PORT ::llAL::IIESffUHY. 

This ba,y lies dir(•ctly <'a st of Port Conclusion, on the eastern sliore of Chat11am Strait, and 
sixtl'en miles north U0° rn11-;! from Ca1w Omma11ey, am1 twl'nty-three miles north of the west point 
of Coronation Island. H<'twel'n Cap1· D1•ei'4inn and the harhor the i11termetliatp shor(' j,_ <lt•<'pl,Y in
dented hy many small opeu bays and guarded hy 1mmerous roe ks. ThP harhor is eas,Y of access by 
k<•epi11g- near tlw southern shon,, an<l atfords n·ry exeelleut shdh"r, \Yith som1tliug:'i.from se\·entt>en 
to thilty-four and tlYeh·e fat110ms of watPr. From the entr:mcw it"' <lirection is nortl1t•ast for three. 
mile;.;. thcn south-south("ast for t.lu<ie miles, with somP l'o!'ks :md b1ets in it. It is com·enicntly sit
uated to the ocean, :1ml Jms iti,; uorth point in latitude :mo 171': a!l(l longitmfo 1:3-P 07 1

• Its nortlt 
point is called Point Harris, ancl reudere<l very rcmarkahlP h.'· hPiug a projt•di11g point 011 which 
is a siugle hill, appearing from man:r points of Yii.'w lilH· au island, \Yith an islet a11<l some rocks ex- • 
tending nearly to the southwest of it. (Vaucouvcr, Vol. Ill, l)· :.!SH.) He gives 110 plan of it. 

PORT PR01'EOTION. 

This bay is situated on the northwest extremity of \\' ak8 Island, \Yhere the Clarence Sound 
turns from its north and ;;;outh course abruptly to the east. It opens to the northwest, aud its 
rsoutlwrn extremity or lwad Jies at the base of a Yer:r rt>markable barren, peaked mountain, which 
YancouYer named Mount Caldel'. This extinct yolcano is conspicuous iu ma11y points of ·dew, not 
from its superior elevation when compared with other mountains on the main, hut from its height 
above the rest of tlle country i11 its immediate Yicinity, and from its heiu~ visibli.' in ntrious direc
tians at a groat distance. Point Baker, at the northern part of the bay, is on an islet close to the 
shore from the northeast point of entrance, from whence the opposite voint lie;.; south 270 west, at a 
distance of three-quarters of a mi)e. The channel is good aud free to enter, yet there is one 'lnl'k
~ng rock, visible only at low fofos, lyillg south 1ao east. six lmmlred yards from J>oiut Baker. TJw 
kelp upon it will ,brive warning at high water, and on all sides tl1ere is a depth of from eight to 
twelve fathoms close to it. 

This harbor has a g-eneral direction from mid-eutrance south 36° east, for about two and a 
quarter miles; its width from one thousand to six hundred yards; and the upper part terminates 
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in shallow coYeF< and a basin. The soundings are irregular, from thirty to fifty fathoms, and 
whe1·e Yam•o1n-er pht('('S the anchorage in twf'nty-one fathoms, the rock in tl1e channel bears north 
3;30 west, J>oint Baker north 2;)0 west; thf' western point of the ba;\- north s20 west, and a small islet, 
with roek,.; off its nortlnn:-st point, lies east less thau a quarter of a mile distant. On the east and 
s1mtheast of thi<1 islet io,; anchorage in twenty to fonrtr~e11 fathoms, but with coutractml space. The 
l>otto111 at the anchorage of VancotIYcr is hard and rocky, aud the position exposed to north and 
northwest windF<, but well protected from southeasters. The shores are iu most places steep, rodky, 
and coYered with an impenetrable f(ffestof spruce and other trees. Se,'eral strea,ms of fresh water 
are found, antl halibut. wrre caught l>y Vancoll\'er. 

Yaucouver found the latitude of Point Baker :rn° 20' 30", and Tebenkoff giYes the longitmle 
1330 3'.Y. 

Vancouver gives a plan of the harbor. 
About a mile to the uortb of Point Baker is situated a bank on which soundings are irregular 

from fifteen to thirt.v-two fatlloms, and at the meeting of the tidal currents eauses a race and rip 
tlrnt appt>ar dangerous, especiall.r at the fiood. bnt numerous soumlings detected no less than fifteen 
fat.horns upon it, and sixt~- fa th oms hetween it and the shore. 

Tebenkoff ha:s a rock near mid-channel of the sonnd, l~·ing about two miles westof tlie west
ernmost point of Port P1·otection; and. another three or four miles southwest of the same point. 
The,y are not in Vancouver. 

The foregoing descriptions gi\'e all the details that need be compiled at present. Numerous 
liarlion; am1 anchorages exist throughout Chatham Strait, Frederick Sound, Ste1)hen Strait, Peril 
and ley Strait:;, lmt uo detail.-> han~ hPPll gh-eu of tbem, as they are known only to the tntrlers of 
the Hudson llay aud Hm;sian-American Companies. These anchorages a1111 the gmmral route of 
the tnuliug ve;;sels are laid down on the accompanying charts, with such additions as haYe come 
to Ill_\- knowledge while passillg· through thef'e waters. 

General sketches olltaiu('d from the governor of the Russian colonieR are being arranged for 
transmission to ;\-on, and for iueorporation in the maps. 

Iloweve.r, a few gent'ral itl'rns of intere:st may \Je introduced here. 
The shores on ·both sides of the \Vrangel StraitB are genera11,v low and fiat, covered with 

sprnee, and cut b.r numerous sloughs, affording water·courses from the high mountains in the back
ground. 

111 latitude i)()D 51' lies the southwest point of the entrance, nine mi1es wide, of Frederick 
Sonnd from the Chatham StTait, and run11i11g in a general direction to the mouth of the Stakeen. 

:From the north side of Frt'dcrick, thirty miles from its entrance, opens Stephen Strait, that 
runs north-northwest for about sixty miles parallel to Chatliam Strait, Reparatecl therefrom by Ad
miralty Island twenty-tiYe to thirty miles wide, and enters the Chatham Strait in latitude 58° 24', 
wbere a fim• \Ja;-1- exists on the north point of the island, open .to the north, and about five miles 
deep. 'Ye anchored near the head of this bay in sixteen fathoms OYer soft, muddy bottom. It is 
ca1le<l Barlow CoYe. 

'.l'AKOU RIVER. 

From the northeast part of Stephen Rtrait an arm runs north by ea.st for fifteen miles, receiv· 
ing the river Takou, up which the lludson Bay Company carry their 1mpplies to the interior. 

CHILKAHT RIVER. 

North of Admiralty Island the Chatham Strait is mmally designated Lynn Canal, at the head 
of which enters Chilkaht River on tlle west, separated by Seduction Tongue from a deep hay on 
the east. 

Tl1e astronomical station of the Coast Survey was on the small treeless islet off the mouth of 
Chilkaht, and Mr. Mosman found the position 'to differ from the survey of Lindenberg, of th.e 
Russian-American Company. The correction in Jatitnde is se\'en miles. The field computation 
places the aboYe islet in latitude f;9° l 1' 45" and longitude B50 24' 1011 • 

The Chilkaht Uiver has a bar at its mouth that is bm·e at low tide, and the influeuoo of the 
tides is felt but a few miles above the bar. An Indian village of twelve large houses exists inside 
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the bar on the left or eastern bank of the river. Bi8hop Yeniaminoffestimates the Koloshes on the 
Chilkaht at t>ro lmrnlrm1 l'muls. 

A sketch of Cl1ilkaht lfrrnr and approachef', showing- anchorage. &c., is giYer1 on the Russian 
ma1) ::-<o. 10, of the Jlacific scrit·s. Tlw bottom is a Yery tenacious hlue mud, alfording capital hold
ing gronud. 

In latitude i)~lo i', abreast of Seduction To11gue, a magnificent g·1aeier na11wd D:ffillson comes 
from het\n•en higl1, lmld, snow-con•rpcl mountains on the WC8tcrn Hlrnn·, aml ha>< forc1•1l out a low 
point, now coYereu "·itl1 spruce trees, into the canal. \Vl1en we passed it, g·oing 11orth wan1, the 
fog hung OYet' it Ho closely that we could Sel', oYer the timber, only a part of its <1e1•p "":nTed front. 
Sonthw:ud of tl11' main glacier a sma11 hrmwh conws through a crcJoked fin-i11e to the w:itcr's edge. 
From our anchorage, abreast of Stou;y ls]and, measurements "·ere mad(• of tlw ])art of tlu_• g1a(~it•r 
visiule east of the mountain's flanks. Assuming its distam·P at, six statute mik:s, the pmt PXJHJseu 
was fif'ty-sen'n hnmlred foet long; of' this, forty-two lrnnrlred and sixty-tiYe feet had a Yer;-.- uniform 
and regular inclination of 40 4;y '..?1 1

', and the height of the part cut l>y the mountnirH<ide. or fifty
seven lrnn<lred fm·t from its front, was six hundred and forty-fiY<'. feet. Part of tlw iee waR ohtained 
and the meltell water added to our collection. 

Fi-om the same auelloragc, a remarkable suo\Y-clad peak lmrP across 1l1c strait sontb 4GO east, 
true, rearing it,.; head far ahme its fellows in the rm1g-e, and attaining an elc,·atiou of six t110u1<aml 
feet by estiuuttion. From the strikiug rP.semhlance which the upper nortlin·n profile p1·et1entell, it 
\Yas very appropriately named the IAon Head. 

PERIL STRAIT. 

In h1titmlP iJIO :!7' Peril Strait opens from Cliatham Strait to t11c weiitwarct giYiug au inland 
nadgation thereby to Sitka :Souud, and also opening through Salisbury Souml iuto the Gulf of 
Alaska, in latitude 57° l!V. The naTigation of this strait, until hettf'r known, Rhonld lie made 
under the direction of a pilot, a.nl1 at or 1war slack-water low-tid<•, as there arP flen•rnl uarrow plac<•s 
wlleTe the curreuts and conuter-curre11ts m·e Yery strong, irn•g111nr and dai1g1•rm1s to a Ride-wlwel 
Rteamer. 

From the northern side of Peril Strait, about michrny throu;:::-11, an nnexplorNl pnssage is 
reportecl to exist, leading northward to tlw south shores of Icy Strait. 

ICY STRAIT. 

Jn latitude 530 9', Icy Strait (tht:> Cross Sonnd ofVancouYer aud Forest Strait of Tebenl\Off) 
opens from the west side of Chatham Strait and communicates through broad waters to the Gnlf of' 
Alaska, in latitude 530 09'. 1t is also said to communicate with Peril Strait through an unexplored 
channel indicated on the chart, whifo another unexplored channel 1eavt:>s thl' former and opens upon 
Chatham Strait at a }loint midway bet\veen the entrances of Icy and Pexil Strait!'. 

SP ASKAII HARBOR. 

Several harbors are reported to exist along the southern shores of Icy Strait. Five miles 
within the southeast point of entrance from Chathan Strait the Rnssian traders have an anchorage 
laid down in Spaskaii Harbor. The extreme northwest point is two miles north of tlie entrance of 
the bay, which ruus west-southwest ahout. one mile, with thirty-five fathoms in mid entrance, 
diminishing to four over a level bottom half way up the ba~·· The Hussians anchor in a very small 
cove just within the southeast 11oint of entrance, in four fatl10ms water. The latitude of tllis point 
is given by Tebenk<>ff as 5so 06' and longitude rn5° 08'. A sketch is given on the Russian ma1) 
No.20. 

CRATRA".\1 STRAIT. 

This magnificent arm of' the sea stretches in a straight line through the northern part of the 
Alexander Archipelago. From Cape Ommane~~, in latitude 56° 10', where it is twelve miles wide, 
to the head of the eastern arm, iu 59° 20', it maintains a nearly uniform width of seven or eight 
miles, with no dangers except close along the shores. The depth of water is very great, and 
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no ;;;omHling .... lrnY<' t'Yer been lai<l chnn1 on it. In latitude 5tP 32' 'H' fournl no bottom with one 
hnn<lrt>d mu1 tift.1· fo thorn::; oflinP. Its g"<'Hl'ral tlil'f•etio11 is norfo l 3° WPRt for two lnrndrell miles, and 
if tlw clwrt of Tl'lwukoff i,,; correct, a conn;e <lnnn1 throughout its length 1nmhl not touch either 
shon•. J~rom it lirnnl'h tlw gTPat straits <'astwanl a1Hl Wl·stwanl, leadi11g· to the base of the coast 
nmg(• of motmtain8 and to tlw Pacific Ocean. Its uorrhei·n termination is i11 a l1ighe1· Jatii11<1P thau 
~I:mut Fair1Yeatl1er, wltill' the p1~ninsula b?hYt'<'ll tlu~m, termirrntiug oa tlie nortll shores of Icy 
Strnit, L-; a region mwxplored, and from all indications the home of the glaciers. 

FRO:'.l C.CAPB O:'.LIIANE l: TO CAPE EIJC:ECF)l1~E. 

From Cape Onnnane:-,·, in latitude 5(P 10', to Capt> E1lgecumbe, in latitude ,y;o 01', longitude 
13.)0 Jli'. tl1e distance is sixty-six milPs, and the general trend of thc0 coast north 40° "·est, hulente1l 
with mm1nons lni,n; of large aud Hrnall extPnt, and gi~nernlly hmmdccl 11,r a bold, rocky shore 
con~red with sprncc to t1ic vrnte1·'s edge·~ and har·ke<l hy a high monutaiuons country Yery much 
brnk<>n and filled with tim lwr. 

RED CAI'E. 

Fomtecn lllilt>s 11orth 4G0 west from Cape Ommanry is Bed Cape~ the sontl1west point of a large 
arm of the sea making six miles into the land nort1iward :md liadug <t width of t'vo miles. Three 
other dc·c1> hays iudeut the shore between Cape Ounumwy and He<l Cape. 

Thirtet;n miles uorth-nortbwest from lfod Cape is tlrn south point of t1w three-miles-wide 
eutraIH'.f' to l'ort Baukti, witl1 1hrP<' larg·l' ar1118 IJl'llP1l'atiug the ishiutl, one of tlwm nearly cros,;;i11g 
to C1rntham Strait. Tlie uorth arm is a contiimatiolt of tlic mai11 lia,\·, whicl1 strdches ahout north
nort.beast for nine or ten mile,.;, and in this arm the Hn:-;sian irnyigators inform me there is anchor
ag-1>. Vour miles withiu thP eutrmiep along· the southeast 8lwre., an11 one mile before romH1i11g the 
point. 01w11ing· tl1f' two iute.rior arms, Te1wnkoff gi\·e8 u wdl-proteeted anchorage and ckep hay open
ing towanls t1w 11ortl1. Tlw sonm1ings in this anehora1.:("<' m·e fiftee11 fathoms. 

T1·he11koff calls this ha,\· "\Ylmh· Ha,\·, hnt it i:-; thl' Port Ua11k,; of Dixon, "-Jw Pntl•rNl it in ,JunP, 
1787. HP g·iye:; a sketch of it, arnl the details of. the South Harbor appem- better than those of 
Tebeukoff. HP say:-;, pnge l!I:): •'On our ap1n·oaehi11g- the laud the charn1el ahead had the appear· 
anc<' of a rh·er from tlrn 1101·tll, hut tlw tid(' setting: stro11gl>· ont of it, aud the wind shifting- to the 
northw:ml, 1Ye stood i11to a fille lrnrlJor which now opened to the southeast. At tlle entrance we 
had 8oum1i11g·s from fifty to sixt.y.five fathoms of water over a rocky bottom; but as we adyanced 
further in the Ronnding·s lessened to twenty-one fathonrn with mnc1, on whid1 we came to ane11nr, 
lwing t~ompletC'ly land-locked and within mu8ket shot of the shore both to the northward and south
wanL'' Jh• giYes ni1wtt•<m fathoms at the entrance, wliich is to the east"·ard of t,wo small islands 
a bn•ast tlw Wl'st }10int; :111cl he ha» four islets insillc, and also a stream, not laid down by Teben
koff. The south poi11t of the Pntranee from the ocean lw calls Point J,ander; the north point is 
unnamed. The geographical position of Poiut Lander according to Dixon and Benzeman is latitude 
5{)0 :~:~1 , longitude 1;JJ0 5H'. 

This port Hllonld bf' examined and its enpauilities known, at-1 it ma.Y afford good refuge a,nd pro· 
tectio11 to a H's;,wl uuahle to make Sitka Sonud hy stress of north west 'vinds or heaYy southeast 
WPathPr coming up. 

The north point of Port Banks fornrn the south point of a broad open bay six or <~ight miles 
deep mid ten milt•,., across. The shore rum; nort.h for elevpu milt•s, and then west-southwest for six 
or seYen, forming this unnamed bay, with a clmitcr of larg(' islets 1mar the middle of it. and exteucl· 
iug out to tlH• general Jiup of the coast. '£1Lcy are called the Bgg Islands, but I can fiu;l uo descrip· 
tion of them. 

Thence to Biorka Island, the south point of Sitka Sounu, tlte coast is cut by several narrow 
arms runniug deeply into the shore, and guarded by great numbers of islets and rocks laid down 
ouls in a general manner. 
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Betwe~m t1w sm1tl1 point, formed hy Uiorka l:-;l:rn<l n]](l Capt• E1lg·ccnmbP, lying; nortl1 JfP west 
and soutl1 JG'.) (•a:-;t, thirtM·n miles frmn e:wh othPl\ liL»< tlH· c•11tra11(·e to Sitka Sound~ liaYing a 
1kpth of ninety fatliorns ontsidt> tin• rni1lcllt• of tile PH trance, all(l n·1·;.· l1ol1l '\'atN iH eyery direction. 

Diorka .blarnl it-> 1·omparalin•ly Ju" awl wooded, a1mn1 two milt>,; in l'.:'1.lt•uL uortli a11d 1<unth, 
and the Hm11c 1·a:-;t ;irnl 11·pst. It has a sm1ken nwk OJH' rnik Honth 1>f' ih ,;ontl1 point. ;1wl .sen~ral 
islets, hut al011g it:-; ·l'vPc;t an1l north fat~e;.; tlH' watPr i:-; thirt~· fathoms 1\t>ep do,;p in ;;l1mP. On tlw 
north fa!'t' of Biorka, OIJ(' :t!Hl a Irnlf rnilt•s east of the 110rthwef;t poiut, is a >'man cm·e. 01wniug to 
tlie northward, with ;;omHliugs of Plerl•n, nilw, aud SPYell fathoms bid dowu iusir7(> tlw h<·aib. Off 
tlte entra1we to this <'.OH' al'e somHliuµ:s iu I 1nuty-fin· failloms :-;aiul,Y lt0ttom. Thr• Hussian Ila\ i
gator,:; affinu tl1at thi;.; would makt• a g·ood pilot station. 

T1Yo miles we;;t of 1hr• islet which liel' off the northwest poiut of Hiodrn is a i-;inµ:le Htmkc>n Tuck, 
where a hea\·,y sea hn•aks 0111,\· Oll<'l' f>Y(~ry :th-p or six minnt<'"· H ii;; said to hnYe t<'U ft.>et of "-at<>r 
on it, a11cl if ;;o, rnust ll'! Y<'ry pointl'd. 'fht> Hussian m1yigators l'<'port that tll(•y han· H'peaH·llly 
wat1·.ht>1l thP lm•Hk npou it, and that the rocky patd1 of 1H':1rly a milP iu pxtt•nt lai<1 c11nn1 ou th<· 
English diart .Xu. ~;>:r; of t:-iitka Smmd does Hot exist. It break,; only in mw >'}lot, amt hut mH·e in 
tfre or six miimtes. 

All the adjacent ii-;lamls are 11Hv and "·oodP1l, lmt thb main lal!(l i;; well marked liy Yl'r.1- high 
mou11taius. 

C:tpf' J:;:dgPcumhe is note<lly mark<?d h;; tlw extinct Yolcauo of :\fount Ed~('{'\llll lw, lwaring· mll'th 
ii2° ea Ht, four milt•s dist a 11t rrom t!H• e:xtrp11Jity of the t·apt>. Tlw :-;IH1n•" arP eon·n'<l with tirn ht•r to 
foe edges of the boM hi.1.?:h lJlnft'.-; of rock aml hrn1, friugt>d "·ith iuuumerahlt· rock:-;. Tltc capl' pre-
8c11fa the H]>pPanrn<·e of a wooded 11latl'a11, cxteuding to the ha:-;c of the 111on11tain, interrupted mily 
by tw0 small bills hehn•e11 the cape mid mountain. Unt thP µ;n·ut fratnrP and landmark j:-; tl11' 
monutain itself, wllidt iR pN•nliarl;\· marke<l, and lta.s no <'Olllltl'rpart in tbi.s n•1.don. It i'isl's 2,~.i.i 

feet aboYP the s<•a, and tlw top, forming- tlw rim of a11 aneiPnt crntt,r, appPan; 11Pal'l,\ liorir,011tal, arnl 
ha;; a diamet<>1· of hn1 thrn1;;mul fpej 11,Y thP Coast SmTPY uwasm·ements. The sirles from tlw SlUll· 

mit dmvn h:we a gf'l1tfo and regular indiuatio11 of about hwnt~--fhL· dr•gn.'('S, a1·p markt•i.1 hy t1e('P 
furrows. ·destitntl' of trees or herliag·e, and present in sunlip:J1t a du11, reddish appearance. In winter 
it is coYered with suow. It j,,; situated upon Pitt or Kronzof falarnl. of i~·Jiich the south aud PasL 
Prn sirles form tlw north mid wl'st 8lwres of Sitka Sound a]l(l tlte pa>'.><ages uortlnvard, wl1il1• its no1·tl1 
side forms the. south shore of Salislmry or Klokadu.wa ~1n1111L Teht•nkoff gin• s a yit•w or thP 1111m11-
tain and cape. 

From Cape EilgPc11mlw, the 11orlh ;.;l1orre i1rnilfo the cutraIH'f' to the som1d runs n general and 
nearly 8traight cmnse of north 8ii0 ea::;t for sen·n mile.,; to Otmoloi Point, or Point of Shoal,.,, off wl1ich, 
at the distance of a mil<>, lit• tl1(' Lo\Y lslaml mitl rocks, with a paHsagP n•vmtL·ll lwtwee-n the point 
and island. Nearly midi;rny between these points, and ouc• and a half rnilef' off ,.11ore. lies the rn111lt" 
ratf'l,Y high woo(led island of St. J,azaTa or Cape Island, with frnm twent,\· to iiYe fatltoms nf wan•r 
lH·tween it and the shore. 

The sm1H1 l\110n', insitlc tbP entran<:e to Sjtlrn Sonlll1, is broken by imnunerahle rock;;; a11r1 low 
wooded iskts, and indented hy large bays. The wlwfo :-;ltore i,; cm·e1·(•d with llprlH'(', makiug· it tliffi
enlt to distiugnif;L the islands. ~o sunken rocks are k uown to Pxii,;t ll<':U'('J' tl1e entrai1N• tl1an 'Yil
liarns Dank, fin~ aml a. half miles north-nortlieast from the uortlnYPSt point of Bimka, and ]~·ing some 
di:;;t~tnce oft' the low island:;; h1sitle. The bank ap}wars to consi.~t of four or fin· sm1kc>11 ro1•k;;, upon 
some of wllich the sea i1n·ariably breaks. 

Within the entrm1ce tl1e souml cm1tT:H'ts its width to six miles hetwe<>n Point of Shoals a11d 
\Villiams Bank, with lll'(•p watPr to and im;ide that line. From Point of Shoals to Bouranof l'oiut, 
forming part of the south shores, tlrn bearing is south 80° east, tl1!' <li,.it:mcP sen•u mul a l1alf mil1•,.i; 
aud on this line tbe sonnd is contracted liy tlw Low Island aIHl roclrn, one mile di:-;ttmt from Point or 
Shoals; by the Vitslrnl'i nnd adjacent roeks, three miles distant; b~i thP Kuli('hoff }fork a11d adja1·p11t 
snnken rocks, five miles distant from this same point. DPep <·liannels exist ht•twePH Lrrn- and Yiu;. 
kari, Vitskari and Kulichoff, and Kulicboff and the islets off Bom'Onof Poiut, witli, howeYer, <1an-
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gerous ro(·ks in the latter. Between Vitskari and Otmoloi, Lisianski gives soundings in eighteen, 
seYe11tN'n, twent:>. :.rn<l ReventePn fathoms. But the channel inYariabl;v used bytbe Hnssians ii,.: that 
hetween Vitskari and J(ulichoft'. On the Engli1-;h chart this cham1el is erroneously contracted by 
t11P l:1ying tlow11 of a sm1kPn rPPf extending one mile east of Yitskari, nearly on the line towards 
Kuliehoff. Tlw Hussian captains assert that thl'y can and luwe passf'u Vitskari along it;:; sontllcm\t 
face within half a cable's kugth when steering a direct course to )-lochnati, a course north 1;:!0 east, 
true. 'Ye liave made it close n board when e0111i11g in at evening, with ver.'' thick, hca1·y weather :lirom 
tht• sontlwa;:;t, and saw 110 hreakPrs to indicate sneh a reef; h1 faet, were mislt~d hy not.finding the 
hreakPrs laid tlow11 011 the British Admiralty chart No. 2337. vVe have also seen it from the south
southeast when there was no breaker off its eastern faee, but the llreaker8 011 the reef one mile north 
of it really appean•d to be breaking off tht> eastern face of the rock. It ammared, from the distance 
of a mile or t\ro, to be about fi.Jrty yards long· and ten feet aboye high water, with a rough irregular 
surface. In smooth weatlH'r it bas been lauded upon, a11d it has been recommernlml tha1 a light be 
placed upon it, as from thi'1 point it would illuminate an arc of the horizon beyoml the sound from 
south fi(iO west towurd Bi<Jrka lrdand, south 88° west toward Cape Edgecumhe, all(l be a g·uide 
to clear the rod' off Biorka. l<'rom the northwest poiut of Biorlrn lt bears north 6° east, distant seyen 
miles. From the rock oft' Biorka it bears north 210 east, distant l'<eYen and a half miles. 

Kulicho:ff Hock is laid down on the English chart south 100 east, two miles from Vitskari. 1t is 
about twenty feet hig·h, and less in extent than Yitslrnri. Tlwre are sn11kcn ror~ks to the north and 
soutlt\p•st of it, :ihout lrnll' a mile distant, and one tmrards Vitskari, a.bout a 'lnarter of a mile off, 
with tlet>p water and dangerom;; sunken rocks between tli0 Knlichoff imll tlw iRlets off Point Boura
uof. Hut Tebenkoff aml the old l~ussian charts place the Vitskari an<l Kulichoff three mile.s a.part, 
while the latest unpublished HnRsian examinations about Kuliclloff phwe tlw reef a short distance 
north of the rock, with a passage of tweke fathoms between them and close to the rock, aud one of 
th<> Russian captains repmts pnssing through this channel. The English chart places Kulichoff 
morn than two miles from Bonranof, but the latest Russian determination mnke11 it only one and a 
half mile. 

For four milPs inside of Vitskari Rock we find clear, deep water, up to the range of wooded 
islands and rocks lying for two miles outside of Sitka. Through this barrier of islands there are tbrre 
channels to the anchorages east and west of the town. These passages are known as tl1e eastern, 
middle aml western, the fonner hPing tlw longest, and the middle one the shortest, to either a11chor· 
age. In approaching these islnndR in thick weather, the officers of the company endeavor to find 
the islarnl of lUoclmati, which is from. twenty to thirty feet high, rocky, aIHl covered with a thick 
growth of spruce, whosf' dark foliag(•, with the black rocks beneath, brought out in relief by the 
surf breaking aloug its front and on the outlying rock, makes it discernible through the fog wl1t•n 
other islands are indsible. This i11Iet lies fiye miles north 620 east from Vitskari, aml between t1ie 
middlP :-i IHI western chmmels, aml a Y<>ssel making it can take either, and safely run for the anchorage. 
"\Vhen the fog is lifting, from the coming in of a westerly wind, this island a}lpears first. Abre:tst 
of l\'Iochnati the westnu channel is about three-quarters of a mile wide, with a large reef, bare at 
low water, forming the western side; and the middle channel is contracted by sunken and exposed 
rocks to a much narrower entrance. 

The English chart, based upon that of La Perouse, gives a good idea of the f~hannels and the 
anchorages, which should only be eutered under the guidance of a pilot, or with good local 
knowledge. 

The inrlications of the Coast Survey local triangulation about Sitka harbor proper would seem 
to show that the base line of the original survey was erroneous, and this may possibly expl:iin the 
announcement on the English chart that "there are discrepaucies between this chart and the plan 
of Sitka (2~Htl) wl1ich cannot be arljusted." 

The harbor of Sitka is Yery contracted, and, in the western anchorage, numerous mooring 
buoys have been laid down by the Russian-American Company near the t<>wn, although this part 
of the harbor is narrow and marked by three sunken rocks, The eastern harbor receives the greater 
sweev of the southeasters) and a heavy swell is said tQ be brought in from the sound, so that the 
company's vessels prefer to anchor in the western, as they can discharge more readily, and espe
ciaJly because, during the winter, the officers and crews are taken from the ships, wbich are left 
with only one keeper. But the British men.of-war use the ealitern harbor. 
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In the great gale of October 28, 18()7-the severest at this place for very many years-three or 
four ve8sels broke adrift from their mooring,; and several were driven ashore. The steamship ,John 
L. Stephens dragged her anchor, but hadng ste~tlll up all(} g·ettiug her auehor, steamed tlJrough the 
throat connecting t11e two anehorag·el', and anchored in nine fathoms in the eastern harbor, 1YherP 
she rode out the gnle easily, and aftPrwards ex1wri(•rwed great diftiC'ulty iu getting her anchor, so 
firm a hohl h~ul it taken in the tenacious uottom of mud and sht:'ll. Tiu• :Step hem; is an old Panama 
steamer, yer.Y high out of water, and had lJ11f one anchor, of two thousand }HllllHls. 

From the Coast SnrYey tidal ol>Re1Tations of two m011ths, from A ugnst ~1 tu Octohe1· '.!l, WP 

find the meau rise and fall of the tide to lie seven and eight-tenths feet, au<l at tlit> foll a 1111 <'hauge 
oftlw moon elc,·en and ninc-tentlrn feet. The extreme rang·e ol!serY\•d during: tlie ali<n-e period wa>< 
thirteen teet, and the least range two aml one-tenth feet. The Hussian charts and authoritit•8 giYe 
the rise and fall between fourteen and fifteen fl'l't, and this is tlw aceepted fact. Tile Eng'lil,;h «hart 
state8 "H. vY. F. Hiid C. Oh 3tm; spring rise fin• to seven feet." Our <1eten11irn1tiom; of th1· ti<it'I 
give, tlrnrefore, an important corn•ction to estahlisli opiuim1s and m1th01·ities upon t11is sul~j(•Ct· 
The following table embraees thP result of the observations for tidPs and the rneau:; of determining 
the times and heights of high and low waters: 

Tide-table for Sitka. 

The two tides of the snrn~ day are generally unequal in proportion to the moon'!'! rleclinaiion. Tlit:_· time aud height c:u1 be: ol>tuiae-d approxi· 
mately from the following table: 

Moon'=s upper meridian pa."'lsagt>. Moou'i-;. lower uwridian p1t~i'!Hge. 

Moou·s declination. I High water. Low wa!t'r. _ ·- High-wat~ 

I IntPrvnL Height. Interval. , lfrigl1t. Inten·al. : H .. •ight. lnten:al. Height. : 

' -----~ ------ ··---- ------:--
H.m. Feet. H.m. Feet. Il.ni. .Feet. Jl.m. Feet. 

Gre&h•t1t north.... 12 e 9. 5 19 ia -0.2 13 26 7.5 ]~ 3.J 4. 1 

i Zero...... .... .. 12 3e 9. 3 18 4fi J. LI 12 3~ H. :i ]~ l!J 1. 0 
' 

Grndest 1mnth.... 13 26 7. 5 18 35 4. l 12 8 9. 5 19 I~ -0.2 

---~-----

The intervnl i.11 to b-e .uddt•d to thfl time of tlw mofl-n'.<t meridlm1 pa1-1sage 10- givf' t!H· fjmc of high or low water. The time of the moon'!:! upper· 
meridian pa~t-1age ii! given iu tbf'! ~ilmA.na.c, n.nd thf' tirn-e of iti; lowi:r m<•ridinn pm:it~age if:' the middle betwe{'U two r:.nl'ces~iv(' 11pper pR~1'Uf.."E':t. 

The heights are giv<.'n Jn feet and tenths, and Iii.how the rhi:e above the level of thto averagt! of U1e lnwNt lotit· water~, to wl1ich level tlw ~ound 
ing~ on the e.11ttrt are ghye11. 

8PR.I~O TTIH'.S.-At thf' fuU and ~hange ofthP moon the high water!-: 'l'.vill be 1.1 foot higher tlrnn the abov.e and tlH• lolllV wnt.('rH 1.! fon-1 10wPr. 
N:KAP TJDl<:S.-At the moon's firgt, and la.st quarters the high waters will be l.l foot fo\\.'Pr, and the low wafort: ·will n-0t fall a1:1 1-ff\'I. hy LI foc,t. 

Sitka is the principal establishment of t.he Russian.American Compan,..-, and eom1iri8es about 
one hundred and twenty goo(l block-houses, storehouses, barracks, workshops, :,:;aw·n1ills, churches, 
hospital, and the governor'11 headquarters. It contains niue hundred and sixty-eight inhallitants, 
of which three hundred and forty-nine are Russians, and the remaindt'r creoles or balfhreeds and 
Aleutians. Outside the stO('kade are fort~· large Indian l10nses, facing tl1e western lwrbor, and 
occu11ied by not less than one thousand Koloshes during the winter. The site of th<•, town is 
cramped, and it is a. mere question of time a11d expausion when these Indian houses will be removed. 
For years the Russians have had about a dozen gmrn directed along the face of the Koloshian 
Yillage. 

The geographical positilm of tlie Coat".t Sm·Ye;\· astronomieal station. at the head of the ship
yard, and near the ne'v United States barracks, is: latitudt', ,;7o 0:.l' :>:!11 

; longitude, 1350 17' 05"; 
or, in time, !Jll Olm 088 .:3; lllfl, gnctic declination, :.l8° ;iU'.S east I ill .A.11g11><t, 1 s1;7. 

The harbor of Sitka being contraetetl, exposed to se,;ern i:;outheast gales, difficult of access, 
and having no exwnt of laud tit for cnlti,-ation, the qm•stion has \:men rai.-etl whether a better 
harbor cannot he fotmd in the.. Yichlit;\- afibrdiug safo aurhor:1g-P, of <'aRi<'r access. and greater spac<', 
with surrounding Roil that ma,,, hP cultin1tetl. Iu 177;"1, Qnadra called Sitka'. Sonud the Bay uf 
Terrors. 

It would be useless to attempt to descrihe the labyrinth of channels and islets passing in every 
direction, like tenta.cula from the sound, yet a few items may not be without interest. 

31 
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A good passage exists lietweeu the north part of tl1P sound aml the eastern eud of Sali;,;;bur.r 
Sounu, which euters from tht> Gulf of Alaska, in latitude G8° 20', and coutiuues thronglt Peril 
Straits to Chatham Stniits. VV c han' made 8cveral exmnhiation8 tlnongh tlwse waters, anil 
changed mat('rially their ;.;hapes 011 tlw English chart. Crosi\ Bay was f1uni8lied, in mnnuscript, hy 
Prince Jlaksouto:ff; awl that of Harward Harbor was ma<lt' hs the Com;t Surn•y, wlien exmuining 
that locality for re11ortetl rnag11t•tic iron ore. 

The Newski passage, between Olga Strait and Peril Strait, is quite narrow, arnl has ~mn~en 
rocks upon itR shorPs. The Coast Surn~y made a sPries of soundings through it, indicating iilent~, 
of water. This rough sketch, from compass bearings throug·liout, iu a min-Rtorm, makes the strait 
muTower tlmn laill dowu on the charts. 'Yith a thorough survey of this strait and of Salisbur,v 
Sound, another entrance is afforded to Sitka Sound to ,-essels driven north of Cape Edgecumlle DJ' 
h<'av;y southeast<'rs, or hJ- the cmTPntR i11 light airs. 

ST •• TOH~'S DAY. 

This harbor 1m1,Y he (•onsidered the southeast termination of Salisbury Sound, and nine miles 
from its entrance. It ii-; also a1 the north entrance to Newski passnge, and hHs good anchorage 
near the head in sixteen fathoms of water. The shores are ho1d aml I'ise to mom1tains covered with 
si.n·ucc to the water's edge. The stream at the head comes into the bay through a narrow low Ylllley 
between high monutaini-;. It is seventeen and a half milrn-1 from Sitka and is reached through Olg·a 
azid Newski St!'aits. \Ve ancllored here in October, 1861, antl discovered specimmrn of the best 
bituminous coal on the 1'acifie. 

COAST LINE. 

Brom Uape Hdgeemnbp the general trend of the coast to (Jape Phipps, in latitude Gfl0 30', longi
tude 13tlO 42', forming the sou tlwast point of the entrauce to Behring or Yakutat Bay, is north 40° west, 
and the distance one humlred and ninety miles; with the greate;;t deviation from this course at the 
entrance to Icy Htrait, whose north point is twenty.six miles northeast from the al1(ff(~ rnmrse. 

From Cape Etlgcenmhe the general trend to Cape. Fairweather, in latitrnle ,')80 50'.2, longit-ml<' 
137° 48', is north 300 west; tlw north point of th-; entrance to Icy Strait lying fifteen miles northeast 
from this line. 

From Cape E!lge.emnbe to Sttirzy Bay, twenty-three miles southeast of Fairweatlier Cape, the 
eoast is hold, rugged, and rock,r, hounded hy great nnmbers of rocks and rocky islets and indented 
by numerous Hmall ba;p;, and the larger entrance:s into Chatham Strait. 

From Cape }Jdgecumhe t-0 the island forming the northwest point of the entrance to Safo1bury 
Sound, the direction i:s north and distance t\\'enty miles. 

8ALISBURY OR KLOKACHEFF SOUND. 

The entrance to tbis 8otmd from the Pacific lies between latitude ;570 18' and 570 22'. The south 
point, named Cape Hllorgiaua by Portlock, is narrow, comparatively high and wooded, witlt the 
Morskoi Sea Rock l;\-ing 011e mile north {j30 west from it, with twenty-seven fathoms between them. 
The north point, named Cape Klokache:ff', lying north one-half west from the south point, appeared 
from the fosidc of the sonud to b1• about two hundred au(] fifty feBt high and covered with spruce 
trees, with higb mountains lying to the nort1H'a8t. TheRe mountains are covered with woo<l half 
way up, but bare and rocky at tlwir summits. 

The sound runs directly east five miles, contraetiug at its narrowest place to one mile, hetween 
the rock:s off t11e uorth and south shorc!s. lt opens iuto Fishing Bay and Peril Strnits at the nortli
east, and iuto Newski Strait and St. ,Johu's Bay at the southeast. Of the north shore t.he rocky 
islets extend half it mile, tl1e southernmost l;\-ing three and a half miles inside the enti·auce, and are 
low and bare. NearJ_.,- abreast of them, off the Routh shore, liBs the low wooded island of Sinitsiu, 
with r()(:ks off its Jwrtli point. 

Betwe.en Cape Georgiana and Sinitsin Island a small bay, mtmed Kaliiiiiia, makes in t.o the 
ilOuthea.."lt, and then to the southwest for a mile and a half, and is said to afford goo<l shelter in scrnu 
fathoms of water well in. Bnt from its position it is probable Umt the heavy swell of southeast 
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and southwest gales would he felt. On its eastern side a woo1lPtl monntain, about liftH•n hnndn~ll 
feet high, rises \"ery ahruptly. 

SinitHi11 it>land nearl.Y touches th<' southern shore of th<' somtd, a11d rocks are laid down hc>twc>en 
them. To the southeast of this islan<l the shore i"' laid down straight 011 thP m:tps. lmt from our 
position in the middle of the sound the shore appeare(1 to retreat \Yell to tlw ,;outh, b <'adi11g in a 
low valley, with the hig]1 mmmtaiu tliat fla11k1' Kaliiiifia Bay to tlw wt-st, :mil a wooc1e1l hill of about 
six hundred feet ltigh on the east. Two rocks appear in the cntrnueP of this appan·nt hay, yet it 
might afford a good harbor of refug·e. 

In the middle of the eastern pnrt of the sonml we found fift)·-fh·e fathoms of wateT. 
This sonrnl is tlw Ba;v of Islands of Cook, the Salisbury Sound of Portlol'k. wlwl'l' boats in 1787 

passed throng·h jt and by Hayward Strait or Sonkoi Inlet to tlw 11ortlt part of' Sitka i:lonlJ(L 
Cape Georgiana, was snhReqn1·ntly named Point Amelia h;1· Yancmwer, and is designated as 

Siouchi Point on recent Engfoih chart8. 
Hnywartl Strait was dit>coyered by l'ortlock. 

J\IAUY BAL 

Behve(•u Uap<'R Edgccnmhc and Georgiana the shore Ii'i deeply inden[p(] 11,..- a lat'{.!:t' OJH'll ha;.
named hy Vancmn-cr, but neYer pntered by him. 01w of the Hul'i'iian l'aptaiu;; n·11orted that Jw ·war. 
compeJle(l to iutcl101· in the southern part of it for tJ1ree days, <luring bea ,-y RtmthPast and son th w<•st 
gale8, at great hazmd. A nmgh skc>tch of this :mchontge is giYPll 011 the ltu,;;.;ia11 cliart J'o;o. ti of 
the Pacific series, where it is called Chelekoff Bay. 

From tlie. north point of Salisbury Sound to Cape E<1wan1, i11 latitmlf' ;.70 :1!1', lm1g·itm1e 
136° lfl', the general tre11d of tlie coast is 11ortl1 40° west, and the distauee twe11t;\-.four miles, with a 
Rlightly retreating shore of bold cliffs and innumerable roeks. 

KRAS ll.AY. 

Six miles northward of Cape Klokacheff, Tebenkoff has a hay called Khas, entering the laud 
about three miles eastward, but }1as rocks marked in the entrance. No details or information can 
yet be had Tespecting it. 

From Salisbury to Icy Strait the coast is borckred by low woOlkd islands, among wl1ich Pm t· 
lock says there appear seyeral places of good shdter. The mountains, ri1<iug almm;t directly from 
the coast, are quite higl1 and irregular, some well wooded and others quite ban'. BetwePB the Khas 
Bay and Cape Edward the bold coast line rece(les a few miles, but tlH• general llireetion i8 main
tained by the great mun ber of ontl.Ying islands; t.o this he111l of t.l1t• sl1on• Tt>l>Pnkoff hali t:.,riYen the 
designation, Bay of Islands. 

Yaucom-er s:tys that off Cape Edward lies a cluster of flmall islPtR and Hl('ks. Telwnkoff hns 
the islets and rocks, and lays the cape down as broad, extcndiug two miles north aihl soutl1, hold, 
high, arnl rock,y. 

:From Cape :Edward to Cape Spencer, in latitude 580 122', longitmlP J3()0 :34', formhig tlw 
northwest point of the entrance to Oros,; Sound, the g-eneral dire(•tio11 of the coast is uorth Jfi0 

west, itnd tlte distance thirty-fonr mi1e,;, pa8:<>ing tangPnt t-0 Cape Cross, i11 1atitndf' 5i0 Utl'. 

POIN'l' BINGHA::l:l. 

This rocky headland, in latitude .1so o:v, longitude 13Go 27', forms tlt<' i;outhwest point ot' the 
entrance to Icy Strait, and liPs south 160 east, elm·en miles from Cape Spencer. Between it and Cape 
Hdward the coast is bold aml rock,v, guarded hy islands, indented hy two ba;1·s thn•e or four milfls 
dee11, itmJ h,v a broad entrance to Icy Strait teu miles south of Point Binghaui and six miles soutl1 
of' Cape: Cross. 

The bays were jndgcd by Portlock to afford good shelter, hut tlw v:1l'\t unrnher of wooded antl 
bare islands and rock that exteil(l to the distance of tliree or tour 111iles from tlw sllm·e will r<•1Hkr 

ent.eriug sueh harbors nnpleasaut and hazardous until better k110\Yll awl tle,;erilwd. 

PORTLOCK HARBOR. 

This large ba.y has lieen fully described by Portlock, but. 1Ji1> slwtch or ii i:; JJH'n,Jy a rnu;.;lt 
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estimate, and he nmkes no mention of tletermining· its latitude, although his map places it in 
570 4,;1, and Vmwonver sa~-s that about six milef' north of Cape Edward tlw harbor that app<mred 
of eai;;i(•St ae('~·ss waf' eonsidereu Portlock harbor, in latitude 570 44', hut the weather was thick, 
fogg,1·, :11H] rni11y, aml tlw shores not well seen. 

l'ortloc:k says: ''Ou drawing near the opeuing, and about two miles from the shore to the 
nortl1west of it, we had twenty to twenty-five fathoms of water o\·er a mudcly bottom, and just in 
the c>ntranee wen· some high, barren rocks." 

The following is the- be,;t de'1cription that can be dnn1·n up from Portlock's sketch a,ud text: 
The opeuing to Portlock lmruor lips uetwePn two points l,\i11g northwest and southeast from each 
other aud tlistlint from three to four miles apart. This entrance is, however, diyided into three 
passages by two large, bluff, wooded islands lying directly between the points. 'rhe southeast 
island receired the name of Hogan, and that to the uorthwest, Hill. The ;.;onth passage is about 
half a mile wide, with bold shores and twenty fathoms of water. The middle passage i;,; a mile 
wide a.t the outer part, bnt at the inner part is contrm:te!l to half a mile, with t,eu fat11011u; of water, 
b,y two I.Jiu<, islets and rocks from the soutlieast point of llill IsLmd. The northern passage is nar
row, and no soundings are given. Hoc;ks lie off tbe southeast voint of the bay au<l off the south 
poiut of Bogan bland, aml bare, rocky isleti:; and rocks off the northwest point of Hogan Island. 
The i;onth side of Hill Island is ''low land, forming itself into seYeral small bays, from whose points 
are breakers at no great distance," with hold rocks extPnding nearls half a mile off the southeast 
poi11t. 

Tl1e deepPst water in the middle passage between Hill and Hogan Islands is forty-six fathoms 
over rocky bottom; the length of tlti8 passage is about a mile; ha;; hold, ro(iky sliores, and the 
course through it is nearly northeast by east. Tlte best cou1se in would be to steer cast northeast 
for a wood ml islet insiue, and l,ying lmlf a mile north-northeast from the north point arn1 i;,;let of 
Hogau falall!l; hetwl~eu this wooded i:,;let and Hogan falarnl a 'lfopth of thirt.r-two fathoms is g·iven. 
The southeast passage ii:; about a mile in length. 

Immediately upon passing the hold rocks oft' the southeast point of Hill Island the water 
<lecpem; very quickly to thirty and forty fathoms, and a most spacious and excellent harbor opens 
to view, trending to the northwest and southeast, and running deep into the northward, with a 
number of small islands scattered about. Running up towar!ls tlie northwest part of the harbor, 
and afttn' passing; the i:;mall isl:rnd dose to thP uorth side of Uie unrtheast, point of Hill Island, 
Portlock anchored iu thirty-one fathomR of water, muddy bottom; the rocks off the eaRt part of 
Hill faland being just shut in by the small island, and bearing sonth three or four miles. (Accord
ing t'> the Hketch they l1ore about south-southeast, distant one mile.) 

The country ~Hljacent to Portlock Harbor abounds with white cedar, wJ1ich was cut and sawed 
into Rheathing-hoards. (Page '.W2.) TlliR is evidently the yellow cedar of Alaska. 

Teuenkofti:,; eliart ~ives no illPa of a deep ba;y in this locality, although he has the name in 
latitude ;J70 45'. 

ICY STRAIT OR CROSS SOUND. 

The entrance to this stmit, is wide, open, and unobstructed by rock, -shoal, or island. This 
appears to be the case for ten miles within the heads, and Vancouver says that, if it possesses any 
navigable ot1jectiou, it is the unfathomable depth of water which eTerywht'1'e exists except yery 
near the shores, along which in many places are detached rocks, lying, however, out of the wity of 
nayigatiou, and sufficiently conspicuous to he aYoiued. 

The entrance is eleven miles wide between Cape S1>eucer on tlie nortli and Point Bingham on 
the soatb., bearing south HP east from the former. Inside of Citpe Spencer the strait expands into a 
great bay running fifteen miles north-northwest, and from ten to four miles wide. Six miles inside 
of Point Bingliam a Jlassage two miles wide opens to the south-southeast and runs ten miles in that 
direction, when it tnrns abruptly to the west-southwest, and reaches the ocean in about six or 
eight miles. 

This souml has been called Icy Strait, antl appears to well deserve the appellation. Tebenkoff 
says that ice is found there all the year, impeding navigation; and in July ~ind August Vancouver's 
officers :found part of the pasSilge almost closed with the ice. _Frequently the masses of ice are 
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detached from the face of the glaciers, coYered with graYel and earth, and these drifting in the 
sound are often taken for rocks a1Ya,,;h. Fpou the chart haYe been marked tlie positious of the 
different glaciers that come down from the terminal spur of the ::\Iount St. Elias aud Fairweather 
range to the heacls of tlie bays ope11iH.g upon the north shor<>. 

The general direction of the strait is nort.h (i0° Past for tl1irty mile8, then south :;oo east for 
twenty-four miles to Chatham 8trait. Point Bingham is in latitude 5tP 03', longitmlP 1300 2i', 
and Cape Spencer in latitude 580 1;y and longitmle 1;;uo :>±'. 

POn'l' ALTHOHP. 

VancouYer has given a sketch of thiR bay, the entra:te<'· to ·which is situated on the sonth shore 
of Icy Strait, ten or eleven 111ikt-i north 41°cast from Point Bingham, aud ten miles east uo sonth from 
Cape Spencer. The entrance to the bay, opening frorn the Sl)lllHl, lies betw<'cn two islnnd,,; rwrth aml 
south of each other, and is bordered by a uumber of roC'ks and islets. It has nine fathom,; of watPr 
in it. ''The channPl is r:lPar, fnw, fro111 cla11gpr, mul i,; onP aJ1d a quarter mi!P in width, with a tol
erably snug cove, jnst within the e11tra11ce and off the south face of the western part of the i.~lm1d 
that forms the north point of entrance." Here YaiH·ouver anchored i11 fotutt>en fathollll", a eablt"s 
length from shore. Tebenkoffput,,; the anchorage down in ten fathoms, sandy bottom. "Thb high, 
narrow island affords great prott>ction to the hay, whieh i;; two and a half wil<'" wicle ju,;t iH,;iLk. 
Searl.}· int.he micldle oftl1t• hay, and one lc•agtw southeast by t-;onth from thP arwhoragP, nre i;;ome 
detached rocks. The isla11d forming the south point of eutrancp ii-; about two mile;; long. auc.l 
stretches to the sonth~Aontheast towards l'oint Lucan, from whieh it i" 8t>paratt'd mw mile. hut the 
space is filled with nnnwroui;; i;;lets. At Point Lnean. wllich is situated frmn the at1ehoraµ;t• t-iOUth 
23° east four and a half miles, the width of the harbor is t\Yo miles, from wl!e1we i r ext('11ds :o;outh 
36° east abont six miles, and terminatt•s in a snrnll basin thnt affords good :rn<l f'e<'ln·<· aneltorage, 
the best, passag;P into which i111111 tlw mrnkn1 shon', rl)ekR a111l a11 iR1et gnarcli11g, tl11• we,..t:· Yan· 
couYer giye,,; the latitude of his anchorage ;38° l:!' 0011

; Tebeukoff gives the long·itnd<' 1:31;o I:!'. 
The surrounding country is coYere<l with ;;pruce tree,.;. 

ISLANDS lN ICY STRAIT. 

Thf' islands that 1if' north-northeast from Port Althorp c,on1 ract tlre mi<lcllt• of tln• strait Yl'ry 

much, and almost close the passage to the ea;;t. Between these islands and the shores that form 
the north and sonth Ritles of the strait there are two narrow chamwls; the northernmost. heinµ: the 
widest, is nearly a mile across; tlw sonthernmost is about half that width, hoth of whi1,h an• frc>e 
from rocks and shoals or an;r other obstructions than the large mass••s of floating icP wbieh at that 
time of t.he year (Jnlr) rendered eadt of these clutnnels Yery dangerous to 1mYigate. The track of 
the Russian 8Lf,amers is laid tlow u through Hie soutl1en1 pa,;sage. 

FOREST CAPB. 

Fifteen miles northwest from Cape Spencer is Forest Capr, haYing a small open ba~- on tile 
eastern side making in a mile or two to the northward, and di<Sti.nguished b:; 1uwing t1w inost f'.1mth
er11 sea-com4 gfocier at the nort.liea.~t side of it. A small islet lies well np in the bay, :11111 Teheu
koff has one nearl.r a mifo south of the cape. 

L'l'UY A BAY. 

Thirty-two miles nortlrn'est from Cape S1wneer i8 the narrow and <laugerom< opPniup; to this ha,\-, 
which extends inland north r;50 east for l'lix miles, aml sprParls into two arms at right angles to tlu~ 
former courKe, and each arm ex.tends about three miles, with an ayerage width of oue to two mile,.;. 

The entrance 1ies two or three miles northwest of the terminati011 of the rocky, hold bluffs of tlit' 
coast coming· from the south war(i. Ou Tehenkoff's elrnrt the imnwdiate coast is r<·presented a,.;; low 
and sand,\'. yet, on the enlarged chart taken from La P1>1·ouse, it is bold aml rocky, with rockf' ,.;tret(·h
ing acros!'I the entrance from the west point iwarly to the sout11eastcr11 point. ThP sontlwast point 
of ent.rance is placed in latitude m~o ;n1

, longitude l:Ho JW. The best anchoragP i.-; immediately 
behind and inside t.he north point j a seconcl anchorage ii;; laid down a mile nnd 11 Irnlf beyond the 
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north point 11nd under the northwest shore. In Shiltz's report to Baranoff, {.Jul,r, 1776,) lie says: 
"Th~ pntrm1ee to J,tuya Ba.\· i;.; most dangerous; the strong currents, rushiug over hidden rocks, 
form rapitls which almost entirely couceal the chanuel, and thus add to tpe danger. In fair weather 
my vessel was being towed in when tlw water before me appeared one an<l a half fathoms higher 
than in tht' ba.v, and we sliot the descent with irresiRtible speed and great danger. Once inside, 
all imme(Uate danger ceased. The bay is large and filled with i·ocks awl sands ; no wood at the 
immediate entrance, and no position fit for a settlement. The bay is destitute of fish except 'hali
but, which almnml only in spri11g anrl su111111Pr. In the winter the bay abounds in sea lions, 
(Plwca.jubata,) but the common seal (I'Jwca i:itulina) is Yery seldom seen.'' 

Other mivigators pmnonuce the entrance dangerous. 'l'hc shores a short distance inside the 
entranct> are described as "composed of enormous cliffs eight and nine hundred feet high, oYer
hanging fathomless watern; the glacier ice, forced from the monntttit1 gorges, covers the snt'face of 
the water an tlw ~·ear round. Xo sournl but the fall of great masses of ice dist,urbs the silence of 
thisJterrililJ graml hnt g·loom.\- gorge." 

Three miles inside tbe entrance is a large wooded island called Egg Island, with soundings of 
thirty fathoms dose to it. 

Jn 178ti L~t P<;rousc anchored in this bay and named it French Port; but it is not known that 
any otber \•essels tlmu those of the Russian-Americ<tll Company luwe visited it. We haYe not the 
vo_y:tges of l1a. Pt;rouse from which to <lm;eribe the bay. 

Xorthwe»t from the norUwrn arm of Ltnya Ilay, in the direction of l\fonnt Fairweather, is a 
similar motmtain, th•mgh not so high, named Chillon, by La. Percmse; its fatitt1dc as determined 
by him is i)oo 18' :tml fifteen minutes of arc east of Fairweather, which will place it in longitu<lP. 
J:no 1:!'. It is ninl~ miles from the nearest shore. The nath'es call botll these mountains 1,tuya 
peaks. Tebenkoff gives a Yiew of them from a distance ot' one hundred and ft ve miles. 

Alrnnt two aud a ltalf miles 11ortl1 of the e11trance to I.tu;ya. Bay a small river enters the sea, 
aud at the pr-oper season salmon enter and ascend it in great numbers. 

CAPE FAIRWEATHER. 

Frnm I~tnya Ilay to thiR cape the distance is twenty-two miles northwest, the inunediatr. shores 
low anrl sand~·, witli a margin of low g-rnrrnd cow~red with trees, running a few miles to the foot of 
the suow range of )[ount Fainveather. 

It is situated in latitude u8° 5()1 and longitude l:H0 48'. Yauconver says: "This cape cannot 
be considered a yery conspicnom; prmuontory; it is most distinguisl111ble when seen from the south· 
ward, as the laud to the west of it r(~tires a fl~w miles back to the northward, ::uul there forms a 
he11<l in the coast; it is the most conspicuous point we noticed eastward of Cape PhiJ•ps. It ii-; 
terminat~·d by a low bluff cliff 011 a sandy beach, uear which are a few detached rocks." A small 
stream euters about a mile east of the extn'mity of the ea.pe. 

The magnificent peak of ].fount :Fairweather, lifting its eternally sno"'·covere<l head to 1111 

elevat1011 of 13,U-16"' ft:\et above the ocean, and frequently visible at ~t distance of one hundred and 
fifty miles at sea, lies iu latitude 58° 57' and longitude 1;Jjo ~7', and 1.iine miles from the ne,arest 
shore and tweh-e from Cape Fairweather. 

Six milt'IS uorth of Cape :Fairweather a small st.ream enters the ocean. Tebenkoff has a gla
cier marked upon it one or two miles iuland. 

CAPE FAIRWE.A.THER TO CAPE PHIPPS. 

'flu\ gemmtl tlirection of the coast from Fairweather to Phipps, the south point of the entranr,e 
to Yakut.at. Bay, is north fl2° west, and the distance seYenty-one miles. The sho1·e leaves this gen
eral directiou as much as seven miles, about ten miles north of Fairweather Cape where is tl1e east,-
ern bomulary of D1·y Bay. ' 

Tebeukotr <lescribes this streteh of coast from the details of the head-men of' the parties sent 
to huut the sea-otter, and says the shore is a "narrow strip of land, low, level, and covered with 

*Captain Va.silieff, of the Oikritic, (Discovery,) determiued this altitude. Another Rttssia.n authority gives 13,846 feet. 
British Admirnlty Cb art haA it J 4,70d feet. 
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wood. Its breadth between the sea-shore and the foot of Ow mountains ii,; fiye to 8ff,en milt-;;, and 
many ri\'ers and streams ente1· the narrow plain in 1liffpn·11t din·1·tiom;, aud :-it,1·-..-•· as Ho mau_Y 
canals for the purpoRe of inland uavig·ation: bnt a1l tht· riYt•r.s arP srna11 au<l 1->JiallO\L The most 
important of them i:,; the river Alsekh, which at t11·eln• m· fiffr«ll mil<·s from thP sliOJ'(• is didtkd 
into five branches, which ft.ow thro11glt such low gTolllHl that till' liig-11 wat1•r,., H'l'.Y fn•1pw11tl,\· t'OYPr 
a great extent of it, and at such ti11w:-i really forn1 a shallow l1ay, h;1yi11g a \\i1lll1 or t,··p]n• miles 
upon the ocean, and extending inland to whne the Alsckh di\'ide,.,. [11 the 111 i<111l1• of this Dry 
bay is a rocky island two or three miles in exteut aud eoYerl'd witl1 "·oo<l; it is ealll·<l K;mika 
Kaghee. 

From the mast-head Vancou\-er Raw lagoons o\·er tllt' low lH.•a\'11 of tl1b l"oast mitl eomm1111i
cating with tlie ocean through breaks in the bn•ach, across wltit·l! the :mrf broke "·ith much 
violence. 

The range of mountains forming a ::;now-clad hanicr hehiud tl1e t'OHtit hP11c·(• to Prinet> \Yil
liam Souurl, is said by 'l'ebenkoff to attain an elenltion of ei~rht or ui1w tl1011salJ(l 1l>et. aud from all 
their gorges great glacieri:; forct> their irresistihh• way upon tlw low la11d. A 11orault• i11tunuption 
of these mountains is mentioned hy Cook and b~- Yam·ouYer, wlin d<·sc1-ihes it as a plain t'Lm111osed 

of a solid mass of ice, or frozen suow, inclining graduall~- to tlw lmY coast honkr; it wal:l rpm:n-k
able for its apparent smoothness, uniformity, and the dean appParann· of its sinfact>. It was 
forced thronglt tbis great Yalley or i11terrnption from the accumulating nrnss of ice on l1igher 
ground beyond. No position is given u:v VaneonYer for tl!i!-l break. 

Ylil\.l..1 '1.'AT, OR. l3ElllU:NG Il.AY. 

Cape Phipps, in littitude iJ9° 331
, longitude 1;mo 421

, forms the Rontlwast point of the entrance 
to this lmy, hut it sho11l1l he borne in mind that this outf'r cape is called on the Uns:sia11 maps the 
Ocean Cacpe, and that they desiguate the point three milel'I northward of it a15 Cape Phipps. Tlw 
northwest point of t11e hay i;, Cape .l\fauby, in latitntle i)!JO 43', longitude 1408 OIY, mu! h(•ars north 
17° Wf'st from Cape I'hipps, distant eighteen miles. 

Vancouver sayR that, "off Point 1\lanb~~ the water was foum11o lie cli:>;colorr>tl at. tlu~ distauce 
of four mil(\S from shore, where 110 bottom <~0111<1 he found \rith the haud-l<~ad." Pngd sa;n;. (Van
couver, Vol. III, p. 237,) "The dangr>rs ill Behring Bay, particularly lwt\reen Capp l\lau by Hncl 
the island forming Port J\cfnlgTaYe, are considerp1l to bP numerous. since several rocks were seen 
ju;.;t showing their headR above water.'' Tebcnkoff does not refer to an;<-· sueh danger, and it is 
quite probable that Pnget mistook for rocks detached and floating masst•s of ice con•1Td "·ith earth 
or stones, sncl1 as he snbsequentl.r met with in k,Y Strait. 

Tebenko:fl:"s chart represents the north shon• as }my and sandy and ('on•re<l witlt wood to the 
base of the rnountains, from whielt flows a strPam emptying· into the bay fifteen milP8 llorth b:-· 
east from Cape Phipps, and lun-ing; m1 extl'm;iYe sm1d-bar at its mouth. In the text ut' lii:,; work 
he sa.rs that J\fanby or Grettt Cape is J1igh, and at some placl•s ste''P and rocky; that tlw shores of 
Yakutat are mountainous, woody, and in uurny places cnt by glaciers; but the dimatc is ·better 
than that of Prince \\'illiam Sound. 

The southest shores are broken aml fri11g(\d hy numerous wooded islands wit.Ji low shon'f>l, a11d 
forming a g1·ea.t nmnber of Rmall hays and anchorages with ,·pry deep water in most of them. The 
elltrances to these anchorages han~ strong· currents, an<l are repn~seutc•d by the Hussians ai,; difii. 
cult of access for sailing vessels. 

Inside of Cape 
0

PhiilPS of tlie Hussians, and three miles soutll, half east. ii,; a low woodetl poiu t 
called Point Turner

1 
with Yery deep wat(•r quite closn to it, aml a r<"ef of rocks parnllt>l to it run

ning along its eastern face a littlP more than a quarter of a mill- diHt:rnt. Between this 1·eef and 
the long point the depth of water varies from twenty to kn fatho1m;, aud the a11d1orage is well up 
the shore of the point to ;woid the very strong· currents that rm>h }>ast it.. This antl the adjacent. 
waters comprise the Port :Mulgra\;t\ of VanconY<'r. Tebeulrnfi' giYPs :t sketeh of tl1e islands awl 
channels, &c. The <lepth of water between Cape Phipps and Cape Turner is from fifty to dgl1ty 
fathoms, aud tbe currents are ·said to run witl1 great rapidi(r. Tlie ti<les rise seYen or eight foet. 

A spur from the Coast Mountain range comes towards Oce1t11 Cape parnllel aurl close to the 
southeastern shore of the bay; its southern extremity reaches within two or three miles of the 
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coast, wherr the low slwre is cut by a connected series of lagoons and streams, leading ten miles 
east-southeast from Port ~fnlgraYe. 

U.t;ie P!1ipp,.; antl tlrn Oc~ean Cape are representerl as low and sarnl~-. and wooder1 a short !1is
ta11c(• bad;:, lint ;Jie whole point or peninsuht is an illtricacy of crooked clmnnels, with from one 
to four fathoms of water in them. For five miles inside the point the shores :ire low, cut up by 
hlgom1s, eon~red with wood, and in many places the shores are co..-cred with water iu the rain.'
seaso11. 

The geuerul direction of the bay is north 340 east for twent,\--four miles, diminishing from eigh
teen to two miles in width, four miles from the entrance to Digges Sournl at thP Lead, wl1id1 Tebenkoff 
says recei,-es a "small Rtream whid1 comes from between enormous ma8ses of ice; tl1e mouth of 
tl1is strealll is iu latitude :mo 5-i', longitude i;mo 2:3'. Here Malespina, being disappointed in find
ing the uortliweM p;t,;sage, calltJd the harbor Assurance Bay, aml its eutra.nce Ferrero, (Maldo
nado's Cllristian name.)'' V:mcouYer has described the hay, am] :•mys the progress of Puget was 
barred nt the entrancP to Digg·es Somul by a solill barrier of ice. Tl1e Hussiaa elmrt represents its 
shores as masst,s of ice, and nameil it DisP1wha11tmeut Bay. 

Ca pl' T11nie1· is lai1l down in latitmlP 5!-i0 3:3" longitude 1;~!1° 3i"i', b,Y J_,ipirniki, and Tebcnkoff's 
sketcli is compiled from the t•xarninatious of Booligiu and Knomtclwnk:o; the fiI'st of whom laid 
down t.he a11chorag·e in Yakutat northeast of Khantak Island, and the fatter those on the south 
8idc in Ut!B. 

Tlle Rnssians formerly had a post on tlie lagoo11 inside Ca}Je J>Jiipvs, but it has been aban
doned. 

CAPE PHIPPS TO CAPE SFCKLING. 

From Cap-e Phipps to Cape Suckling the course i8 north 78° west, aud the di8tance one hundred 
anu t\\<'nty-fiYe miles, with the coast curving northward of tl1is line m; mucl1 a1-1 twenty miles, espe
cially at tlw entra111~e to fo,\· Ba;y. Thi1-1 st.retch of coast is a low fringe of level plain lying between 
tlt<' O('C:Jll awl the foot of the mountain range to .!\fount St. Elias. The soil is san<l and graYel 
('O\'Pred with s1iliagnum, through which grows the spruce, 1u11l from which grass springs. :Ko 
woo<l, how1·\-e1·, exists between Cape 1\Ianby and Cave Ilion, and Yancoun'r describes it as pre
senting· a 1inkPd barren countr,\-, composed of apparently loose unconnected. stone8; gTafluall,r the 
surfa<•e assnmcs a brownish appeanuwe as if from vPgPtatiou. The a\-erage width of this skirtiug 
is nlll,\ ahont three miles; where it reaches the mountains the rasiues are filled with eternal ice, 
aml all tlie i,;tt·pams cutting through it are small nnd shallow, aml come from the glaciers. .From 
tlw de1-1c1·iption of thii,; mountain range, its approaches, glacien\, &c., this low border of stony coast 
li1u• rnay he considere<l sim11ly as a great combined morai11e from all the glaciers. 

The d1•pth of water close in shore is g<'nerally from fiye to tweke fathoms at two cables 
length, ant1 at two niilf~s is from thirty.five to forty fathoms. The coast current is to the westward, 
as lias been noticed liy all nm-igators. 

ICY BAY. 

From Ca1w Phipp8 to Cape Hiou the 1fo.;t:mce is fifty-oue miles and the direction north 650 west; 
c,.p., Rio11, iu latitude ii!P ."JJ', and longitude 1-U0 Ll', forms the soutbea8t point of Icy Bay, which 
nms nearl;\· uortl1 for t-wn·n miles from the middle of its entrance. Vancou\rer describes the point 
as low, well wootlerl, with a small iskt detached at a little distance to the westward of it, "hnd uot 
laid <lmn1 h,Y Telwnkoff, uor seen h,Y Belcher, wl10 sayfl that the point is a low sanrty or muddy 
point witl1 a roug·h llrt<l dirtr-colored ice-base. 

ThP unrth poi11t is calll'll ll',\' C~tpe, and lips uorth 5'.!0 west, distant seven miles from Hiou. 
The e:1stt•r11 slton• is low, aud hacked by a large lake; the western shfffe is a com1,act mass of ice, 
mul terminat<~tl toward;, tla~ ocean in a hig-h, ahrnpt, clitl:\- point; insi<le the entrance of the uay 
Tebenkoff gh'e8 soumli11gs iu tweh'e aud fifteen fathoms, at the head the depth is five fathoms. 
There can be no anchorage here with southerl~' winds, wllich would set the whole force of the swell 
into it. 

Vancouver gives a view of the western shores of Icy Bay, with Mount St. Elias in the back-
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groun<l. Belcher r-;a;n;;, "Tl1e wl1olc of this ha>·· arnl the Ynlley alwYe it, wa" fonnd to he eornpmw1l 
of ( itppitre11tly) snow-ice a hout thirty fPt't in liei.~llt at the water-cliff, and ]Jl'Ohahly hasPd 011 a low 
muddy lwach.'' The sountling,.; of 1\>bpnkotl' ciP111011strntP tlw e::l:istt>11ce of the hH.':; wltilt• YmH·on
ver was within a league of C:tpe IUon awl sa\1· iHto the hay. 

It is probable that the glac~ial fonnatim1 011 thP 11;1~· may ,;ometi1111·s JHl it: :1m1tlrnt1lw i.slan<l 
which Vancouver saw waH a mass of eart11-c0Yere(l ice agrournl. 

11rorNT ST. ELIAS. 

This great snow peak lies in laJitntle m 0 ~~y, allll 1ongitm11' 1-HP r;+'. m11l ri:ws In a11 clen1-
tion of lG,938 feet, acconliI1g to Tebenkoff.* Aecording to the B1·itish Admiralty \'hart );o. ~li!.l, 
it is 14,9i0 feet high, and is situated tweut~--niue mile1'> from Icy Cape, and t"·<'nty-tl11·1·t· mill'~ from 
the head of Icy Bay, which i·eceives a stream from the :flanks of tl1is rauge. Tllis 1·t·1tiarkali1c 
pyramid of eternal ice is acknowledged by all the old na,igators and disc1werers a,,; a rnag11ifi1•put 
spectacle from the sea, especiall,y when the ''hole coast range ·to :l\Ionnts Fairweatl1Pr alHl Crillon is 
visible. In 1839 it beg·an to emit nJlnmes of smoke arnl Yapor fro111 a crakr opt•m•d ou it1< Horth
eaHt side, aml in 18'17, >>heu the earthquake occurred at Sitka, .Mount St. Elias c:jt'ctetl ashes aml 
:flames. There appears to have been a general snbternrnean di,;turbauce at this evod1, for :Jiount 
Baker, in Washington Territory, in latitmle 430 45', was in a state of erU])tion, and shuck:,; we1·c 
folt along the Aleutian islands. An earthquake was felt on Agamok, 011<~ of thl' Shum:1gi11 gToup, 
and in .Alaska peninsula Padoff Peak t\iectPd ashe:-; all(l tlame. 

The mountain is visible onir a hundred and fifty miles at sea, and has been ;;kekl1etl \,.' Yau
couver and others. 

CAPE YAK'l'AGA. 

This is a low, rounding poiut of land, twent,y-three miles west of frs Cap<>. aml is tlie first 
point along this low shore where outlying rock,; haYe been noted. Three or four mile" sonthwest 
of the southern extremity of the cape, Tebenkoff la:;-s down sunken rock,; with tldrty-tin· fathoms 
of wailer outside of tliem. It is in latitude 5!)0 4o', longitude 14~o !.!:.Y, accortlil1g to T\>.henkoff's 
chart. 

LAEDA REEF. 

Sixty-nine miles west from Icy Cape is the southern extremity of an extensi>'e ret•t; stretching 
six miles south of a short space of rocky shore-line. It is iu latitmlc 590 38', longitwle H:;o 43', 
mid called Laeda by Tebenkoff. No soundings an• ginm in tl1e ,-ieinit .. v. BPt\ypr•n it aml Cape 
Yaktaga1 two or·three streams enter the sea. YaneonYer, who was close iu with the land at this 
place, notes a sand point lying off two or three miles. 

From Cape Suckling this reef lies cast Benmtcen mill's, and from the ::;onth poi:it of the reef 
making so11th of Kayak lslancl, it hears north 'i20 east, distant thirty-six miles. 

CA.l'E SUCKLING. 

Between Kayak Island and the Laeda Ree flies the low point ealled Cape S1wl' li11g. it 8 easteru 
extremit.y laid down in latitude 590 5!Y, and longitmfo 144011'. The south face of the cape js nearly 
east and west for fixe miles, and from its easteru limit commences that long n~aclt of low, sandy 
beach, from five to ten miles in width, which runs hence borderinp; the coast to Hi11d1inb1·ook 
Island, a distance of seventy-five miles. Thi:-; extflisin~. Harnly flat. is cut tluongh hy numerous 
streams :finding their way from the low shores to the ocean. At the distance of one or two miles 
from its outer edge the depth of water is not more than five to ten fathoms. Small streams fed by 
lakes and by rivulets from the glaciers abound along the shores; and one large rin.·r, to be here
after mentioned, finds its outlets between Kayak and llinc11inhrook Islands. 

KAYAK ISLAND. 

The southern point of this island lies in latitude 590 491, longitude 1440 53', with an islarnl and 
reef off it. It is called Cape Hamond by Vancouver, and St. Elias by Tebcnkoff. (~rewingk, 

• Another RUBSfan authority gives an l'1evation of 17,854 feet. 
32 
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quoting Belcher, s::i.n; Kayak Island, as seen from the east, appears as two islands. The southern 
point is ::i hig"l1 t abk rock, bare of Yegetation, of a whitf' r~olor; (.he ntl1er is a ltigh land of mod
eratf' C'lt•,·ation, with tln·ee irnked 1wak;;, the bast>" of wliid1 are con~red with timber. 

Tlw west side is m•arJ)- straight, and rmrn northward tweh'e miles. The eastern face of the 
i;.:laml rurn.; from the south p<)int, where it is very narrow, to the northward; ancl in latitude 59° 38', 
wht•l't' it i,; thl'ee miles wide>, runs east-northeast for six miles. Off tliis eaRtl•rn iwint lies a rocky 
noef, .st.n•td1iug: two or tl1nw miles to the broad sandy heach wp;;;t of Cape Suckling. 

Tehenkofl: gives a Yiew of thi;s island, which is represented as haYiug a mountain at each end 
from his point of view. 

Yauconvcr describc~s the north sllore of the islaml as a low tract of land) well wooded, and 
that it is indented b.r small coves. 

Off tltc northwei:-lt point of Ka,\'ak Island Ue:;; "\Vingham Island, about two miles distant, with 
six fathonrn of water between them, lmt a lla r of two fathoms connects the southemst point of 
1Yiugham ''ith the north shores of Kayak. "\Yingham Island is low, four miles long north and 
south, hy two miks wide. Off its north point are laid down some rncks, but on its eastern side, 
reached hy passing its north end from the west thwmgh a narrow channel and close to t.hc shore, 
Vancouyer says it forms a tolerabl,\- well-sheltered roaclstead eyen against the easterly winds aud 
that gond audiorage will be found to the southward of tlte fir;;t ;;mall heach from its nortl1 point at 
a commodious dist:mcc from tht> sliore; at thi8 anchorage tlie 1101'tl1east point of Ka.Yak hears 
south 630 east, and Cape Sm:kling north 7G0 east. 

Th(~ nearest point of the main shore lies north, se.-en miles distant from the north end of "'ing
ltam Island, and is called Cape He,Y. 

CONTIWLLERS BA-Y. 

The indentation hi t11e coast north aud east of Ka;"·ak Islan(l, and west of Cape Suckling, was 
calle11 h:-- Vanemn-er Controlleri-; Ba~-, iIJto the northwest. part of which enters a small river called 
the Chilkalit, emptying into a larger lake of tlie 8amB name. 

ln tlw middle of tlte northweHt part of this hay, and six miles off the month of the Chil
kaht, lies the islan1l of Kauak, two or three miles in extent an_ll overgrown with wood. South of 
this h;land, anrl toward8 the edge of the great flats, are many shoals covere<l with gTass, and having 
the appearance of small, low islands. 

A DOUBTFUL ROCK. 

Tehcnkoff gin•s all that is known of a rock or bank supposed to exist in latitude 590 36', longi
tude 144° i"iO', and in tl1e track of yessels bound to Port Etches from the position of the Pamplona Rock. 
"Tradition says that south of the islaud of Ka;yak there exists a rock. Mate z~1yko:tr in 1781, 
being with Alexander Newski, states in his report that 'being afraid to run in the fog further south 
on accmmt of' a hank sittrnted south of Kayak, we were compelled to lay to.' Guided by this 
remark. I locate it on my chart with a doubtful sign, thirteen miles south of tbe southern extremity 
of Kayak Island." 

PAMPLONA ROCKS. 

Many doubts hase been expressed about the existence of these rocks, and especially as to their 
being Yisible. Captain llrya11t says tlrnt tl1ere is a submarine range in the vicinity of the position 
usual1y assigned to it, lmt this can hardly be the case if they are the resort of the sea-otter, as will 
he shown to be the case. 

Tebenkoff says : "In the approximate latitude of the Dry Bay (latitude 59° 03') there exists a 
rock discovered in 17i9 by a Spaniard, Captain Arleiga, which he called Rook Pamplona. In 1794 
Mate Ta1in, in the ship Orel, (Eagle,) saw it and named it after his vessel, but did not de.temrine 
its position." 
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Tlu'l navigaton; of the Rus,.;ian-A111erka11 Company are dh·ide•l in opi11ion aho11t it, lmt agrPE 
that one of their Hnmher r••portR Reeillg it aR a tliree-pointed rock; a11otlwr iuform,.; me that lw 
sailed over tlu· longitml•· laid down by 'l'cbenkofi' aud did not 8ec it, altltongh the day wa8 dear 
and a mtm aloft on the lookout. 

On the n1riouR charts in our possession, tlw position ranges three miles in latitude, aml thirty 
minutes of arc in longitude. 

In Aug-nst, JSG'i, t11e United States rcYenuc steamer Lin('oln int<~rnle1l to spardt fo1· it. and 
when about twcnt.r miles south H0° east ofit;; snppo:-wd position hove to and ,.;1m1Hl<><l wit11 mw li1111drt•d 

and eighty fat11oms of li11c, lrnt founrl no bottom. Slw drifted to t]H, m;crihe<1 Latihul•· al•ont tlll'<'l» 
o'clock ia the morning, but a dozen miles to the Pastward, t1wu st(•f'J'Nl a •·nm·sp t11at p:l><>'!·•l fonr 
miles north of its ascribed point, at fh'e o'clock a. m., \Yith a clt>ar lwrizo11. _\..t ,.;1_·\·•·11 aJHl tl1r••(•
quarters a. m., iu latitude GH0 l:!', mnl lougitude 143° O:J', iw 1-;oumlii1gs eonl1l l)(' l1;ul \ritl10111.•111111-

dred and eighty fathoms of line. No other effort;; were made to fiml it, althou.~d1 the 11ois(' of Linh 
frequenting land had been heard during the C"arly morniug. 

Vancouver's account of this rock is aR follow,.;: George PortloPk informL><1 n,.; tl1at n v(•ry (lan
gerous rocky shoal, about fifteen miles in length, lies b.'· compa:-;R iu a 1lin•dio11 8tmtlt l•.'- wc•st 
:;;ixty-three miles from a vlaee called l1y tliem Leila Cnala. This ::\Ir. I'n1.?:et ('Oll('Cht•tl to hP 1wm.· 

the point tltat had been llamed Point Hion, tl1e eastern cape of tl1c entra1H·t· to lr·y Ba.'. l'milod' 
himself had been on thi8 slwa1, taking: sea-ott<';rs, and stated that the first di:-;co\·ery of it wa,.; owiug: to 
a Russian ga11iot haying had the misfortune SOlll(' ycarR before to he wrecked npou it; two of the 
crew were drowned, llut the rest escaped in their boats. Sinct> that period an mumal vi,,;it 11:18 
hee11 made to it for tl1e inirpoHe of killing ,.;ea-otters, which are tllere mN with; :11ul m; it gem•rall_y 
proyes ad\Tautageous, Portlock meant to stop there ou hi;; retur11. ':Prom the Spanial'll,.; 1 also, 1 
afterwards became acquainted that a n~ry dang;erous rock existed in this nPigh horl101•1l, thP ,.;itna
tion of which they had taken great pains to ascertain, and had t{mud it tu lw sont 1i .no Past from Cape 
Suckling at the <liHtance of thirty-six miles, and which was callP<l hy them Hoen Pmuplona. \Ylien 
this was delineated on our charts it appeared to lil' in the direction south 710 eaRt 1lista11t eight miles 
frorntherocky shoal (le10mrilm(l h.r Portloek. Hence it may be iuferretl that Portlock and tlw Spaniards 
intended the same shoal, although it is not statf'd by the latter to hf' so PxtensiYe a:,; hy the t'orrnf't'. 

"It is without doubt dm1gerousl.r situated for the navigation of tlJj:-; t~nw;t.'' * * * * The 
circumstantial evidence appears too strong to doubt the existence of thi::; rock. 

OTCHEK1 OR MIDDLE'.l'ON ISLAND. 

The longitude of this island is not positively determined. It wa.'< visited in 1808 h.\' one of the 
mates of the Russian-_A_merican Company, and he reports that it is above sev('ll milN; long- from 
north to south, with a breadth of about three miles. The north end is iu latitmle ;)\)O $01, longitude 
1460 30'. Off both extremities of the island are reefs extending three mile8 on tlie pmh;ngation of 
the longer axis. Off the northern reef is a rock upon which the water lireaks in great jt>ts, gidng 
it the form of a pillar, even with a comparatively smooth sea, and it has been appropriately named 
the Fountain. 

On the west side is a rock situated southwest three miles from the northern poiut of tlw islaud 
and north-northwest of the place used for anchoring, where a small cow: exi.-;ts with tllirtecn 
fathoms of water on~r a gravelly botfom. 

The surface of the island is comparatively low, and quite Je,-el, (8l~ tlrn skPtt'l1 mr TPheukoff's 
chart,) but the shores are crnggy. A it·w hut;;; arc scattered about the i,.;laud, all(l i'iCl'H~ as :-;hell el" 
for the natives temporaril;r s•~journing here for thf' pnrpo;;e of collPding- s1•1t-weeds and huntiug· 
seals. Several small lakes, places of rt>fug·e for Lir<ls of passage, are found along tlic eastern shore~ 

None of the early trailers ur e:xplorers :saw this island. 

SEA-OTTER BA.i.'fK. 

This bank lies nearly equally distant between the 11ort.l1 end of Otclwk and sontl1 ernl nf Ka;rnl;: 
islands, being north 50° east, twenty-three miles from the former, itnd 1IDuth soo east, tltit-ty-two 
miles from the latter. It is laid down as two rock:sea~t-uortheai-lt am1 we:st-southwest of eaeh other, 
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with twent,\' aml fol't,\" fathoms close to tliem, and a line of soundings is laid down with depths of 
forty, tift,\-, iitty-Ji\·1·, and .~ixt.r-fire fatl10ms, exkwliug· south,Yest hy west for nine miles. 

TlH· r<'Pi' was di:-:('o\-erpd in 17t•8, -with the tm11om1cemeut that to the "southea;.;t of Hinchin
hrook Is1'1wl (KhtagalDok) t11t•n• exists a bank which the Tsuga natiYes assure us abournl8 in sea
l;ttt·r.~ The existenct• of t11is bank was doubt<•1l fur a loug time. HoweYer, in 1842, mate Linden 
lmrg, of the llussian-Amel'ican Company, saw it, hut hariug an <>rereast sk,r, he <fotermined its 
pm;itiou npproximately from Kntchek Islaml, and obtained latitude 59c 44' am! longitude 1{50 57'. 

A'l'NA OR COl'l'lcR HIYER. 

From Cape Kmiak, in latitude 600 13', longitude 1440 56', the coast runs west by north one
half nortlt :flll' thirtl•P11 mile,.; to the Pa,.;tent montl1 of tlw Copper l~h-er, situated in latitude 600 17', 
l<mgitmle 14-.:1° :W', t11ence north west to the hroatl month of the same stream, passing sm-eral smaller 
mouths of ilw ri\-er before reacliing it. This principal month is a wille, shoal ba:y, opening upon 
the broa•l, low, dry emrnt line, and externli11g· in a general direction north-northeast to the great 
bend in Jatitrnle GlP JO', and longitude 1450 J;)', wlwr(? it i,.; two miles wide; thence it sweeps to the 
soutlt-soutlwnst fol' twe11ty-tllree mil<~s parallel to and about tllrne miles from the ocean shore, 
aromHl the H]ntl' from the mmmtaiu chalu io an h;lmul where the bYo principal streams uivide, at a 
tlistanee of :--;ix milp,.; from the moutl1 of the eash'l"ll onP. Thi' whole of tlie low de.lt,a formation is 
attributed to th(' dcl>ri:> brought dowu hy the Copper I~in·r, wl1ich has been partly traced by officers 
of tlw Russi:rn-~'U11ericau Uompau_y, RCYt'ral (kgrecs northward haYiug been l'eaehed by an ex11edi
tion folhnring Kueek Hin·r, flowing frnm Lak<•- l'laY1;juo, in latitude (;:JO 10', and longitude 14tio, 
iuto Cook·s Iulet, and from the lak1; ascemliug Tlisheetuo UiYcr reaehed Copper' RiYer. 

ThL• cm·1·(•ut or tl1e lower reaches of fop ri\-p1· is sl<rn-, aud the delta, thirty miles in extent, is 
on~rgrowu with \Yilkrn-. Telw11koff sa;n; that in tlw pri11dpal mouth of the riYer ii small rocky islet 
of one mile in extent is o:ituated half way to the great bond. 

Grcwiuµ;k :-;a)-s that the gorges borderiug theriyer arc filled with ice twenty fathoms thick and 
one mile willP near the rin~r. In some phw1_•s this ke is eovered with a fertile soil, upon which mass 
lmslws and herrit~s ar(l growi11g. In the middle of tlw rfrer icenrnsses are often seen co\'ered with 
fresl1 grern1 lmslws mul ripe herriPs. One lnm1lre1l mile:.; a1Joye the rapiu1> of the Atna tile Tchet
chitna enkrs from a lake 011e 1nmured miles ear;t of its mouth. 

The name is given to tlie riYer on acconut of tlw de1•mlits of native copper on its banks. The 
inltahitm1t:; ha Ye tried to retain tlle secret of it1-< location, anrl several parties have been murdered 
01· held sh1n•s in attempting to explore tlw country; but one of the officer:s of the eompan_y reports 
that the copper j:-; fou11d about twenty-five or thirt;r miles alJo\'e the eastern mouth, and in various
sized ma,.;sei-; of pm·e copper. 

The nath e:-; cnll tlw rh-er, es1Jecially the eai'itern mouth, the _A.tna. Prom its mouth it runs one 
lm1Hlre1l miles northward, then to the north-northeast and northeast. Its banks are mountainous, 
iiarticnlmly t11e right one, where the mountains form precipices with glaciers in all the gorges. The 
noise of m-alanehes may he Jwar<l"for many milt's along its course. 

The I:nssia11 tratling post is in latitude (ilO 28' OG", longitude 1450 16', and the officers report 
the rin1r as sea11tiJy peopled. 

TliP natin·i-i i11lmhiti11g the ('.OUBt between Yakutat and Prince William Sound are called Ug1\
le11tz, ant1 mmlllel' about thirteen Imndred Rouh;. They ha.Ye their own language, and inhabit the 
banks of th(· Rt1·ea111:-;, liYing upon fh;h awl such herrics anu vegetables as they can gather or grow. 

PRINCE ''rILLJfu>l SOUND. 

Thix extcm;iyc body of water has an area of ahout tw1~nt_y-fhcc lrnmlred square miles, and has 
a sonwwltat triaug-nlar slmp<•, rnckoning the hase from Cape Puget to the head of Cordova Bay, 
and the apex at the ltend of Port \Yells, iu latitude 610 09'. 

The easterumost part of the sound is the head of Cordova Bay, whose waters reach within 
four miles of the great hmul of Copper Rh-er, with an intervening low wooded peninsula.. Many of 
tho isl:tJ1(1R m111 of the prQjl'cting pointR are low and covered with wootl; bat behind these rise eter
nal barrien; of iN· mountainR, especially t,o tht> 11or-th. 'l'he waters of the sound are very deep, the . 
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rise and fall of the tides quite large, and the currents iu the di:fferent channels are >ery str011g:, 
"ith strong tille rippliugs in the entrance between Port Etches au<l :1Iontagne Island. The wa tcrs 
of the sound tire cliilled hy the large amount of ice-water from the glaciers; and, in cousequence 
of this and tile colder air from the mountains, meeting the warmer \Yaters and wanner vapor-laden 
afrs from tlle Gulf of Alaska, tlle >Yeathm is Yery chaugea!Jle, and sudden ::;quails of wiud aud tliick 
fogs prevail. 

North and west of the sound lies an ele\·ated range of mountains, stretching from J\Iom1t St. 
Elias and iuclosiug the sound round to the north. The hig11est peak i8 ahont eight;\· miles distant 
from the sliores; and Tehenkoff saw the range h11848 in all iti-; grandeur, hut Tcmarknl uo irnlica
tion of any actiye volcanoes. On the north shore glaciers conw {lO\Yn to the lieatb of tlH· hays, 
aml 'Vhidbcy says that such great masses are sometimes detaclwd from their faces that tlw noi,.;e 
of the shock passc8 over the sound like dull, heaY,r thuuder, arn1 he felt the earth tremble at a llis
tance of six miles from the locality of one of these coucu8sious. 

There is communication hetween the we8tern part of tlw 8onml am1 Cook',; Inlet, and Vancou
ver understood that a party he met with had crossed from 'l'uruagaiu Arm of Cook'ti Inlet to Pass
age Canal of Prince V\'illiam Sound, and Te!Jenkoff says that looking at the short distance which 
separates these waters, it would seem as if the isthmus were the hcst route of i11te1·«omum11ication; 
but the natives prefer to take either of the outside routes, or a portage of eight milp;,; from Ht'sur
n~ction Ba;y,iu latitmfo G0° 071, to Uw lake wl1e11ep tlw Kakn:y Ilinir rises, a1H1 de8ccml to Cook's 
Inlet, in latitude (l{)O 32', where the Uussiaus have the stockaded post St. Siclwlas. 

The passage on the isthmrn; iiasses through a raYine between two mom1taius, arnl the nn·ine 
is covered with ice, beneath which fiows a Rtrcam. During summer this ice melts, aud leaves tL 

continuous eayern adorned with icy stalactite8 m·erhangiug the stream. Some courageou:,; mttives 
during their winter travel take the isthmus route, whe11 the ravines awl precipice:; are co,-ered 
with drifted snow. 

CAPE HINCHINBROOK, 

The southeaRt extremity of this cape, forming the northeast priint of tlw entnmce to Prince 
'Villimn Sound, is north Gi)O west, distaut sixty-four miles from tl1e soutlt of Kayak h:lawl, aml 
is tle1>iguatetl tlie Ocean Cape 011 Telwnkoffa chart. It lies iu latitude Goo IW, longittHk lJJjO 

47'. From tlds point the 8hore stretchPR west-northwest aud then uorth"\"\'est for three milc1' to the 
entrance to Etches Harbor, (Xutchekof the Hussians.) 

The cape is the south point of llincllinbrook falantl, vrlwse southeast face runs about north ;mo 
cast, seventeen miles, toward;,; the gn•at mouth of Copper Uiver, and is laid down n1' a hold shore 
terminating at aml connecting with the southwest point of shoals makiug out from the west poi11t 
of Ooppel" R,iver entrance b;y low flats. l~rom four to sm·e11 miles ea8twanl of the no1theast point 
of Hiuchinbrook, named Cape Bentinck, two or three small islets are laid down in Tebcnkoft' on 
the edge of the shoal sandy flat. 

SE.AL ROCKS. 

A group of small rocky islets lies off Cape Hinchinbrook, on the prolongation of the southeast 
shore of the is1arnl, a11tl seveu miles sont11 fi'.20 we8t from the ea:stl'rn part of the eape; arnl also :st•Yen 
miles broad off the southeast sh.ore of :Montague Island. In this ddnity of m11dt fog they form a 
dangerous impediment, directly in the mid entrance to Prince "\Villiam Sound. Tel:Jeukoff has a 
view of them. 

PORT ETCHES, OU NUTCHEK DAY. 

The north point of the entrance to Port Etches, situated on the southwest part of Ilinchiuhrook 
Island, is in latitude 600 21', and longitude 1460 52' 50". From it the southernmost of the Por
poise Rocks lies south 560 west, one and a quarter mile distant; the nearest land directly sontli two 
miles; the narrowest pad of the entrance southeast one and a half mile; and tl1e imwr part of 
Cape Hinchinhrook, south 250 west, three and tllree-qnarter miles. Bohl watm exists nrotuul the 
3hores, and also in the immediate vicinity of the Porpoise Rocks, but soundings are waut.ing on 
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the north side of these rocks. Between Porpoise Rocks and the south shores the soundiI1gs range 
from sixty tu tllirty fathoms; in the middle of the entrauce fifty fathoms, decreasing to thirty-five. 

The bay 1·n11R north u7° east for fiye and a half miles, diminishing rapi<lly in the htst two miles 
to a uarrow 8hallow bay. The southeast shore is bounded by high mountains, skirted along the 
immediatl• shore with a narrow belt of wooded land. The northwest shor(~ is bold, and for the first 
two miles formeu by the soutlrnast face of a high peninsula, terminating at the northeast by Cape 
Phipps, where a uarrow channel separates it from the m:tin and gin~s pas8age to a I:trge inner' hay 
or lagoon,'tl1e head of which stretchc8 8outhwest towards the sou11d, from which it is separated by a 
beaeh oHly a few huullre<l yards wide. This lagoon is about tvrn miles Jong and nearly one wide, with 
sha1low water occupied bs flats, but affording a channel of twelve feet water, nearly to I•'ort Con
stautiue, which lies north only two-fifths of a mile from the north point of the entrance t-0 Etches. 

\Vhere thl\ passage leaus from Port Etches to Constantine, or Brook Harbor, as the lagoon is 
called, the shore:'\ reeede and form a hay a mile wide, 11m'theast mul southwest,, aiHl nearly three 
quarters of ~t mile deep, with auehorage iu from five to seyen fathoms of water half a mile from 
shor(•, awl •ffer Yery enm bottom. A~t the best auehoragc Point Phipps bears west and three 
rocky islets north. A small stream empties from the north into this indentation north of the 
aboye rocks. 

The Huf>si:rns lmYe an anchorage in the coYe on the southeast shore, east-southeast from Point 
Pliipps, with two sma11 stream:.; entering it. It appears well protected and has regular omundings 
in firn and f(mr fathoms. l'ortlock anchored here in 1787, anu called the island protecting it 
Garden faland, beca1rne he plant{;d a variety of garden seeds upon it. This anchorage affords an 
alnmdance of muscles and crabs, and the Indians supplied l'ortlock's vessel with Jllenty of cod and 
halibut canght in the bay. He named Constantine Harbor Brook Harbor. 

'I'he l'Jugli8h chart by Belcher gi\'es a depth of two and a half fatlloms as the least water into 
Consta11tine Ilarlmr, but, a rock hadug ouly 8ix foet at low water i8 laid rlown in mid-channel on 
the Bnssian surYey by Chornoff. The current through the strait, which is only two hundred yards 
wide, sometimes runs four knots per hour. On the outer bay they arc also quite strong, and the 
rise and fall of tide is stated to be nine and a half foet. 

Fort Constance serves as a defense of the Tchugatz Indians against the eneroachments and 
attacks of the Ko1osbes anu 1I galentz. 

At this bay Portlock cut sticks for spare topmasts, mizzenmast, and mainyard, besides getting 
out boards, &c. His men cimght fine cod and halibut in plenty, large quantities of herring, and as 
mauy as two thousand salmon at each haul of the seine. 

SNUG CORNER COVE. 

Twent;r miles north of Port Etches entrance is the south point of a loug, low wooded peninsula, 
stretching well into the souud from the east-northeast, and formed by Port Fidalgo on the north 
an(l Port Gravina on the south. Off-this point lie rocks, and a large islet off its west point. The 
northwest point of this peninsula forms the western point of the entrance to the Snug Corner Cuve 
of Cook, where the DiscoverJ' was anchored. We have not Cook's narrative for the description of 
this place. 

MONT.A.GlJE ISL.A.ND. 

This large and high fa;land may be said to lie broad in the entrance t-0 Prince William Sound, 
with passage;;; thereto at the northeast and southwest extremities of the island. It is forty-five 
miles long,-with an aw~mge width of seven miles, and lies n01·theast by north and southwest liy 
south, its southern point, named Cape Cleare, stretching well out into the Gulf of Alaska, and situ· 
ated in latitude 5!1° 4-W, longitude 1480 01'. The northern point lies abreast of the entrai1ce to Port 
Etches, about fiye and a half miles distant, forming the principal entrance to the sound, and through 
which the currents rush yery strongly. The currents through the entrance west of the southern 
extremity of the island are represented as running three and four knots per hour, and quite irreg
ularly. 

The immediate shores of the island are well wooded, and much lower on the northeastern side 
than on the eastern. 
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On tltc northwest shores are two or three open anchorages, protected from the heayy southeast 
winds b,v the high land8 to the eai,;twar<l. 

Off a low prqjecting point, coyered "·ith wood, 011 the 8ontheast face of the islaml, fiftPPn mile8 
from Cape Cleare, lie8 a group of six small isl(•t s. 'l'lu•y are composed of st Pep cliffs. nearly level 
on their tops, awl ma.v serye as a guide iu thick or gloom.v W(·ather. Tl11'_v are tolt>rahl,,- well wom1Pl1, 
a.ud thereby not liable to be mistaken for the ChiswellR, which are rntirdy lmrn•u. This i;;; Tehcn
koff's 01>inion, but the Uhiswell8 lie nearly sixty miles .to the _west-sonth west. 111 liis map, PortkJ<'k 
places a liue of rocks and soundings in four to eig'l1t fathmm; one mile off Cape Cleare, <lesiguatiug 
them as "coral rocks." Dixon gives a Yiew of l\Io11t,ague Island. 

l'Olt'.l' BASIL, OR McLEOD HARBOR. 

This bay is situated on the northwest shore of .'.\Iontague falarnl, twPlYe mil!•s witl1 i11 tl1P sonth
west point of the island, and nearly abreast of the ishmd Latouche, that forms tlw we;;;t side ot' the 
channel. It is in latitude 590 fi8', longitude 147° 5J'. Portlock says that after a boat examination 
he hauled in for it, and anchored in twenty fathoms, oyer a mu<ld,'1- bottom. In r1mniug- iIJto tlie 
hay, just off tl1e south point, the soundings were seyen and eight fathoms, oYer a bottom of black 
mud and sand. This bank ap1)earcd to me ri.early across the mo11tJ1 of the liay, amL aftpr passiug 
it, the water deepened to twenty-one fathoms; and with this tlepth the south point of the (•11tra11Cl' 

bore southwest by south, about one and a half mile; the north point hore northwest hy west half 
west, about one mile; and the distance from the nearest northern shore was about a mile. 

His rough sketch of this bay shows that it lies about northeast by east for thrr~c and a half miles, 
with irregular soundings from the seyen-fathom bar across tlie e11trn11cc to twt•11t,'l--two fothoms in 
spots, and carrying ten fathoms to the head. In the extreme northeast part is a small indeutatim1, 
half a mile inextent, with four and a half to six fathoms water; and a stream tlows iuto the east
ern part of this cove. The whole eaRt head of the harbor is au extensive flat. A YC.'lscl can lie in 
the cove in four and a half to five fatl10111s, about a cable's length from shore, with the south point 
of' the _harbor just shut in by the point forming the coye. This point may he taken close aboard, 
as the water is quite hold. 

The south point of the entrance is named Point Br;nmt; the northern, Point ·w ooclcock; their 
distance apart, about two miles, bearing northeast hy north and south west by south. 

The only wind to which tliis bay is exposed is from the southwest, au<l then a Yessel may run 
up into the cove and anchor in four and a half fathoms. 

From McI~eod H:u·bor, i11 sounding across the channel towards Latouche IsJarnl, fift,'1- and sixty 
fathoms are fouml over a muddy bottom soon after quitting tlie lrnrhor; no hot tom in mid-chmmel 
with seventy fathoms. Close to the shore of Latouche Island, within a cable's length, the sound
ings are from forty to fifty fathoms, and these arc carried to the north extreme of tb0 island. 

Il.ANJ\JNG BAY. 

Northeastward from McLeod Harbor the shores of Montagne Island are bold, with soundings 
of thirty fathoms over a muddy bottom, about a mile from land. About five leagues from McLeod 
Harbor, Portlock says lte came to a deep, wide bay where YesseJs may safely ride at anchor in from 
twenty to ten fathoms, muddy bottom. · With ten fathoms the anchorage is near the bottom of the 
bay, and about half a mile from shore, but the beRt anchorage seems to be nearest the south side, 
and no nearer the shore tba11 in from ten to twelve fathoms water. A fresh-water Rtremn enters 
into the south part of the ba;y, where Portlock drew his seines, and in one tide caught a quantity 
of salmon sufficient to load two boats. 

G-REEN ISLES. 

These islands lie four mile~ westward of the entrance to Chalmers Harbor on the northern part 
of Montague Island, and the soundings in the channel to the sound vary· from thirt~·-ftn• to twenty 
fathoms, until nearing the Green IslPs, when the water shoals, and frequently sew~n and eight 
fathoms were found by Portlock, with rockJ- and shell bottom. Patches of kelp were numerous 
near the shoal soundings. 
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CIIAL)tERS HARBOR. 

Tlw north point of thi;; harbor lie::; in latitmlo !)OD Hi', longitn(le i.170 ~'.!',and is 1rnmed Point 
Gilmom'. lfocky ]latches with kelp lie off the entrance, and two islet;; off the sonth part; tl1e i1111Pr 

antl larger one is called \Vilb;y lsland; the outer islet, half a mile oft' shore, lies about west-south
west, t\Yo-thinls of a mile from Point Gilmour. OL1tside the entrance and kelp patches, the S?l1lHl-
ings are regnlar for two miles, when Reventeen fathoms are found. · 

The entrance is one-half a mile wide, with twenty-one fathoms off Point Gilmour, and muddy 
bottom. The harbor extends ahout one and a half mile to the northeast, and has a landlocked cove 
one mile from the entrance, with capital anchorage in se\·eu fathoms, mmldy hottom. Along the 
northwest half of the bay the soundings are ten to fifteen fathoms; rocks exist in the eastern part 
of tlw ha_y. 

\Vhere Portlock anchored, with twenty-011c fathoms of water, a small island, being the western
most pmt of the bay, bore southwest lrnlf a mile uistant; the north part of the bay, heing the point 
oft' Stockdale Harbor, hore northwest three-fourths north, distant tl1ree and a half mileR; and the 
bottom of the hay northtiast by east tv.-o miles. The westernmost of the two Tocks between which 
ltis vessel (•ntered was just above water, and bore west three-fourtlis son th more than a mile distant, 
aml the easternmost rock was covered, the tide being· then two-tl1irds tlood. He says that it woulcl 
not be prudent for any vessel to run through this passage in thick weather; hnt when the weather 
is clear it is tolenlbl.v safe, with a good lookout, tbe lead going, aml keeping nearl;r in mid-clmnnel. 

In the inner lial'l.Jor PorUock removeu the larger stones, anu then beached his ships for cleaning 
and repai1·ing. 

ZAIKOFF BAY. 

Tehenkoff has two large indentations in the north end of Montague Island; the westflrn one 
is (Widently unexplored, and tlte easum1 01w, with rocks and an islet on its east shore, lies abreast 
of the ei1trance to l'ort Etches or :N"utchek Hay, eight or nine miles distant. It is named Zaikoff 
Ba,y, aud no soundings are gh en. 

CAPE CLEARE. 

Tltis is the southern head of Montague Island, but I find no description of it is J..,riven in the 
works at our command. His situated in latitude 59° 4G1, longitude 1400 01', itccording to Teben
koff's chmt, and Portlock lays the coral rocks one mile off its extremity. Cook placed it in latitude 
5!)0 36', hut Portlock says he made it 5fl0 47', and is certain of being 1·ight within a mile or two. 
Fro~ this point Cape Puget lies north 58° west, distant eighteen miles, while between these capes lie 
two large islands, with an openi11g between Latouche and Montague of nine miles at the entrance, 
diminishing to four 111iles in about eight. Two other openings exist, of about a mile and three miles 
wide, respecfrveJy, leading thronghcotuparativelyuarrow channels to Prince vVilliam Sound. Little 
is known of their peculiarities and availability. 

POINT ELRINGTON. 

Tliis is the south point of the middle island lietween the south end of Monta.gue Island and 
Cape Puget, aml lies fiye miles east of the latter. It is thus described by Vancouver: "A high, 
steep, barren prnrnontory, of small extent, connected to the south end of the island ~ya narrow 
isthmus." 

POIN'l' PYKE. 

North of Point Elrington about five or six miles is the south point of an unnamed island. It 
is bold and rocky, with a nmnher of islets lying off it, and was named by Vancouver, who states 
that it is remarkable fo1· its sugarloaf form. To the north of Point Pyke is a tolerably well-shel
tered bay, surrounded on all sides by lofty abrupt, snowy mountains. To the north of this thereis 
a second bay, and also a narrow opening ten miles long to the northeast. 
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KE::'IAI PEXIXSrLA. 

The western shores of Prince William Sound form the northeast part of the peninsula of 
Kenai, of which tlie outer or gulf shore commences with Cape Puget. The termination of t.he pen
insula is named Cape Elizabeth. 

From Cape Puget to Cape Elizabrth thr Rhores ha;re been very wcl1 explm·ed b~- the R.ussian 
navigators, sf'arching for good harbors and shelter for the Russian whalt'rs. ThPir 1·eports show 
that the line of coast is broken by hays and coves, lmt no11e offering go()1l andrnragt>, there being 
very close to the shores not less than thirty to fift,\· fathoms of water. The coafit i:;; Yer~- rocky a111l 
steep and mountainous, yet covered with wood, while the ravines and gorges between the mountains 

·contain in many places glaciers which stretch back from the hea,ds of the ba:ni eYen to tile gorges 
descending towards Cook's Inlet. 

CAPE PUGET. 

This cape, forming the southwest poiut of the entrance to Priucc 'Villhuu Sound, i;;; in latitude 
590 53', longitude 1130 3!', and from this point the coast ha;;; a general treud for one hundred and 
ten miles to the Tsebugatz islands, formerly known as Cape Elizabeth. There is a glacier at the head 
of the bay just west, aud forming the mtpe, arnl in the second 'bay, se\·e11 miles \Yestwart1, a largt> glacier 
comes down i.nto the ocean, and is repreRented by the Hussian na...-igators a8 a Yer.1.· \Jeantifu1 and 
grand object, when seen in a c1ear day. \Ve finrl no description of Cape Paget! hut Tebenkoff's map 
represents it as a bold, higli, rocky head, with a face two miles long towards the 1wutlrnast, and 
having a line of rocks in front, with an islet off the eastern termination. 

RESURRECTION RA.Y. 

This extensive arm of the sea, from fifteen to twenty miles long, and six to three miles ·wide, 
lies twenty-five miles west of Cape I'ugct and northeast of the Chiswcll lslauds. It was wdl known 
in the fast century and selected as the future ship-yarcl of the Russian-American Company; but it 
does not present the proper facilities, on account of the great depth of water, the severity of the 
climate, and the wild nature of the coast. In Vancom·er's time four English shipwrights were con
ducting the ship-building of the company at this place. 

By frequent explmations of tlte company's officers the position of this bay is well known, but 
we have found no detailed description of it. Tebenkoff represents the western shore as low, the 
head as shallow, with a glacier at the northeast part; the eastern shore a.s bold and rocky, and 
Cape Resurrection, the eastern point of entrance, as a long, moderately low, narrow point, lint rocky 
and abrupt. Three large, low islands lie, respectively, 8onthwest, west, and northwest of this cape, 
while the Chhrwell Islands form a large group fifteen miles southwest of it. 

ClIIS'\YELL ISLANDS AND SEAL ROCKS. 

Forty-seven miles south 750 west from Cape Cleare, the south point of Montague Island, 
Tebenkoff locates thA Seal Rocks five miles outside of the Chiswell lslauds. Fifteen miles off t.hese 
Vancouver obtained s01.mdings in seventy-five fathoms, and l)ortloek gives seventy-six fathoms over 
a muddy bottom forty-five miles south 60° east from them. 

The recession of the coast line between Cape Puget and the seal rocks is named Blying's Sound, 
indented by several large bays open to the south. 

Of the Chiswell Islands Vancouver says: "V\~e passed them and found the center of the south
ernmost group in latitude 590 31' ; from these the easternmost, which is a single detache<l rock, 
lies north 540 east about a league distant, and the northernmost which the hazy weather permitted 
our seeing, having several less islets and rocks about it, lies north 150° east, five miles distant. 
These were all we saw of the Chi.swell Islamls, which are a group of naked, rugged rocks, seemingly 
destitute of soil and every kind ·of vegetation. The southern group is named the Seal Rocks by 
Tebenkoff, and the middle and principal one of the five is placed in latitude 13!)0 34', longitude 149° 
321

• What Vancouver called the Chiswells proper is in reality a. group of islets, and the broken 
and numerous points of two long, low, wooded promontories, stretching southward and forming 
Aya.lik Bay, off which lie the Chiswell Islands, n01·th by west five miles from the Seal rock. 

33 
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l'YE U>LANDS, NUKA llAY. 

Senmty-six miles .-;outh, seyenty-two we.it from Cacpe Ckitre, lie the I>ye Islands, forming- part 
of thf' en stern Rhme of the deep bay ofNuka, fifteen rnil<~s long and six to two miles wide. This bay 
lia,.; a gPneral direetion to the north-northeast, with alteruntely lo"- and bolll rocky shoreR, while 
the main arm has several smaller ones. The head of the em;tern oue, sen~uteen miles north-north
east from tJie southernmost of the three PyP Islarnls, is formed by ;i glacier. The other rniiu arm 
extends to the north-northwest, and then north-northeast, and is much more extermiYc than the eastern. 
The shores of both are wooded. Vancouver says: "The southernmost part of the Pye h;Jmuls, from 
fHWeral points of view, frn·ms a very c011spicuous peak, which, thouglt uot n~markable for its grnat 
height, yet from its singular appearance is not easil,v to be mistaken in the neighborhood, as it 
{}escends with great regularit;v from its summit to the water's edge. Its southern extremity, by our 
ohse1Tations, j,.; situated in latitude ii!l0 J !l' ." He says that a group of rocks lying south 7:-;::i we8t, 
nearly four miles clistant from the southernmost of the Pye Isl<tnds, must be ver.r dangerous in thick 
weather, especiall.'- as at high water, during the spring tides, it is probably ove1·floweu. Teben
koff says the rocks lie south noo west, six miles distant from the southernmost part of the Pye Rocks, 
and two and a half miles square off the large rock;y islands forming the westmn side of the eutrimce 
to Nuka nay. The approximate geographic.al position of tl1e soutl1ern point of Pye Ishtnds, accord
ing fo Tebenkoff, is Iatitml€ iilJ0 20', longitude 1;;0° :?81

• 

Nine miles east h.r north of the Pye Islands Vancouver g;in~s soundings in seventy-fh-e fathoms. 
VancouYer says the coast iu this vicinity is in mof\t places ve1·y mountainous aw:1 descends rather 
<1uickly into the ocean, except in those places ·wlwre it is broken into valle;ys, some of which are 
exteusfre and graduall.r incline to the wakr side. These, in somf' instances, in tl1e middle of J\fay 
were buried fri ice, and some within a fow yarcl8 of the wnsh of thP sea, while here anrl there some 
of the loftie,.;t pine (spruce) trees showed their heatls through this frigid surface. The whole of 
this exterior coast wore a more wintry a:;;pcct than the shores of Cook's Inlet in much higher lati
tudes. 

!'ORT DICK. 

Half wa.'' from the P;rn Islands to Cape Elizabeth the outer cape is called Point Gore, in lati
tude 590 rn1, longitude 150° 581, ancl the three-miles-wide entrance to the west of it is the opening· 
to Port Dick, which runs northward ten miles, with a broad arm ten miles long penetrating to the 
west. The immediate shores of this bay are low and wooded, with streams coming into the hea(l 
of each arm1 and no glacier laid down on Tebenkoff. 

TCHUG ATZ ISLANDS. 

Three large islands, from t'vo to three miles off the southern end of the Kenai Peninsula, are dis
posed in a curve around it. The eastern and western are large, three or four miles extent, and lie 
twelYe miles apart. The middle one is smaller, and lies half wa;y between them and a little to the 
southward. Three islet8 are laid down one mile off the western side of the eastern ishtnd; rocks 
a hove and below water one ai.ul a half mile off the west side of the middle one, and rocks one mile 
off the southeast face of the western oue. "\Ve find no deta:Hed description of these islands, lmt 
Tebenkoff 1'€J)['esent;; tliem on his chart as high and bold. They form the northeast shore to the 
entmnoo to Cook's Inlet. The southernmost one lies in latitude l:i9° 051

, longitude 151° 351
• 

CAI'E ELIZABETH. 

The WPst.ern point of the western island of the Tchugatz is named Cape Elizabeth, and is 
formed by high lanu. Tebeukoff Ia~·s it down in latitude 590 9', longitude 151 o 511• In tbe strait 
between theTchugatz Island and the main or Kenai Peninsula there is a good anchorage and shelter, 
according to Portlock, whose boats traYersed all these waters; but Vancouver doubts the existence 
of a channel to the southward and east.ward through these narrow straits, as he discovered some 
low, lurk}ng rocks, which had the appearance of being conn~ted with a clu st-er of rQcks above tbe 
surface of tlie Sf'.a, lying from the eape south 500 east, a.t the (li8tance of three or four miles. 
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It is impol'tant this locality should lw examined, on account of the })OSRible development of coal 
in tbi8 \'ieiuity and tlu· extraonlinary nnmllcn; of whal<'s Yisiti11g this 11eig·l1 lJorhood. Portlock 1:mys 
that near tl1e shore of Cape St. Hermogens the whale." w<·r<• Yisihle in PYCQ~ direction, a8 for as the eye 
couhl see, in gTeat im111hers, (August lS, 178(i.) -:\lor(•<n-er, these narrow straits mny he available 
for the passage of small Yessels aud steamen; wl1Pn tl1e tid<, ripx are daugerons in the main 8traits. 

COOK'S TXLET. 

The entrnnee to this great arm of the sea lies behn~en Ca1w Eliza heth on thP east and Cape 
Douglas on the west which lieR south 71° west ii11·t_y-s<·n~11 mileR tlistallt from thP former. Tlw 
entrance is lJroken hy the northern ir>let of tlH' Kadiak group, of "·llicli the nort11er11 PxtrPmity 
is named Point Banks; aud nf'arly midway betwcC'n thi::i point and Cape Elizah(·th lie the Barren 
Js1au(fa1 in two princi]Jal gronps, the extreme eastern aud western poi!lts of both being thirtrru 
miles apart, in a general east by north and west b~· south dire>ctiou. and bounded h;r latitudes 58° 
53' and ;;go ii!J' and longitudes li'il 0 ;;:11 and J;j~o l!l', with a clianuel thrPe miles wide betwl'en the 
grollps, and supposed b~- Portlock to ltaYe a great depth of water. 

The Barren IRla11ds are Yery high and totitlly barr<'n, and the yicinity reported by Portlock to 
be fuU of wlrnlei;; in ntst uumbers. Dixon sa~-s that near St. Herrnogens tlleir blowing looked like 
breakeri;; on an extensin~ rp(•f of rocks. 

From Ca1w EfornhPI h to tlw eastPra of the Barren Islaml.-;, called Amatnli, theeourse is south 17° 
west, and the dist-ance ten and a half miles. This strait is called the t>asten1 pa,;sage :rncl lrnR holcl 
Rhores and a depth of nincty-1iYc fathoms OYcr coarse sand in mid-channel. Tlw currents rush 
througlt here with great n~locity, aml, for au hour, at certain changes i11 ihe tides occasion gTeat 
rips, which Tebenkoff 1rn1gnifie8 into sornethi11g- Y<'l'Y alarming·; hut Wt' cannot ti])(l eviciencPR of 
tlwir excer>tli11gly tla11ge1·ous character eb;ewher<'. Portlock says that in passing· from the Barren 
Islands for Cape BPde (nortlJPast of Capp Elizabeth) he passed S(•\'eral strnng rippliugs of a tide. 
Tebenkoff S<tys: "The tide rips, howen•r dangerous, do not extend across tlle whole entrance, hut 
are experienced for about au honr, iu the middle. 

"The sea suddenly rises and boils with a tremeudoui;; noiRe, and forum higl1, short, and irr<"gnlar 
waves, wllieh topple with a11 their ,-olnuw over the ve8sel that happens to be among them; even 
during a strong, fair wiud tlH' lower sails flap against thP mast, while the upper one" arc perfectly 
filled; the vessel refuses to obey the helm, and tlw lrntches must be battened down."' 

CAPE DOL"'GLAR. 

The formation of this cape it'i sand and rock, and is a low sandy point strE•t<lhing Wl'stward fi"ve 
miles into the sea from the base of very lofty mountains wrap1)ed in RnO\T, wlticl1, as lak as l\Ia~-, 
covers the surface of the low margin of shore to th<' wateT's edge. Tehenkoff gin•s ~~ dew of the 
cape, wherein it appears moderately low and rocky, and \vithont wood, but no signs of it lJeing sandy. 

The south side of the cnpe has sonmliugs laid down in six, eight, nine, and eleven fathoms, 
with two reef's of 1·ocks lyi11g, 1·espectively, seven and denm miles to tlw south and the south-south
west, with passages between them and the shore, off which they lie alJout thnw mHl one miles, 
respectively. On the north shore three miles from the point of the capi_•. is Dry Ba~-, an indenta
tion with a broad shoal jnst inside its heads, which are one milt' ap;.lrt. Soutlnn·~t from the cape, 
about sixteen miles, and seven miles inside the nearest shore, Tebenkoff lays the •'Four Peaked 
Mountain." Seven or eight miles nol'th, 39° west from the cape, lies a very low, flat isluud, four or 
ftve miles long, in a north and south direction, and about a mile wide; off its north end, Tehenkoff 
lays down suuken rocks for a mile and called it Kamishak. Vancouyer named it Shaw's Island. 
The geographical position of Cape Douglas is latitude 580 53', and longitude 1J30 16'; from it 
Cape Elizabeth bears north 710 east, distant forty-slwen milPs; tlie western point of the Barren 
Islands, east thirty miles; and Point Banks sonth WP east, thirty-two miles; and the eastern side 
of the island of Augustine north {)O west, distaut twent~--eight miles. 

POINT BAKKS. 

We can find no descl'iption of this northernmost point of the Kadiak group, whicb fonn the east
ern shore of Cheleko1f Straits. The point lies south 650 east, tbirt.r-two miles from Cape Douglas. 
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COOK'S INLE1'. 

The general dirPetion of this b'Teat arm of the sea is north-northeast, and its length one hun
dred aml sixty miles. 1"'7 ithin the Capps Donglas and Elizabeth it expands to sb:ty-ftve miles in 
width; in fifty-five miles from the entrance it contracts suddenly to twenty-fiye miles, w11ence it 
gradually diminishes to twelve or fifteen, with the channel contracted by ReYcral extensive flat~ off 
the rivers emptying into it. Its extreme northern })()int is in latitude t>1° HY, at the mouth of.the 
Strchitna Ri\·er coming from the north, and "abounding in sla,te." 

Gook's Inlet iR the gTeat boast of the Riu;sian mwigators and authoritieR as the best part of 
Alaska, arnl has been favorably noticed by nearly all the old discoverers. The well-known exist
ence of coal upon its short>s and iu its bays may make it a very valuable acquisition to the Paciftc 
Coast. The em;tem shore of Cook'R Inlet, after pa1:;sing Tclmg·atchek Bay, is undulating, and this 
characteristic extends fifteen miles inland to the base of the mountains. It has a pleasant, green 
appParant~e in s11111mer, rnn·erml with herbage arnl dotted wit.11 patel1es and clumps oftimher. But 
the character of the soil is marsh and peat. The same sphagnum covers it that is found throughout 
the Alexander Archipelago, Kadiak and Una1a8ka. Eastward of this comparatively low ground 
rises the mountain range that extends through the length of the Kenai Peninsula, and ftlled 
"ith glaciers on both flanks. TlH• WPstern shores have a narrow border of low wooded land 
at the foot of the Alaska Mountailrn. "\Yestward of J\lt. Augustine Island the shores appear the 
margiu of" an extensin~ low couutry lying before the 1nv•;e of thelic rugged mountains." (Vancou
ver.) Northwanl of this i:slancl t,be shores are ''indented and broken iut.o CO\~es ancl small bays 
that appear capable of affording anchorage.'' "The points of the entrance of these bays are in 
general steep and rock:_v, behind which rises a compact mountainoL1s country to a considerable 
height, clad in perpetual snow. A narrow flat margin along the shorn is tolerably well wooded." 
Twenty miles northwest by west from the northeast point of Augustine, is a small bay opening to 
the southeast, with a small islet on the south side of the mouth. A.t the head of this bay is a fac
tory of the Hussian-American Company, from which a trail leads about seven miles through a gap 
in the mountains, to a series of small lakes discharging within a distance of fifteen miles into the 
great 1ake of llliamua. which empties through the Kviclmk River into Bristol Bay, on the north
west side of the peninsula of Alaska. 

Tlle great. volcanic peaks of llliamna and Redoubt, rising to 12,066 and 11,270 feet elevation, 
respectively, (8ee view;; in Tebenkoff chart,) lie in tlle range of compact, connected and very high 
mountains binding the western shores of the inlet, but throughout these waters the shoreR are well 
wooded, and north of the U.edoubt the mountains retreat well to the northwest. 

Twent~·-eight miles n01thwest of Cape Douglas is the eastern point of J\it. Augustine Island, 
about eight miles in <liameter and nearly round. Between it and the shores to the south-southwest, 
sixteen miles distant, lies the Bay of K.amichak, with soullllings from seven to thirteen fathoms on 
a line directly across it from north and south, and passing tangent to the west sille of the island. 

MOUNT .A.UGUSTIJ\'"E ISI,.A.ND. 

This forms a very remarkable island, rising with a uniform ascent from the shores to its lofty 
summit, whicI1 is nearly perpendicular O\'er the ceuter of the island, in<}]ining, however, a Jittle to 
thl' eastern side. Towards the soutl1 side the shore is Yery low, from whence it rises with a regular 
but- steep ascPnt and forms a lofty, uniform, conical mountain, presenting nearly tlie same appear
ance from every r•oint of view, and clotliecl down to the water's edge with snow and ice, (May, 
1794,) through which neither tree nor shrub protrude. Great fragments of rock Jine its northeast, 
north, and northwest. shorcsr which are steep and rugged. The natives say these rocks are borne 
there and deposited by the great masses -0f ice driving out of the inlet when it breaks up, and they 
affirm to noticing t.lle increase within not remote times. 

Tbe widtl1 of the passage between the western side of the islaml and the neaxest jutting, rooky 
point of the mainland to tbe west-northwest is six miles, through which Vancouver's boats passed 
half a league west of the island in seven, five, and nine fathoms, and anchored on. the noTthwest 
side in twelve fathonftt, over muddy bottom. 
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The shores of th is bay, named Bourdien's Bay b;r Vancou>er, as well as the shores of the whole 
inlet, baye been closely examined and well delineated by the office1·s of the Rm;siaH-American 
Company. 

In the mid-channel of Cook's Inlet, before re~whing the great contraction of the bay abreast of 
Anchor Point, in latitude 590 51', tlie depth of water is thirty-three fathoms, and decreases Yery 
regularly to ten fathoms at the head, in 610 06', where the approximate risf' and fall in spring tides 
is twenty-seyen feet. 

The extremity of the peninsula of Kenai, for the last fifty miles towards Cape Elizabeth, is 
only twenty miles wide, owing to a long arm of the inlet, called 'l'clmgatcltek Bay, making in the 
southwest point and nearly parallel with the peninsula. The southwest and nortl1west shores of 
the extremity of the peninsula are indenteu by several good ltarbors, now assumiug importrrnce on 
account of the deposit of coal well known to exist there, and of others previously k11mv11 only to 
tlte Russian auth~rities, and on this expedition communicated to the Coast SurYey with manu
script maps. 

PORT CIIATHAM. 

This is the nrst bay inside of Cook's Inlet on the shores of the Kenai Peninsula, aml the south
ern points of its entrance may be said to be formed b;y Cape Elizabeth. VanconYer giYes a plan of 
it which has been copied by Tebenko:ff. 

From that cape, marked by a small islet off it, the southwest point of the inner e11trance to the 
harbor bears north 45° east, distant five and a half miles, and half a mile before reaching that point 
there is a rocky patch marked by an islet. lnside the entrmwc the harbor extends about teu miles 
east, and has an average wiuth of one mile. The passage iuto it after lea Ying Cape Elizabeth is 
free from all obstructions hut such a.s are sufficiently conspicuous or easilJ' aYoided. These consist 
principally of shoals that extend a little distance from each point of the ltarbor. Even hetween 
tlte islet and rocky patch southwest from the south point of the entrance, a passage exists that has 
from seYen to twelve fathoms of water. 

The soundings in general in Port Chatham are tolerably 1·egnlar from five to twenty-five 
fathoms; the bottom a stiff clay. The shores are in most places a low border, very well wooded 
with spruce and some shrubs. This border forms a narrow margin between the shore awl the foot 
of the mountain, up which to a certain height trees and plants grow; but the tops of the moun
tains are, covered with snow. (!\fay, 1794.) Tlte anchorage on the south shore is on<> and a half 
mile inside the point, in latitude 590 14'. The rise and fall of the tides near the changes of the 
moon is fourteen feet, and neaps about eleven feet, but they are greatly influenced b;y the force and 
direction of tl1e winds. 

Vancouver considers thh• harbor, with reference to its proximity to the ocean, eal'le of access, 
egress, and convenient communication with the shores, superior to any in these regions. Bnt he 
never examined Tchuga.tchek Bay, where the currents are not so uncertain an<l nuiaule, where the 
bay is four or .five miles wide, and especially where bright clear weather exists while the whole of 
the Cape Elizabeth region is in fog and drizzle. Russian and American captains give the prefer
ence to the northern bays. 

GRAHAM HARBOR. 

Eleven miles north 270 west from Cape Elizabeth is the long, rounding, low, wooded point 
named Point Bede, guarded by some rocks. Oil' t,his point the ebb ~rrent sets from tltc north by 
compass, at the rate of two knots per hour; the fiood sets from the south, and runs nearly at the 
same rate; the rise and fall of the tide is reported at fourteen feet. 

For five miles beyond Point Bede the shore runs about northeast by east to the south point of 
the Graham harbor of Portlock, (the English harbor of the Rl~sisians.) 

Through the kindness of the Russian officers we are enabled to forward you a tracing of a manu
script chart of this bay, with rocks laid down that have been very recently discovered. This harbor 
ts the one where coal was first discovered on this coast by Portlock, and the anchorage close under 
the north point was named by him Coal Bay. He gives a sketch of the harbor and a view exhibit
ing the locality of the coal seams. 
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The enkance to the harbor is formed by Dangerous Cape on the north and Russian Point on 
the south, the former lying north 18CJ east, two arnl a quarter miles from the Alexander settlement 
on the lattl'r. A rocky n•<•f extends one mile northwest from Dangerom; Cape, and detached rocks 
with interYm1ing deep passages stretch out three-quarters of a mile s1rn01west frn111 tl1f1 same cape. 

There is a Hiu::;.;ian station and an ~~lentian ,-illage on Unssian I'oint, and a "p1easa11t picee of 
1:1Jl(1 alJ011t twn hnn<lred yards wide stretches southwurd an<l westward of this point for one mile, bor
dered by a good sandy beach ou one side, and on ti.le inside by a small lake of fre:::;h water, which 
empties itself into the sea'' three-quarters of a mile from the station. This lake or lagoon is one of 
a cltaiu of lakes reaching well inland_ This" beach terminates at each end in higl1 points of land, 
which form a snug bay where small eraft might lie with safet.r-" From Hussian Point au extensiYe 
shoal makes hroad off the shores of the above beach for one mile, ·with part of it, just under the 
point, bare at half tide-

Th() gc•neral dirt>ction of the buy is son th ()2'."l east for four and a half miles; th.en sonth-southeast 
for two llliles, ('JH]ing, howeYer, in veI':_Y extensive mud flats, reeeh-ing several small streams, which 
Pmtlock entered "ith Lh,; boat at high water. These streams were fille1l witl1 salmon, which the 
l1earn 1·anw down tn feed 1111011. 

One mile within tlte entra1we, and nearly in the middle of the bay, lies Passage Island, about 
half a mile long in the directiou of the bay, and a quarter of a mile broad. AlJreast of the inner 
poiut of tl1is i8laud the harbor contracts to one mile iu width, maintaining that width for the next 
three miles_ 

From the southwesh:>rn point of Passage Island a long reef extends over a mile west-southwest, 
nearJ,r across the south chaunel to Hussian Point, off which a ver_y narrow 1mssage exists, and Port
lock says he examined it and found plenty of water. 

The passage on the north side of the island is the better one, with rocks off eacli point for a 
couple of hundred yards, but leaving a channel of five hundred yards wide, with seventeen fathoms 
of water OYer a muddy bottom. 

Ju Pntering this hay b,\' the north channel Portlock sa;p1 he fonnd a" :;;trong outset current, 
although the tide was flood," and upon leaving it "with the flood tide was cauied out very rapidly 
by curreut,s to the northward past Dangerous Cape." 

Tbree-quarters of a mile inside the nortlwast J>oint, abreast of the cast end of Passage. Island1 

a number of sunken rocks stretch across the harbor about half way. The J{ussian sketch exhibits 
one i·ock iu this ledgT\ ahoYe 1Yater, and three and five fathoms over the rest. It will be well to pass 
a quarter of a mile east of Passage Island to clear a sand· tongue making out from it, and then haul 
southward for the southern shore towards a house on the beach. 

Safe anchorage may be had anywhere in the harbor, and towards the head in ten fathoms water, 
where the bottom is mudd,y. 

Close under Dangerous Cape is Coal Bay, a small anchorage of less than half a mile in extent, 
witl1 soun<liugs from twelve to fi \'e fatlioims on~r fine black sand_ To enter this cove and clear the 
reef off the cape, run for Passage Island until the cape bean; north by east one half east (true) about 
one mile distant, and steer north 30° east (true) towards the middle of the cove. It will not be safe to 
bring the cape anything to the north of the first course, as a, rock with one aud a half fathom at low 
water lies north 50° west, one mile from the nortli point of Passage Island. A village is located on 
the small stream in the southeast part of the cove_ 

A second cove, twice as large as Coal Ba,y, lies one mile south-southeast from the latter, with 
good anchorages in ten t-0 ft~teen fathoms of water. The northern shores of this cove, which is 
about three-quarters of a mile wide, are bold and rocky, and guarded by rocks, but at the bead of 
it there is a fine smooth beach, near which is a run of good water. Another opening, close under 
the point at the south, is the entrance to a salt-water lagoon or lake, called Selenic Lake.. Here 
Portlock reports wood of different kinds in great abundance, such as pine, (spruce,) black birch, 
witch hazel, and poplar. Many of the pines are large enough for lower masts of vessels of four lum
dred tons, and in eYery place wern plants anu shrubs of many varieties growing with great strength 
and vigor. 

The latitud@' of the village in Cove Bay is giYen by Captain Archimanuritoff as li9o 24!, and 
the longitude 1510 49' 33"', the latter depending upon ti.tat of Sitka. At the Alexander port the lat-
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itude is 59° 21' •30", longitude 151° 52' lu". Tlte variation of the compa8s i,..; stated to haw• llePu 
thirty degrees east in 18±8. 

From tl1t~ P11tra11ce to Graham Harbor the direction to Anchor Point is north, and the distance 
twenty-seven miles, forming tlw broad gulf to the mouth of Tdmgatl'.hek Bay. The genernl uirec
tion of the coast line from Graham IIal'lJOr to the ht•ad of thi:-; lm~- is north ,:;oo east, and distance 
thirty-11inc miles, this cmuse being very uearly that of the south ;;horc or 01(' gulf and bay. 

Six and a half miles northea::;t by east of Dangcrou,; Capt• is the opening- of a small ba.r IVith 
sl1allow 'Tater, lmt ancl10ragc is had close under the western poiut in four or ti ye fatlioms. Accord
ing to Tebenkoff's cliart, there is six fathoms in the entrance of the bay, whkh is ahont three miles 
long, north and south, and two-thirds of a mile 1Vide. Hocks are laid dmn1 on U1e uiaunsr.·ript map 
close to each point, which are represented as bold and rocky. The points lie northeast aml south
west of each other. 

Three miles east-northeast of the eastern point of the latter bay is a bolll, rocky point, forming 
the southwestern point of the entrance to a broad bay full of islands, with a long arm penetrating 
some miles to the southeast, but nnexpl01·et1. Twenty-fixe fathoms are noted in the eutrance, and 
anchorages designated close under the western point. 

TCirFGATCHEK BAY. 

Nineteen or twenty miles north 5±0 cast from tlle reef off Dangerous Cape is the north point of 
the entrance to Tchugatclwk na,''· This point is low, three miles long, and oYer half a mile wide, 
stretching from the north shore half way across the entrance. In approaching this point the immu
script map obtained from the Russian oillccrs locatrs two sunken rocks Uiat are almost in the mid· 
dle of tlie approaches to the bay. Tl1e first one bears south (iGO -west, fin• and a half miles from tlie 
extremity of Entrance I'oint, and the second sontlJ .:rn° west, distant two and three-quarter miles from 
the same. Tebenkoff does not give them on his chart. Close off the point ten and fifteen fathoms 
are given, and tweuty-seven in the middle of the entrance. 

:From tlti"l point the hay has a general direction north 470 east for nineteen miles to the head~ but 
the last four miles are occupied u,y a broad flat, with an island in it, although Tebenkoff gives fonr 
fathoms around this islancl. This flat carries a broad margin along the whole northwestern shore, 
even to }Jntranee Point. Along the inside of this tongue (Entrance Point) the beach or flat extends 
nearly half way to the point, contracting the anchorage bay, bnt still le:n'ing it about one and three
qnarters of a mile in extent, with seven fhthoms of water. Upon this tongue, fl urea.st of the hroatl 
heac11 or ilat, is a long, 11arrow l:igoon. Oatsitle of the point, to the northward, is n hrnatl hcacl.1. 
for some mih's to the northwest. Inside this tongue of land, and al.1reast the anchorage. there is 
found an extensive coal seam, seven foet thick, and not yet ~-orked hy the company, because it 
opens upon the beach at low tide, and will require, outlay of capital to develop and work it. This, 
or simila,r seams, crops out on the shore between the ba:y and Anchor Poiut in two places for an 
extent of se\·eral miles. 

]from Entnrnce Point tlirf'erniles ~muth 750 east there is an isletjoinecl to the southern sl1orf\ by a 
low sand tongue; this decreases the adual width of the entrance of the bay. East of that islet are 
two or three coves, but no soundings arc given for them, except at the entrance of the second, 
where twenty-seven fathoms is laid down in the approaches. · 

The geographical position of the extremity of Entrance Point is la,titude 50° 37' 10", and longi
tude 1510 22' 10". 

From Entrauce Point the coast rmu1 nearly straight for t1Vent.r-one miles north 50° west to 
Anchor Point, in latitude 59° 51', longitude 151° 531

• 

The climate of this bay is much preferable to that at Graham Harbor. Navigators report t,hat 
they have anchored here, and had clear, beautiful weather~ while they coulll see the thick, heavy 
masses of fog and rain clouds along the mouth of the inlet in the vicinity of Cape Elizabeth. In 
winter it is, however, very cold, and in excessively cold winters the whole inlet freezes nearl,\· or 
quite as far south as Anchor Point .. 

The Coast Surzey has been furnished with a manuscript chart of the coast, including Tchugat
chek Bay, from Russian Point to Anchor Point. 
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This suqject jg brought to au abrupt. termination at this date, (December 27,) because it is neces
sary to close at some point, as the description of the whole coast hence to the Arctic Ocean, including 
the Aleutian Islands, &c., will require se,•eral hundred pages, and demand the searching of all the 
old arHl recent mwigators for the details of headlands, hays, &c., scattered through their rrnnatives. 
Suell materials are very ,-aluahle, but inaccessible to the navigator, the whaler, and the fisherman, 
yet should he gathered by the Coast Snrvey, especially as it would require years of examination in 
8UCh a climate, and with such short, working Seasons, to aggregate a thorough descriptive rnenroir 
of the coast. Most of the descriptions are meager and indefinite, but they could remain until sup
planted by the minute accuracy of the survey as the work progresses, just as the compiled charts 
will graduaUy yield to our exact determinations. 

There is yet a large amount of interesting information to communicate during the reduction of 
obsena.tions for the determination of geographical positions, upon the probability of islands in the 
Gulf of Alaska imd a{ljacent waters, currents, &c. It will, however, require much time and study 
to place it in proper shape, but will be communicated as early as practicable. It may, however, be 
mentione<l here that during the voyage home the places were ascertained where the vessels engaged 
in cod-fishing principally fish. The waters between Alaska Peninsula and tl1e Sluunagin Islands 
are well protected from the heayy swell of the Pacific, and the San Francisco vessels have generally 
resorted there, and it is their practice on Saturday nights to run for Coal Harbor, on the north end 
of Unga Island, and remain there over Sunday night, when they again start for a week's fishing. 

The proposed plan of operations for the Coast Survey work demanded on the coast of the new 
territor.r, where new means and methods must be devised to insure progress with the necessary 
precision of the Coast Survey, has not been incorporated with thi:-i mport, because, upon reflection, 
it is deemed adYisable to develop it in a separate communication in detail, that would have little 
interest outside the organization of the work. 

Yer.r respectfully and truly, yours, 

Professor BENJAMIN PEIRCE, 

GEORGE DAVIDSON, 
.Assistant United States CoaJJt Survey. 

Superintendent United States Coast Survey, Washington, D. <J. 



 

APPENDIX A. 

The following list of the geograpl1ical positions of four hundred and twenty-four places, prin
cipally upon the coast of Alaska, has been compiled chiefly from Russian authorities. In its prepa
ration the intention was to introduce all determinations of position tlutt appeared to haYe been 
made by actual obserYatiou, even when the localities are quite close. In the arcliipelago Alexan
der most of Vancouver's latitudes haye been introduced, although in such waters they are not of 
great practical value. 

It is believed the latitudes are generally within two miles of the actual position ; and in many 
cases where several observers had determined them independently, the errors may be less than a 
mile. The longitudes of harbors regularly Yisited by vessels of the l~ussian-American Compar.y 
appear to be fairly determined, except toward the western termination of the Atlantic chain, wl1ere 
large discrepancies, reaching 30' of arc, are exhibited by the comparison of results between Russian 
authorities and the lJnited States exploring expedition to the Nort,h Pacific in 1855. 

Positions by different authorities are given in some instances to show these discrepancies. 
The comparison of the latitudes and longitudes at Victoria, Fort Simpson, Sitka, Chilkaht, 

Kadiak, and Unalaska, between English and Russian and the United States Coast Surrny determi
nations, exhibits larger errors than might have been expected. 

The uncertainties that ex1st in the geographical positions of many islands, headlands, straits, 
and reefs; the great dissimilarity of outline and extent of recent examinations of some of the \Vest
ern Aleutians; their want of reliable data concerning the tides, currents, and winds; the almost 
t-0tal want of detailed descriptions of headlands, reefs, ba.ys, straits, &c.; and the circumstantial 
testimony of the Aleutian fishermen concerning islands visited hy them and not laid down upon the 
charts, point to the great necessity for au exhaustive geogn111hical Teconnaissance of the coast, as 
was done for the coast of the United States between Mexico and British Columbia. 

34 
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List of geogrnpMcal position•. 

Name of place .• Latitmle. Longitude. I Authority. 

-------------------------- ------ ------1-------------
, i 
/ Bnn.f~ra.nci~co1 California········--········-······--·····---·-----: 37 47 52.8 

I ~'.-~::~~~;H~·;i:::::~ ~~::~.-~-- ~-·. ::: : :::: :::::::::::::::: :: : :::::: 1. -~~-~~--- ~~: ~-- i 

i !~:: ~~~,::~;~.~;ng:~~r~i~~'. ~: .C:::: ::: ::: : : : : : :: :: :::::: ::: :: : : ! "~! ~: ~ 
1 Northwest Point, Lazara Island, Kyg!'.me Strait, B. C ..••.•••..••••. ! 54 20. 0 

. .ALASKA. , 
' I 
I ALEXANDER ARCHIPELAGO. I 
I Entrance to Portland CnnaL ..••...•...•.•........•...•.•••....... i 

I ~:~:;:·:o;~~:~"~:~;!~:;~~~: ::: : ::: ::: : : ::: ::::::: :::::::: ::: ::: r 

I 
Dt:vil'::; Ilank, Rygrine Strait ....... -- .••• · -- - - • - - ··-· •· • · -- •• ••· - ·· i 

~:~~ ~~:::.· :~::::: ~~:~t -~~ ~~~. ~:~ ~~~: :~ ~~ ~~: ~~:~ ~~:~ ~~~~ ~~ ~ ~:~ ! 

I 
Cape KygUne 01·Muzon .••..•...•.......•.•••..............•••.. ---: 
Anch.orllge in thE middlt• on-e of the Kyg6ne harboriJ _. ___ . ____ . - ___ .; 

i Gardner Harbor ~~:~~-E-~~~,-~,~~~-~ -~~~- :~~-~-~'.'.·~ .............. J 
1 Tchitchagoft'l3ay - ---- --- - -- - - --- - -- - --- - · --· -- - · -- - -- · - -- -- ---- -- j I Anchorage Tnnga.s Harb()r ••.•••.•••.•••. ~- .•• _ .•••....• __ . __ .• ··-! 
I Kaz:arn Bay ..................................... --·· .. -····· ••.•.. ! 
1 North entrancf' t<> TangM Narrows ... -- - -.•... -- -- -- •••. ----·· .. -·, 

Cape Caamano .•..• -- _ --- --·. -- . - - ------ --- · -- ----··- ·· · -- ·- · ·- -- · 1 
Po1t Stewart, Son th Point. ............ -- ..... --- -- ...... ___ - - .... . 

Entrance to Red Bay .•.. --· ........ ---- .•......... - ... - - .. ---- ... ' 
Etolln Harbor, \Y.rangel l~lnnd _ ................................... , 

Southeast point entrance t<J Stu.keen River __ .. __ .•.•••.•••.•...•.. : 

Port Protf'Ction, southwest point.------· ......... -·.--·· ...•••.. __ -[ 

I 
Cape Decision, Kou blan(l •. ---· --- ••••• -- - •••. ••• · -- - - • • • • - · ·-· -· i 

CHATHAM STRAIT, FUEDEIUCK SOC~D, ICY STRAIT1 AND 

THEHl .ARMS. 

Cap-e Ommanoey. Baranoff I_sland .. _.. __ .. --.-- .• _ .... --- .• ···--- ___ · j 
~ort l\ilaln:1o~~ury 1 north porn~, (Pomt. Ha.rr1::!,) Xou Island •••••••.•. 

1 .l ort Condmnou, southeast pomt Hunrnoff bland ...................... 
1 

~:::: ~:::~v::.u~:~·~~~~~:: ::: : ::: : :: : :::: :::: ::: ::::::::::::: :_: i 
Point Gardner. south end of Admiralty hland ......................... i 

8 ~::~·,:! -~~'.~:·. '.~~~'.·~~~. ~~,'.~~. ~~ -~~~~~~~~. ~~. ~ .. -~~ -~t-~'.·. ~:~~-1 
I 

Point ParkC'r, Admirnlty b1antl. ~ -- ...• · -· - - - ·-· --- - -- - ----· --- - · • · 1' 

Point Angu1ita1 ~outbea:st point of entr.nuee to Icy Strait, Tchit<!ha- , 

goff' Island ................................................. ·--- ••.• _., __ [ 

Point Converden, .n-ortbeast poiut of entrance to Icy Strait_- ... ··-----! 
J>oiot Retreat, nortllwest point Barlowe Cove, Admiralty Island ...... 1 
V-oint Whidbey --- - -- . - -- - - --· --- - --· ---· ---· --- · .... · · ---·---- -- - -i 
Point St. Ma.ry, north poiut of Berner Bay.---· ................ --·-·· I 
Small lo!and .•••••.•••.. --· --· .••..• - .•••.•••••. • · • ·. • ·- • · ·- - • • - • · i 
Vuitetl States Coast Survey utronomical station on Sandy I1dand, I 

54 2. 0 
55 4!1 

54 46 

54 30. 0 

54 42. 0 

54 12. 0 

• ';4 42. 0 

54 46 

54 49 

55 01 

5r, 03 

55 24 
55 26 

55 29 

!'".5 38.2 

56 19 

56 3!. 5 

56 40 

56 19. 2 

5fi fl2 

56 lo."5 

56 17. 5 

56 16. 0 

5!i ;n 
56 38 

57 01 

57 24 

57 37 

58 03. 5 

58 12 

58 24 

58 35 

58 43. 5 

58 54 

' 
122 23 

123 20 

128 07 

19 I euited States Coast Survey. 

O:.i : "Cuited Sta.tes Coast Snrvev-. 

50 [ l~nited States Coast Surve~. 
130 23 46 

13l 23. 0 

133 -O<J, 0 

130 25 
1.10 ()-J 

130 35 

131 34 

131 53. 0 

132 06 

132 39. 0 

]32 45.5 

131 45 

131 45 

131 25 

132 00 

132 42 

131 51 

131 45 

133 07 

132 20 

U2 20 

133 32 

134 58 

134 28. 5 

134 07 

134 27 

134 14. 7 

134 16. 5 

134 27 

134 47 

134 40 

135 00 

135 03 

134 59 

135 13 

135 02 

135 22. 5 

Lnited Stater; Coast Survey. 

Chroutschoff. 

Chroutscho:ff, 

Vancouver, T(>benkoff'sAtlas. 
Vancmrver, Teb1mko1f's A tin~. 

Vanc-0uver, Tebenkoff's Atlas. 

Chroutschoff. 

Cbroutschoff. 

Admiralty Chart No. 2431. 

Chroutscboff' . 

Etolin. 

Tebenkoff's Atlas~ 

1.'ebenkoff's Atla..s. 

EtoJin. 

Etolin. 
TPbf!nkoff'R Atlas. 

VancouvP'r, Tebenko-tf'~ Atlas. 

Vancouver, Tcbenkoff'~ Atla~. 

Admiralty Chart :No, 2431. 

ZarelLo. 

Admiralty Chart No. 2431. 

Vancouve1·, 1.'ebenkoff's .Atlas. 

Va.n.conver. Tebenkoff'11 Atla9. 

Vancouver, T<"beukoff's Atlas. 

Vancouver, Tebenkoff'~ Atlas . 

Vancouver, 'l'ebenko:ff's Atlas. 

Vancouver, Admiralty Chart No. 2431. 

Vanconver, Admiralty Cbm:·t No. 243L 

Vancouver, Tebenkofi''~ Atlas. 

1'fann.scrjpt Russian Map, Tebcnkoff's 
Atln11. 

Vancouver, Tebenkoff's Atla1:1. 

Vancouver, Tebe-nkoff's Atlas. 

Vancouver, Tebenk-0tf'11 Atlas.. 

Vancouver, Tebenkoff's At1as. 

Vancouver, Tobenkolf"a: Atlas. 

VnEcou.ver, Tebenko:trs Atlae.. 

Vancou-\-·er, Tebe-nkoft"'s Atlas. 

mouth ofChilkabtRiver ··-···-···-···-··········-·-·-··-······· 59 11 45 135 24 IO United States C-08!Jl Survey. 
Point Mar-artney, Kuprianofflwland ............... --·---··------ ... 57 OL.5 133 56 Vancouver, Admiralty Chart N-0. 2431. 
Burnt Point, W(;Bt sid-e of entrance to Per(lrosnaya Bay, Kupriauoff 

Island. - ....... --· - · -- . ·- .. - •• ·-·· ·-.. .• ••••. .•.• ... • . . ...... •••••. 57 03. 3 133 10 
Point Napt>an, Admiralty Idan<L ................. - ................... 1 57 10 134 02 

CapeFansb"W-·-·······························-···············-·1 5711 133~ 
I.let off Polnt Py-!Jn•, on Admiralty l•!and ..•. ·-···-··-··········-! 57 18 J33 47 

Point Wind•haw---·····-···········-··········-··············.····\ 57 :n 133 29 
Point St.ylema.n, north point of Port Snettisham .••...•..••..•••.•.. i 57 53 133 42 

Point Sall•bury, wo•t •Ide of entmnce to Tait@ Arm .•. -·-··-··--·. 58 11 1:14 00. 5 

Mouth ofTakott ruver. ·····-···-·--··---··-···--······-···-······ 58 27 133 M 
Ens\ point or Spaskmi Hazbor, Joy Stri<lt ...... - ..•. - . . . . .. •• . .• . .•• 58 06 135 08 

"J,atitud<l from Admiralty Chart No. 2426. 

Manuecript Rnssian Cbart. 
Vsncrmvf'lr, Tebenkoff's AtlA.S. 

Vaocouv-er, Admiralty Chart No. 2431. 

Yauoou ver, AdmiraJty Chari No. 9431. 

'Vancouver, Tebeak.<>fra Atla1J. 

Ya.ncouver, Tehenkoff's Ath..,. 
Vancouver, Teb~nko:ff's Atlas. 
Tebeak:oil"s Atlas, 
Manuscript Ch&rt, Tebonkoff'• Atlas. 
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Iht of geo{lrapliical pos-itions-Continued. 

Name of pl.ace. Latitude. 

Anchorage, I,ort Frederick, Icy Strait ...•...•.•• _ ................... 58 10 

Point Adolphui<;, Icy Strait······--···-···-···········--·······--··' GB 12 
Anch-orage PortAlthorp, Icy Strait .............................. _ •. : 58 12.0 

PACIFIC COAST. 

ALEXANDEil ARCHIPEJ,AGO. 

Cape K:yg6.ue, or l\luzon .. -- . -- •. --· .••.•••.•••••.•.•••. --- ........ . 

Port Zurelbo, South Cape .....•..... _ .. ---· ..•.••...•..........•.. 

Forre~ter hlhmd, South Point .•...•.. --· ..........•........... ----.: 

Wolf Rock ..........••..••. ---- ------·· ------------------ ---· ..•. 
Cape San D:artolomo .•••••...•..••.•.•...•...•.••..•••..•...•..••. : 

\Yest Point, Dolores Bay, Bt1carelli Sound ..•••......•... ---------·i 
Ca.pe Atlclillgto11, orAdnrnson .•••••.••••.•..••.•...•..•••.••...... 1 

Coronation hland, west point. ••..•...•...•...•..•...•..........•.. : 

Hazy Islands ...........••..........•...... ___ --- .. ----- .. -- .. --· ! 
Cape Decision ..................................................... . 

Cape Ommancy ...•..•••.•••••••.•••••. ---· ........ ·--·· .•••....... , 

Red Cupe ......... --- .......... --· -·-. -- ....................... -- ...•. 

Point Lander, south point of l'ort Banks. or \\'hale~ Eay ............ . 
Point Woodboui.e, Biorka Jgland, Sitka Sound .. ___ .......... _ ...•. 

Cap-e Edgecombe, Sitka Sotmd ••••.. _ .•. __ ... _ ..................... . 

Mount Edge<:umbe, 2,855 foet. high, extinct Yolcano, Sitka Sound ..... . 

United State8 Coai;t Survey astronomic.al .station, Sitka"'. __ .......... . 

Cross on Greek Church, Sitk.a. ...... ---· ...... -· ..... -·- .. __ ...•..•...•. 

Cupola of governor's houj.le and light-hou,.;1~ 1 Sitka ................... . 

Monnt Ver~toya, east-northcit~t <Jf Sitko, 3,38l feet high ............. ; 

54 42. 0 

5-1 48. 0 

.'\4 48 

. 53 01. 6 

53 12 

55 18 

5,5 27 

55 53 

55 55 

56 02 

tiG 10.5 

56 20 

5ti 33 

56 53. 0 

;)7 00. 4 

57 02. 8 

57 0-2 

57 02 

57 C2 

57 03 

52 
52 

47 

23 

Lincoln Harbor, Noc1ual:!hiuski Day ........................... ---- ...... : .......•..•..••. 

Cu.p~ Geor~iaua, Mouth JJOint of Salhd.mry Sound ..................... ~ 57 17. 5 ' 

Cap-e Edward ........................................................... ! 57 3!l. O 
Portlock harbor, (approximately) ________________________ . _________ I 57 45 
Sou1bPointoflliinaBay ........................................... I 57 46 

Point Bingham, ;13outh point of Icy Strait, or Cros1:1Sound ............ 1 58 03.5 

Port AltboTp anchorage, Cross Souud .................. ·········-··i ~8 12.0 

Cap-e Spencer, n(lrt.11 point of l<'y 8tra.it -···-· ..................... ---i 5r! 12. 5 

Ltuya Bay, or FreneltPort. sooth point. ............................ : 58 34.5 

Ltuya Mount, orl'lfountCrillon ............. ~--················-····' 58 48.5 
Cape Fairweatber ..................................................... 

1

1 58 50.2 

Mount Fairweather, l~.864, 13,946, 14. 708 feet_ -- - . -- - ..... --· --- . - - . 58 57. 0 

Cape Phipps, south point of Yakutat or Hehring Bay ........... --- -- . .1)9 33. 0 

Cape Turner, Khantau.k li:;.la.nd, Behring Bay ...... __ ... _. - ... - . 59 33. 0 

Elenora Harbor, B(:'hdng Bay .•• . ••• . ••. . .• .• • . ... . .. .. •.• •• . .•• • . . 59 43. 0 

Point Lat.ouche 1 entr.ancl'< to Disenchantment Bay, Dehctng Bay ... 1 59 .:a 
Point :Manby, westf'rn pointofEehriug Bay .......................... ! 59 43 

Cap-e Rion, eal'tpoint-0fIC":yBny ·----------·----·--·----------·--·! 59 53 

Mount St. Eline, 14,970, 16,938, 17185( fe-ethigh ................. -···-··i 
Pamplona Reef ..••. ·-····-· ...................................... ·-··j 
Cape Yaktaga ................ ~·····························-···---i 

~::~ .. s~=~~;~~.-:·!l~~~~-~~:~: :::: :::: :::: ::: : ::: :::: :::: :: :: :::::::I 
Cape Hammond, or St. Elia.a, south end Kayak Island ••. _ - ........... I 

::::tt::i;~:i.~~~~-~'.~~~~::::::::::::::::::::::::::::::::::::/ 
North Point, Otchek or Middleron Island .... _ ······-··-- .. - .. ·-- --·, 

60 22. 6 

59 03 

59 58 

59 58 

59 59 
59 49 

60 05. 5 

59 44 

59 30 

Longitude. 

0 

135 :.::?H 

13:-i 41 

l3G 12 

132 39. 0 

13'2 54. 0 

133 29 

133 24 

13:l 33 

133 24 

133 45 

134 HI 

134 25 

13-t 58 

134 2S.:; 

134 49 

1;!4 58 

135 29.2 

135 46. 0 

13'\ 40. I 

135 17 

135 16 

135 17 

J:J5 12 

135 23 

l:l5 45. 6 

136 15.0 

l:l6 12 

136 !G 

136 ~i 

136 .i.2 

i:m 12 

137 H 

137 11.5 

137 4~. 0 

137 27. 0 

139 42. 0 

139 35. 0 

]3!1 i.?1.0 

139 2J. 5 

140 06. u 
141 14 

140 54. 0 
142 39 

14:2 12 

14:! 43 

144 ll 

144 !53 

144 57 

145 57 

146 30 

05 
59 

OB 

57 

(;(} 

Authority. 

Tebt:>nkof[,; Atla~. 

Vm1c•)UYer, Tebt>ukoff'ri Atlas. 

Yancou,·er, Tebenkofli-; Atlas. 

ChroutJ-<c1w:ff. 

!!fearer;. Zr1rl'lbo. 
Vaucouver, TPbflnkoff'Ji: Atlas. 

: Yancouver, Tt•l.H'ukoffs Atlal! . 

Ln Perou"'°t'• Te bcukoff'8 Atlas. 

; La PCrom~e, Tebeukoff'13 AHas. 

Meares. T<'benko1f'8 Atlas. 

Tebenkoff's A1las. 

Dixon, Te-b-enkoff~ At.las. 

: Yaucouver, Tt: l>enkoffi; Atlas. 

, Yaucou vn, Tt~ht!uhoff'~ Atla~. 

Tf'bf'nknff'~ Atlas. 
1 Dixon, Bf"nzHnRn. 

: Ya!::!ilieff. 

~ YaEilkff. 

~ Va~iliefL 

rnited 8tate8 Coru;t Snn;ey. 
! t_Tnited State!' C•Ht~t Sury-ey. 

' rulted S.tHtt>"1 Coai-'t SurvPy. 

enit{"d S1a1e8 Coal-\! Bnrv~y. 

C'"uited Stnte:i:o Coti.~t 8nrvt.>y. 

Portlock, Tebt'ukoff'J:! Atla.:5. 

Yn-i,;ilit>ff. 

Porl lock, Teb€ukoff'i; Atla.s. 

Illina.. 

\-Rncouver, Tebrnli:cff"s Atln!!!. 

V1weouvl'r, Teltenk<\fr-s AtlniJ. 

Yaneou'\'"er, TPhf'nK()ff·11 Atlas. 

La PCrouse 1 Lipiuski, 

La Perouse, Lipini;ki. 

Vancouver. Liph1r;ki. 

\'aucou,·er. Lipin1:0ki. 

Vancouver, Lipin~ki. 

YaucouYer, Lipin'"ki. 

.Malet:5pina. Tt'l:>t:nko±r8 .A Has. 

: Yancuun~r. Tel.n.•nkoff't1 Atlado. 

! Tf'h~nkoff·~ Atla.s. 

~ Vancon\·Pr, 'l'ebenkoff's Atla!'l. 

V1rncou\•er, Tebcnkoff"s Atlas. 

Pot<ition very uncertfliu. 

Tebenkotrs Atlas. 

Teheukoff's A tla~. 

, Vancouver, Tehenk(1:frs: Atla.s. 

: Vn.neouY"er, Tebenkoff'11 Atlas. 

j Yan<:ouver1 'l'ebeukoff's Atlas. 

, Lindenb€rg-. 

Netzeroff. 

EsstemmouthofCopperorAtna.River ..•....•...•...•.....••.•... j 60 17 145 57 Tebeukoff'sAtlu:S. 

Alaganik Village, Copper Rlver .............. ~ ............. ~----···--1 60 41.3 145 49 S-erebriani3koft'. 

WeJ:1ternmouthofCopperRiver ................... _ .................... j 60 30 145 54 Snebrian~koff. 
Cape I-flnchlnbrook. - ---- -·-· ••••••. ---· ••. - --· ---·. --- ---- ·--- --- 1 60 16 146 41 Ynneounr. Tebenkoff'• Atlas. 
Fort Constantine, Port.Etehes ............................................. 1 60 20 18 14G 52 50 Ch-0rnoff', Belcher. 

CapeCleare1 aouthp-0intMontaguelsland ----·--~---·-·········-·-1 59 46 148 01 Vl\.neonver,T~bE'nkoff"'sAtlas. 

McLeod1sHarbor, Moufogu('lsland .......................................... I 59 58 147 54 Vancouver,Tcbenko:ff'8 Atlas. 

North point of Chalmer's Harbor, Hontegut1 !Hland ..................... J 60 16 147 22 Vancouver, Tebenk<Jtl''s Atlas. 

CftpeResnrrection.: .................................... --·------·f 59 51.5 149 13..4 Archimandritotf. 
Seal Rocks, southofChiswellLtland• ·--··---·-···-·-·-·--··---·-··! 59 34 149 32 'l'ebenkotT'eAtl ... 
Pye Islands, so11tbernmost ......... · .............................................. ! 59 20 150 28 Teb~nkoff's Atlai.;. 

Tclutgatz llhmd, sottth point of the eastern oue ........................... ] 59 06 151 25 v·u.noouver, T"'benkotl's.Atla~. 
• .Magnetic' declination obae;rved August 7, 1867 = 28° 50. 8 e11Bt. 
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Li8t of geographical positiom-Continued. 

No.me of place. 

; COOK'S INLET. I 

~:l~~~~==~:t~~~ ~~~~~~~~::::: :~:: :: ~. :: ~:::: :: : : :: : : : : : : ::~::: i 
Point Bede ........................................................... i 
Village ~n Coal Bay, Graham Harbor.------------------------ ·-----1 

, Coal Pomt, Tcbugatcbek. Bay ..•••••..•••.•.••••.•...•••••. --------; 

Anchor Point .•••.•..••.• --- . --·· ........ · · ••· · -- · • •· · .... · ·•·••• · ···i 
:::.~ ;:,:~:~a·~~~~~-~-~'.~~~:::::~::::::::::::::::::::::::::::::: I 
Point Pos8eKRir>n - - - ••• --- • --· •••• - --- --- · - -- - --- -- - - • • ---- -- ------1 
hlet n~ur 'I'umag-ain Al'Jll ............................ -·---------·-·! 
Poins Worouzow, entrance to Kneep River ...................... ------; 

Turnagsin Isluud, west poiut ......................................... ; 

WeMt point Suchitna River ............................ --- .......... -- ·.••• •. ) 

:-::: ::::~::~:: ::::::: :::: :::::::: ::: : :: : :::: :::: :: :: :::::::::::I 
Northwest point Kalghin Iala.nd ............ --·· ................... - ....... I 
RedoubtVolc1mo, 1J,27Dfeet, (8nOW·C"OVered) ........................... ) 

Illamns Volcano, 12,066 feet, (snow-covered) .......................... j 

Illsmns Village, portage to Illanmn. Lake and Bristol Bay ........... ! 
Mount San AugnstinE!, on Blackb-rowu bland .....•..•...•..••..••. 

Cape De>ttglas ................................................................. . 

Portlock Baokr 80 fathoms, 120 miles north 730 eaBt from St. Paul. •• 

KADU.K ARCHIPELAGO, AND PETRIE:S OR CHEl.EKOl'T STRAIT. 

Eruitpoiutof Amatuli Ialand1 Barren JS1ands ......................... . 

So011tliwt::8tpoiut of Ugutchtu hla:ud, Barren Islands ................ ] 

Point BanktJ, north end of Portage Island .............................. -I 
Sen-otter Is1and .. _ ............ __ .•.••• _. _. _ ..••.......•.. _ ........... l 
No:rth Point of .Afognak Island ...................................... -·\ 

Afognak Rocks .................................................. - ....... . 

Soutb. point St. Hermogene! blan<l ................ ·········-······ ···1' 
Pillar Point ...................... _ ................................................. . 

Cape Jjoot, (Pentaecst) ................ __ .• _ ..................... - ••••. ·1 
Rubtltz Village, Marmot Bay·-----·--· ......... ·----··-----··--- .. . 
Notthew1t point Ket-0y Island, Northern Strnit ........................ . 

Chiaiak Point Reef, weRt entrance Narrow Strait ....................... 

1 
Southeaitt point Spruce Island ........................................... . 

V.s1dlieft'or Williams Bank ..•...•. --··--···-- ___ ..••.• -···-· ..•... 

Sprnee Poiut ................................................................... f 
Unit~d State.e Coast SurTey Observatory1 S<Juth point CbagaTka ! 

Cove 1 St. Paul HarOOr* .............................................. ( 

Flagotalf, St. Paul Villegt! ..••••••..•••.•••••.•••.•••.•••.••. ······1 
Pillar on Mount St. Paul, 1,00lfeethigh ............................. I' 

North Peak 6f Dey-il's Mountains. 2! miles northwest of St. Pa.ul, 

2,057 feet h.lgh ••••••.••••••••••..•••••.•••.••••••• · ••..•• • • • • • •• j 

Ice depotou Wooded hland .................................................... 1· 

Station nenrnorth end of Wooded lsland ................................... . 

;i£~":··:~S'.::••· :: :: .. •• •:··.:.:. :J 
Ugak bland, sontheast point ...•...•.•••. ··--·-···················/ 
Southwest cape of Kiliouda Bay ........ _______ ............................... . 

Cape Barnab-aa ........................................................................ . 

HArbor of Th:roo Saints .................................................................... . 

Mbwf•kl Cape .••••••..••.••.•••••.•.•••.••••••••••••••.••••.••••. 
D<>uble Head~d Point, Nazil<ak !•land ............................ . 

Cbaehl:ak Village ••.•••..•••..•...•..•..•....••.•••••..•..•.•.••• 

E .. t p<>lnt or Geeoe lslond• .......•• _ ......•.••..••••••.••••.•••.• 

Cape Trinity, east point cf Trinity Islands ...•..••.••••..••••••..••. 
So11th Cape of •rnaity Iobmdll .•••••••••••••••••••••••••••••••••••• 

Latitude. 

0 

59 09 

59 13. 5 

59 19. 5 
59 24, 0 

59 37. 2 

59 50. 9 

60 32. 2 

60 43. v 
6l 03.5 

60 57. 7 

61 08. 0 

6l 08.0 

6l 16.5 

6l 04. 0 

60 44. 0 

60 33. 0 

60 28. 0 

60 05. 6 

59 42. 0 

59 22.0 

5B 52.5 

58 22 

58 57. 6 

58 54.0 

58 39. 5 

58 32. 0 

58 29.5 

58 21. 6 

58 09. 5 

58 08. 6 

58 06. 3 

58 01.3 

57 59. 5 

57 55, 8 

57 53. 0 

57 50. 2 

57 49. 6 

57 48 00 
57 47 45 

57 47 38 

57 49 30 

57 46 57 
57 4!! 36 

57 37. 2 
57 34. 5 

57 25. 7 

57 23. 5 

57 22. 2 

57 U.3 

57 10. 0 

:;7 06 08 
57 00.0 

56 53.6 

56 50. 7 

56 ~s. 8 

56 35.3 

56 24.0 

Longitude. 

0 

151 5l 

151 42 

151 58. 6 

151 49.5 

151 22. 6 
151 52. 8 

151 19.3 

I.':ll 27. 3 

150 25. 5 

150 ()l.6 

150 07. 5 

150 15 

150 31J 

151 07. 5 

151 45. 9 

151 57.0 
152 38. 0 

153 07. 5 

154 ll. 0 

153 30 

15.1 16 

148 44 

151 53. 0 

152 19 1 

152 19. 5 

152 13. 5 

152 31. 5 

15l 49. 9 

151 52 

152 04. 8 

152 17. 0 
152 41. 0 

152 39. 0 

152 3l. 0 

152 20. 0 

152 07. 0 

152 16.1 

152 Ill 56 

152 20 57 
152 21 59 

152 23 41 

152 18 37 
152 16 58 

152 <JT. 0 

152 04.9 
152 14. 0 

152 30.0 

152 ]3.0 

152 50.6 

1511 48.0 
15.1 25.5 

153 14. 0 

153 34.2 

153 48.0 

1S3 48.0 

153 53.0 

15' 42.0 
North Point of Ukamek or Chlrlkolf l•land .•..•••••••••• ·-· ••• .. • . 55 M. 9 155 2'. 0 

• 0-.ed ......,,ue4ecilnation =!16'> OC. l, AUlJWll llS, 1867. 

i-------- ~uthority. 

Vancouver, Tebenk<iff 's Atlna. 

Vancouver~ TebenkctrfJ Atlas. 

Ar-chimandritoff. 

Ar-cbimandritoff. 

Archima.ndritoff Manuscript Chart. 

Chernoff and others. 

Heldt. 

Vancouver, Na1aeboff. 

Vancouver, Malachofl'. 

Van-couver, Tebeukofl'""s Atlas. 

Vancouver, Tebenkoft"'1::1 Atlas. 

Ya.ucouvert Tebenkoft"'s Atla&. 

Tebenkoff's Atlas. 
Vancouver, Tebenko:ff's Atlas-. 

Tebenke>ff'. 

Tebenkoff, 

Tebenkoff. 

Tebenkolf. 
Ustiugoff. 

VancouveT, TebenkQ:fl'S Atla.a. 

Vancouver, Vo.silieff. 

United States Coast Survey. 

Benzema.n and others~ 

:Benzeroan and others .. 

Benzeman and others. 
Vasilieff. 

V&Milioff. 

Benz;eman. 

·vanco-uver, Bsnzeman. 

Benzeman. 

Mnrashat. 

Arehimandritofr. 

Benz;eman. 

Arehirnandritoff. 

Arcbimandritoff'. 

United States Coast Survey, (approximate.) 

United State• CoMt Baney. 

*"United St.ate-A COB.8t Survey. 

United States Coast Snr"Pey. 

United States Coast Survey. 

{;cited States Coast Survey. 
United States Coast Survey. 
United Sta.tee. Coast Survey. 

Archlmandrltotl'. 

Vancouver, Archlm&ndrlto11'. 
Archlmnudrltotl'. 
Arehimendritoft'. 

Areh!mandril<ltr. 

Arohimandritoff. 

l Vancouver, Archimandritotr. 
Llillanlllti, Arch!mandrltotl'. . 

Archimanclri ro«. 
Vancouver-, Arehim.andrUofl'. 
Arehlma11drltotr. 

Arehimaodritolf. 

Vanwuver, Archimandrlt<>lf. 
Arcliimendrito«. 

.K:alhevarri' a.ad J.Jadmlbeq. 



 

THE UNITED STATES COAST SURVEY. 

List of gwgraj>hical j>ositfo11R-Continued. 

Name of place. 

Cape Tob:tou. south point Chirlkofflsland .......................... 1 

Village in s'outhwestcove of Chirikoff ltiland .•••. - .•. ·-· ..... •• •· - --· 1 

Naigak Rock .••.....••..••••••.••..••.. --···-----· ............... . 

South island of Simidin group ....................... --- ............... 1
1 

Agayak Island, northern of Simiden group ....•...•........••.••... 

South point Kadia.k Island .............................................. i 
Cape Alita.k, west point of Alita.k Bay ................................. t 

Low Cape, Alitak Bay ............................................... ! 

Cape Ieolik ..................................... --- ...•. ·-· ......... ·-·.) 

, Karlook Vilb1.ge, month of Karlook River--·--···-···--------------i 

I 
Cape Uyak, routhwet:.t point of Uyak nay .................. ·-- ..•...... \ 

On.po Kuliougmiout, nortbeat1tpcint <>f Uyak:Bay ....................... : 

, Cape Uga.t. •......•.......•......•...•.......•..••..•...•...•..•.. : 

f Cape Uganlk, Northern lltrail- ...•...•.....•••..•..•....•••.•..•.. [ 

: Raepberry Cape, Northern Strait. •.. -- .. - .. - ... - -·· - -- . -- - -· -· -- --1 
Steep Cape, Afognak IHland .............................................. 

1 

CepeParamonotf, Afognakhland ..................................... . 

Black Cape, Afogaak IslBild ...................................................... ' 

I 
SOUTHEAST SHORES OF .ALASKA PENINSULA AND ISLANDS OFF IT. ! 
Petries or Ckelekolf St.rait. j 

' Southeast p-oint Kaugbpaulik Ialand _ ............................... ! 
I 

Yillag'1 north side Kuka.k Bay ........................................ 1 

Cape .Atutcbagbik ...•...•.•••..••...•.•.•...•..•...••.... _ 
Katmny Village, on Katmuy River and Bay .................. . 

Cape Kubugakchli ............................................................... j 

I~~~~~·~ :- .:._:·· : -:·:_:· ::·::_<•• 
Cape Kumliut ..................................................................... \ 

Sutkhum Villag-e, Kudjulik Bay .•.••...•••.•...•..•......•.. ! 
Es•tpolut Amkuliklsland ..••..•..•••.••.•...••...•.••••.•.. ! 
~ruHoumni11t Point ................... ___ .......... _ ..... _ ............ __ ........ ! 
Itkhi Cape, east aide <>f Ku.ioukta. ---- ---· ---···· .... ---· ---· \ 

~:;:;:.::~~~:~-~~~:: ::: : ::: : : ::: :: : : :: : : :: : :: : : :: : : :: : :I 
West point of Koroven•ki bland .••. -- .••..•••.•...••••••..••.••.. ! 
Unga Harbor, house on west shore of bay, Unga Island ................ ·I 
Village in Delnr<>ffBay, southeast point of Unga bland ............... ·i 
North point Tia.gkhina.k bland ......................................................... -\ 

SouthpoiotofNuniakllll&.nd ...••.••..••..••..••.•••.••...••.•••. 1 

Chumagin Bank, 40 fathoms, coral and sand, 35 miles east of eouth / 

point of Nnniak bland .... -----· ............................ ----·----' 

South point of Bird Mand ...••••.•.•••. ···-·······················\ 
Mountain Cape, south end ofNagay bland .................................... i 
S-eel Point .............................................................................................. i 
Village P&vlof, in Pavlof Bay .••.••.•••.•••.••...•.•.•..••..••..•.. ! 
Volcano P&vlof, west sidei of Pavlof Bay ................................. __ f 

Village Belkofskl, south of Hedvidnikof Bay -· • ···- ••·· ••· ·•• · ·•·· .

1

i 
Amagnt :r.land ...••..••.•••••••••..••.••••• ··- •.••.••. •• - • ·- · ··· · · 
Cape Peter, we•t end Sannakh Ioland and Harbor ••••••••.•.•.•.•.• 

1 .Cape Pankolf, Mnth paint of Ukatok Island •••.•••.••••.•.•••.•.•.• 1 

Cape X:hal>utch, east point of south entraoee to Is&notllkl Strait ..... j 
ALEUTIAN ISLANDS •• 

URIM.AK ISLA.ND. 

Cspe Isanotl!ki, oouthwe•t point of entranee to I!!ll!lotaki Strait •••••• 

Cape Lazaref, southeast point of island •••••• -•••••••• - .••••••. • .• - -

Cape ltitchnak, M>uth point._ .••••••••••••••.••.••••••••••..•••• •••· 
Jthitkbuk Cape, Unllllak Strait .•••.•••.•••..•.•••.•••.•••••••••••. 

Western Head, Unluul.k Strait. ..... -·---··- .•••••••••••••••••••••• 

Cape llord"l"lnoll' •••.••.•••.••••••.•.••.••• ·····-·· •••• ·- •••••• ••• -

\ 

Latitude. 

55 45. 6 

55 4e. o 

55 50. 0 
56 04. 5 

1\6 l.'\.O 

56 45. 0 

56 52. 2 

5fi 59.0 

57 17.0 

57 34. 6 

57 43. 0 

57 50. 9 

57 53. 8 

57 58. 9 

58 02. 3 

58 12. 6 

58 17. 0 

58 25. 0 

58 86 

58 21 

58 04. 7 

58 02. 6 

57 52. 6 

57 30. 6 

57 26. 0 

57 05. 0 

56 54 

56 33.2 
56 31. 9 

56 18. 0 

56 15. 0 

55 58. 0 

55 45.8 

5.5 33. 0 

55 25. 2 

55 24 

55 JO_ 8 

54 55. 0 

54 39. 0 

54 38 
54 46. 5 

54 51. 0 

55 20. 0 

55 29.1' 
55 26.0 

55 05. 0 

54 52. 4 

5428 

54 38.5 
54 48. 5 

54 47. ( 

54 35. 5 

54 20 

54 21.1 

54 30.0 
54 47. 0 

• Approxlmal<O. 

Longitude. 

c 
155 28 

155 34. 0 

155 38. 0 

156 21.:; 

156 26. 0 

154 09. 0 

154 17. 6 

154 28. 0 

154 ~2. 3 

154 24. 5 

154 06. 0 

153 51. 1 

153 38. 7 

1:->3 12. 0 

153 20. 0 

153 04. 9 

152 57. 3 

152 45. 0 

153 33 

15! OJ 

154 ]9. 7 

154 52. B 

155 00. 0 

155 55. 0 

15U 10. 0 

156 35. 0 

156 21 

l57 116. 0 

157 28. 0 

157 24 

157 46. 0 

158 27. 0 

159 15 

159 30 

16() 23. 5 

160 49. 0 

160 27 

15~ 13 

159 31 

158 30• 

159 40 

160 06 

161 09 

161 3L 5 

161 49. 0 
161 54. 0 

162 50. 0 

162 52 

162 58 
lfi:I 12. 0 

163 14. 0 

163 30. 2 

164 33 

164 ~7. 0 
165 01. 5 

164 313. 7 

.Authority. 

~-~-----

Ka.sbevaroff and Lindenberg. 

Kash.e-varoif and Lin<lenbt-:-rg. 

Ka8hevuroff and Lindenberg. 

Tebenk.o1f',; Atlas. 

K:u~hevaroff and Lindenberg. 

Archimandritoff'. 

Archimandritoff .. 

Archimandrito1f. 

Archimandritotr. 

Archirnandritoff. 

Archlmandritoff. 

Al"chimandritoif. 

Archimandritoff. 

Archimandrlto'ff. 

Benzeman. 
Yasili.eft'. 

Ya.silieft'. 

Yat1ilieff. 

Tebenkoff's Atlas. 
T-ebenkoff"'s Atlas. 

Y&l:iilieft' and others. 

V.asdlieff and others. 

V asilieff a.nd others. 

Vasilieff and others. 

Va:silieff aud others. 

Yasilieff"t'Lnd others. 

Tebenkotr'• Atlas. 

V a.1::1ili~fi' n.nd o.tbel""a. 

Yoronkoft"i;ki. 

Tebeuk.o1f"s Atlas. 

Kuritzin and others. 

Knrit-zin and others. 

Voronkoffdkl. 

Vasilieff and others. 

KMhevorrJfski and otber-8. 

Tebenkoff'• Atlru1. 
KnshPvorof21k_i and othen. 

K&Rh.evorof11ki and otbers. 

Kashe vorofsk.i and otbers .. 

United States Coast Snrvey. 
Kashevorofllk.i and others. 

Kashevorof,.iki and otbers. 

Kuritzin and Garder. 

Kurltzin and Ga.rder. 

Kuritzin and Garder. 

Kuritz.in and Garder. 

Ka'ihevorof1tki and others. 

Pavlof. 

Tebeakoff's Atlas. 

'r oronkotfKki. 

Voron.koif"k!. 
Voronkoif•ki. 
Voroukotf11dd, Toebeo.k.otr'11 Atlal:!l. 

Voronk-otfllki, Tebenk.off't Atlas. 

Voron.ko6'1dU. 

Kuritzin. 
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Li.•t of geographical positions-Continued. 

1--- ·-- ·---~-~· 

r Name of place. Latitude. I .. ongitude. Authority. i 
I -------- ·---------------------1 

Kuritzic. 
VoronkoffskL 

! Red Creek Point, northwest point of entTance to l.rn.notski Strait .•••. : 55 05. ~ I I Chnnoff P.oint, l1nmohki StraiL. ___ . ____ . --· __ ..... ______ .• __ . ·-- _ .
1 

55 02. 0 

J Y.olcauo Shhhald.in, 8,9.53 foetbigh, (snow-covere<11- .................... i 54 48. 0 

I Volcano Deva.station, 5,525 feet high, (snow-co-vered) .....•..•..•••. ; 54 39.0 

163 33. 0 

163 24. 5 

163 59. 5 

164 :J2. 0 

Kurltzin. I 
Kuritzin. l Cod Bank off Krini.t zin lisland8, 8-0uth 35° ea~t from Pi:ak of Ukumok ; 

I 
Islands, 50 fatl1oms gravel and sand ... ----.--·--·. ___ ·---- ....... j 53 36 lf>4 12 17nited States Coa1tSurvey, (approximate.) I 

..,Remarkable peak near northeast. point of Ukamok Island, Unimak j 

\ Strait .. --- --··. ------· .••... ·--·--····- -----··· ····--·· -·····-·! 
\"'Ea.st point ofUkamok, south side StraitofUnimak ..•.•••.•....... ! 
i North Ct:1:(J1J of A1wu lt1laudi 1m:uthwe11t point uf Uniw.ak Strait------! 

Southeai:;t Cape of Tigalda l.8land •• -· ___ ........... --·. -- ----· ......... '. 

Sigakh Cape, north end of Akutan 18\anrl ... ___ . __ ·----. --·. __ .. _ .. ! 
South Cnpe Akutan Island, north side Akutan Strait .... -- •••• -- - -- .i 
North CApe l"nalga I.Bland, south sid-c Aka tan Strait ..... __ ........... '. 

UNALASKA GROUP. l 
I 

Ugalga.n Island, southeru.t :poi.nt BeavE>r Bay. ______ ..................... ) 

Enirance of UJagakh Strait, to Beaver Bay .................... -· .... -- [ 

Southern ~xtremity ufret.>f utl"C.ape Kuugitak ....................... i 
Entrance to Kiliouliouk Bay ...................... ·----------··-···--·\ 
Sonthwegt, pointofUnelaska. ·--· .... -- ... - - .... - .. - .. ~ -· .. -- -· -~ - -i 
Nol"th Cape (.;bernofgkiBay ........ ·- .................... --- -· ...... : 

Crown Cape, North point of Crown Day ....................... - ....... - . i 
I 

LoufCape .. ---· ..... --·· ........... ·-- ............................ -- ..• -· 1 

t Caecade on east side Cnpe Cheerful. .................. ------ .......... 1 
Ligbt-bomm Hite on nilrtl1 head of Amuknak bland .... _._----·---· __ ! 
~United !"lta~e Coast Survey agtronomical station, Ula.ch ta Harbor, I 

Unaluka Bey ........................................................... [ 
I 

Cross on Gre~k Church, llloolook Village, l.Jnalaska Bay .......... -·i 
Cape Kalekbta, 1, 500 feet high, east point of Unalaska Bay_ .•..• __ .: 

Volcano Makn!lhin 1 5,691 feet high .. __ .••. --··-- ________ ·----_---·-./ 

Volcanic Island Bogosloff, or Providence, nbout 1,000 feet high ........ \ 

UNIMAK ISLAND. 

Cape Tano:akh. north point of tbe bland __ -------- __ --------- --- . ___ j 
Tulikskaya Peak, near n-0rth end of i1::1lnnd ..... --- ---···-···--······-! 
V••ridoff Peek •••.••..••.••.•••. , .............................. ···I 
V•eridoff Island, eastern poinL ....... • · · · • · · • • • · · · • • • • • · • · · · · · • • • · i 
Capfl Sagnkh, southweKt point of Umnak. __ . ___ ••••...•. _ ... ---- ... 

1 

South point of Samalga Island ............. · ....... · • •• • ••• • • • · • • • · i 
ISLAN'DS OF THE FOUR VOLCANOES. I 

Pe.ak on Kagamil Island ...•.•. --·--- ..•. -------··-----------·-·-- ! 
Peak on Chuginadak bland ................................................. i 
South Poi11t Chugjnadak I•land •••••..••• • • •••••• •••• ••• •• • • • • • • • •• l 
NortheaMt imak Yuua11ka bhmd ............................................... : 

Southwest peak (volcanoi Yuna.lrn I•land .•••••••••.•.••.•••...••. ! 
1 Cbngul bland, middle of peak --- . _ ·-- -- _. --- ---- _ ·------ ______ ... _] 

I ~iddle of Amuchta bland, ~muchta Stra~t ... ~ ..• _ ...................... : 
. 81gnan. Iala.ud, northeast po111t A much ta Strait-· ..................... ·I 

Signao Island, 11outbweKt po-int Aiuucbta Strait .................... : .... : 

East point of Amlia Island, a high rock off it .. _ ....... ·-------------·! 
8<.m.thwf'~t point 8vetcbnikoif :Bay, eouth tiide o.f Amlia. bland ......... ! 
Wetttpoint of Amlia hland, Amlia Strait ............................ ····I 

ldalttk Point, middle of north side of Amlia. Iitland .......................... I 
.ATKllA ISLA.ND. i 

Cape Utalag, "°utheast p<>int of Atkha l•lond, Am Ila Strait .......... . 

54 16. 9 

54 12. 0 

M 16.5 

M 03.5 

M 12.2 

54 01.5 

53 52. 8 

53 52,3 

53 42. 5 

53 IO 

53 25. 5 
53 18. 7 

53 26. 0 

53 44. 5 

53 50. 0 

5:! 58 

53 55 

5.1 53 

53 52 

54 00. 2 

53 52. 5 

53 52. 0 

5.1 31. 0 

53 23. 0 

!">3 14. 0 

53 00. 3 

5~ 45. 5 
52 41. 0 

52 57. 0 

52 4:>. 0 

52 40.9 

52 40.5 

52 38. 0 

52 38. 0 

52 35. 5 

52 2;;. 0 

52 18. 0 

52 06. 2 
52 0-J. 3 

52 06. 5 

52 08. 7 

52 OS. o 

58 

38 

5il 

39 

164 47. 1 

164 45. 0 

165 34. 0 

164 57. [} 

16.5 54. 0 

165 59. 2 

166 03. 0 

166 00. 0 

166 07. 5 

166 42 

Jtj6 49 

167 33. 0 

167 17. 5 

166 49. 5 

166 58. 0 

166 :12 

166 27 

47 

44 

166 27 52 

166 29 06 

166 20 13 

166 45 

167 39. 0 

167 35. 0 

167 46. 0 

168 09.0 

15~ 00 

168 49. 0 

168 57.0 

169 25. 0 

169 21. 0 

169 H.9 

170 12.0 

170 2L5 

170 47.0 

170 52. 0 

172 09.0 

172 25. 0 
172 46. 7 

173 10. 5 

173 51. 3 

173 10.0 

173 54. 7 

Beechey. 

Kuritzin. 

Ku.ritzin. 

Tebenkoff'"s Atlas. 

Kuritzin. 

Kuritzin, Tebenkoff'11 Atlai:J. 

Kuritzin. 

KuritziD. Tebenko-ff's Atl.o.s. 

Tebenko-:ff's A tlae. 

Kuritzin. 

Saritcheff. 

Kttritzin. 

Snritchc1f. 

Tebenkoff's Atlas. 

.Kurit2in. 

UnitM States ConRt Surv-Ay. 

Uuited States Coast Sarvey. 

United State:EI Coast Surv-ey. 

United St.at..s Coast Survey. 
United Sts.tes C-oa:st Survey. 

Tebenkotf"s Atlas. 

Knritzin. 

Kurit.zin. 

Kurib.iu. 

Knritzin. 
Kurit.2.:in. 

Knrit:zin. 

Kuritzin. 

Kuritzin. 

Knritzin. 

Kttritzin. 

Gavriloff. 
Gavrl!otr. 
Gavriloff~ 

G1Wriloff. 
logestrem and otherll. 
Inr.,.trem and others. 
Salamatoll' and oth1'n. 
Salamat-Oll' 8Dll othen. 
Sala.mato1f ao!I others. 
Salamatotr ao!I orh-. 

Sal-atod' and othen. 
Anchorage In Nazarn Bay, el\St side of Atkha blRDd..... •• • •• .•• • .. 52 10. 5 174 00. 5 Sa!amatoJf BDd otben. 

Cape Tadlukh, south Bide of i•laud. •• • • •• • •••••••• ••• • •• • ••• • • • • • • • 51 rui. o 174 42. 0 lngestr&m and otll&1'8. 
Cape Klgnn, welltpointofi•land ................................... ! 52 00. O 175 40.0 lnget>trem and oi8-

*These posltlons cannot bti ttconciled; the peak should be abOut a mlle 8"ttib ot the capo. 
t 811mmlt of Cape Cbeerflll ii! an extillct volcano, about 2.000 feet high. 
t )(agn<otic declination ob....-ved September 10, 18G7=19" 47'. 4 e...,t. 

I 
I 
I 



 

THE UNITED STA.TES COAST SURVEY. 

List of grogmphical positions-Continued. 

Name of place. Latitude. 

1---------------------------: _____ _ 

I
I Broad Cape. oorth side cf island.---·--·-------· ..................... . 

Salt Island .••......•.••..•••..•.....•......•.•..••...•..•.......• 

i Egg Point, south poir:it of Korovenski Bay. -- . ---· .•. --- ........... . 
Priest'~ house, Nieolski Village, Korovenski Bay .•...•.••..•••.... 

Cape Korovenski .••••.•...•..•••.••...••.............•..... _ .... . 

Roro,·enski Peak, extinct Yolcano 4,852 feet high .................. . 

Norlh Cape .•..•..........••.••...•...•..••...•......•••.•...•... 
F,atiit Cape ......................................................... . 

Konionji Island, middle ..••...•...••. __ .. ------- ___ ...•.•••.•••.. 

Swallow faland, mid<lle ........................ __ .. __ ..•...•..••... 

Ogmodakh Island, Atkha Strait ..................... -- ..•..•........ 

Sitkhin Peak, Sitklliu Islan-d, extinct v-olcano 5,033 feet high ••••• __ 

ADARH ISLAND. 

Cape Odagdakh, north point of island ................................ . 

Cape Kagigik.hakh, south poin1 of island ............................... . 

Cape Yakbakh, southwest point of island ............................ . 

KAN AG A ISLAND. 

Northwest Cape, Kan~Island ......................................... 1 

Rnnage. Peak, near Northwest Cape ............................... . 

Cape Cbuo, s-0utb point of Kanaga Island .. __ ..••...... _ ........ . 

Peak of Sea-otter l8la.nd, extinct volcano with ma.rked te1Taces .•••. 

TANAGA ISLAND. 

Cspc Sndakh1 northeast paint of islaml ........................... _. 

Point Sa~likb. south I)Oiut ofi!:!land ..••.•••.•••. ·--··-···-········ 
Ancborge io Pride ofRu.~sia Bay, Wt'l'lt side of island ................. . 

North"\vest Cape of Ida.nd ................. __ . _ .•. ---· ................. . 
No1·th capt' of Goroloi Island, -volctmo, very high. _____ ---- ___ . ___ . 

South cape ofGoroloiltdand, volc&lo, very high ....................... . 

IUakb lilo.nd, Tanaga Strait ..•.•.•..• _ ........... ___ ................. . 

Amatlgnakh Island, bigbest pert ..•..•••.•..........••.•••.....••. 

North point of Se-misopokb, or the Seven Peakedl\fonnte.in. Activ. 

vo]ea.no on thiB ialaod .................................................. . 

Westeape of Semlrop<>kh llllnnd, l,4ll feet high •••...•...•........ 

Sugarloaf Peak,BDulh point of Ma11d, 1,760 feet bigh .••...•..••..•. 

EutCape of Amitkhllkalsland .................................. . 

Cape Ptlkhl, .,..,.1 point of Amitkhltlm Ioland, 1,008 feet high ..••.•• 

0 

52 OG. 5 

52 JO. 0 

5;J 11. 9 

52 17. 2 

5:! 18. 5 

52 23. 5 

52 25. 3 

52 16. 0 

52 13. 6 

52 12. 0 

51 58. 0 

52 03.5 

52 01. 0 
51 31.5 

51 32.5 

5l 57.0 

51 5l.5 

5l 38. 0 

5155.3 

51 52.0 

:il :i4. 0 

5l 47. 0 

5l 53. 0 

31 50. 0 

51 43. 5 

51 26.6 

' 51 19. 0 
'5112.0 

52 O'.l. 0 

; 51 57. 5 
J . ............ . 
) 51 54. 0 

t •••••••••••• 
i 51 24.2 
15! 20.0 

151 38. 0 

! 51 37. 0 

'51 25.5 Anchora.ge in Klrilotf B&y, norlh sld<1 <>f Amitkhilka Island " . • • . . . . 
1 5 

l 
36

_ 
0 

South point Co.nstaatlne &y, northcaat part of Amltkhilka .••.... 
5 5l 2!. 0 
t51 21.0 

5 51 5i. 5 
Southpoin\LltileSltklllulsland •••••••••••.•••.••.•••.•••..••..• lat Mo:> 

Peil on Litt!<> 8i!khl11 Island...................................... 51 58. o 
5 51 46. 0 

EMt poh>t ofll.atlsland •••••.•••••••.••..••.•••. ••·• •••••••• •••••· 1
51 37 

Peak of Davidalf Illlaod.. •• • . • ••. ••. • ••. .••• •••. •••• •• •••••• ••• •• . 51 58. 6 
Pe&kofIChro8~loland, 1,873 feet high............................ 52 08 

Southwest peak of Chueullaland .................................. { ~~: 
0 

Middle or Taoadak li!lmtd .•••••••••.•••••.•••.•. -.• -•. •• • · • • • • • • · · · f :~ :: ! 
~ 52 11. 0 

N~ cape of Great Kysl<a lliland, 1,981 feet high ...• - ...... · • · l 
52 

IO. 
0 

551 59.1 
ltyak.a Ba;r, moaQ or atrum - •Ide or l.9Laud .••••••••••• - •••••• - -

1 
l 

511 
03. 

0 

Lougitude. 

174 4.::i. 1 

174 :JI. 5 

174 22. 5 

174 Ii 

174 ~l. 7 

174 02. 0 

173 58. 7 

17:~ 48. 5 

175 0-0.8 

175 :.!G.5 

175 21. 5 

176 06. 4 

170 36. 3 

176 46. 7 

177 06. 0 

177 19 

li7 16 

177 36. 5 

177 3(].;:; 

177~~8.0 

177 5fi. 0 

178 O'l. 0 

178 17. 5 

178 4E. 0 

178 44. 0 
17~ 2:2. 5 

179 08. 5 

179 05.0 

180 22 

180 30. 5 

180 24 

180 21. 5 

180 16. 0 

180 29. 5 

180 27.0 
18! 22. 0 

181 08. 0 

-~ 180 4.1. 0 

- 180 41 

180 38. 0 

180 37. 0 

191 31. 5 

181 14.8 

181 28.0 

181 43. 0 

181 23 

181 41!.2 

18l 41 

181 57 

181 37. 0 

18'2 09. 5 

182 02.0 
182 22.-4 

182 10.0 

tel! 3~.o 
182 19.l) 

i( 

Authority. 

.
1 

11 .ge1'trem and othcn. 

lngc:>t rCrn a.nd otbcrtl. 

Va~i1ieff. 

i EtoHn, Gibson. 

, Pavloff. 

: PavJoff. 
I 
i Pa.vloff. 

j Pavloff. 

i lnge.!!-1rem. and ctherg. 

· Inge"11rem and otheriL 
'l 1ebenkoff'l!f Atla~. 

' IngcstrCm nnd others. 

Salamat-Off and other~. 

Salamatoff ond others:. 

Salaruatoff aud others. 

Salama to-ft" and otbel'\lo. 

Sa.lamatoff a.ud Qt hers. 

Salnmatoff and others. 
Sn.lamato.tf and other!I. 

Rnhmn.toff and others. 
Salamatoff nnrl otheN. 

8nlo.matoff an<l otberfL 

Salam1l.toff and oibt>ra.' 

Salama1off and others. 

Salam atoff and others. 

·Salamatoff, Gibson. 

Gibson. 

Salamatoff. 

Zarembo 1 Gibson. 

Gibiron. 

Kliokof!ltri5m . 

Gib!!oll, 

Klinkofstrlim. 

Gibson. 

K1in lt ofstre m. 

Gibson. 

Klinkofatre111. 

Gib•on. 
Instromom. 
Gibson. 

Klinkofrltr!m. 

GilJtiKJU. 

Tebenkofrs AtlaA. 
GibBOn. 

Gibson. 
Tebenkofl's AUa.s. 
Oib11un. 

Gibson. 

Gibson. 

Kl inkofstrOm. 

Gib!IOll, 

Klinkofetrllm. 

Gib•on. 
Chenrof. 
Gibson. 
Ingestrem and qtbero. 
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List of geographical posiNmis-Continued. 

Ne.me of place. Latitude. 

------------ --------------~---~-. 

j Southwe11tCapeofKy-11kaislaud ............................................... t~~ ~-O 
I 
• 52~ 
[ Ea•t Cape Bnldir lsland, 302 feet high •••••••.••••.•.....•.•••• •• ••. ~ 

52 24 

'1 . . .. . . \15245.4 
West point of Alaid Island, of the S1m1tkh1 gronp, 818 feet high ..•••. • j 

52 45_ 
4 

I Nortilea.t Capo Agsttu Island ..................................... 1 52 27. 6 
I Cape SabBkh, soutbel\llt point of Agattu Island..................... 52 19. O 
1 West (Jape of Agsttn ••...... ___ .... ...• .... . ... ............. ........... 52 25. 8 

.ATTU ISLA.ND. 

s 52 51.6 
E ... tcape ........................................................ t 52 50.6 

{5255.7 

I ::::t:::~n:r:::~::~:~l~~-~.-~:~:~~~~-~i~~·:::::::::::::::/d :·: 
{

52 58.0 
*Cape Wrangell, west point of the island .................................. : 

52 57
_ 
0 

11552 49.8 
Massacre Point, west side of :Massacre Bay-----· ......................... ! l !)

2 48
. 
8 

1 NORTH COAST OF ALASKA PENINSULA AND WEST I SHORES Ol' A.M:ER1CA 'l'O THE ARCTIC OCEAN. 

Point Krenit.zin, northC!'a.st pQint of the. entrance to I~anotslti Strait .. . 

South point of Amak ldand ........................................................... . 

Cl\pe Glazenap ........................................................ ~-·-····· 

Ea•t point Wolf !Klao<l, Moller Bay ••••.•••.••••••••••••••••••.•••• 

Cape Seniavin ..................................... ··-··-·· ............................ . 

Black Peak ..••..•••••••••••••••••••••••••••••••••.••••••••••••••• 

Cape StrogQ11o:ff ........................ --- ...... ·-···-· ............. ·····-····· 

BRISTOL BA.Y. 

Cape Menacbikoff. --· .................................................................... . 

Month of Sulima River ........................................................... .. Mouth ofUgatchak River ..•••••..••.•••.•••.••••.•••••••.••••••••• / 
Village Pongoik, month of Naknek River ......................... -[ 

~:;:hE::~~i~~-~ ~~~~~ ~:~: :::: :~:~ :: ~: :::: :~~ ~ ::~ ~~:: ~ ~::: ~ ~: ::~1 
Fort Alexander, on Nut.cbagak IUV"er ............................................... . 

~:~:::~~:.::~· ~~~!~· ::: : :~ ~ ::: ~ ~~:~ ~::: :: : ::: ~ ::: : : : ::::: ::::\ 
Calm Cape, aOntheast point cf Hagemeister bland ......................... . 

Cape Ne..-enbam ••••••••••••.•••••••••••••••••••••.••••••••••••••• \ 

CO.AST. 

55 04. 2 

55 25.0 

55 14. 8 

56 00. 7 

56 23. 7 

56 3.3. 2 

56 48 

57 30.4 

57 38 

58 12. 7 

58 42. 8 
59 00. 0 

58 38. 0 
58 57. 1 

58 24. 2 

58 37. 0 
58 35.0 

58 42. 0 

NorthweolJ>OlntofGo.odmmallay ................................. 59 03.9 

559 52 
i Village Chinyagmiont, left bank KW1kovlm River ••••••••••••••••••• l 

60 08 
Cape Rnmiult.&of ..•••••••••••••••••••••••• _. •• • • ••• • •• • • • • • • ••• •• • 61 52. O 

NORTON SOUND. 

Welt point Stnart Island . ••• • •• .. ••• •••••• •• •••• •• • ••• • •• • • •• • • ••• 63 35. 5 

Longitude. 

182 51 
182 24. 0 
184 11 

184 IO. 4 

186 09. 5 
185 37. 0 

186 24 
186 21 
186 54 

186 36. 7 
186 15. 0 

186 47. 3 

186 36. 5 
187 24. 0 
186 52. Q 

187 34. 0 
187 OS. 0 

186 55. 0 

186 25. 0 

163 15. 0 
163 01. 5 

162 50. 7 

160 41. 0 

160 02. 7 
158 46. 6 

158 46 

157 58. !> 
157 48 

157 3-0.0 

157 01. 4 

156 58. 0 
158 06. 0 

158 IB.-i 

158 44. 0 
159 44. 0 
160 48. 0 

162 05.0 

161 47.0 
161 43 

166 11 

162 32.6 
Sootb point Stuarllsland .•••.•••••••••••.••...•..•.•••...•••..•.•• 63 30.6 162 13.0 
lUgh .. t point of Stuart Island . • • • • • • • • • • • . • • • • . . •• • • • • • • • • • • • • • ••• 63 35. o 162 21. 5 
Fort St. Micha.el.................................................. 63 28. 0 161 51. 9 

Factory~ mouth or Unalaklil River............................... 63 :;2. 6 160 40.0 

Beiboron&"h IM!uul, middle.... • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • Gt 06. 6 161 01'. O 
Cap• Denbigh.................................................... 6t 22.0 161 24..0 

Cape Darby ...••..••..•...••..•...•..............•••........••.•• 164 17.6 162 38.0 
Rocky Cape, Golovuln Day ••••••••••.••• •......................... fU 21. 0 182 55. 0 
Cape Nome....................................................... 64 113. O 165 OS. O 

Thia I.I tile ..-....moat polnt of 1lle United s-.. 

.Authority. 

Gibson. 

Ingestriim and others• 

Gibson. 

lnge-stri!m and others. 

Gibson. 
Etolin. 

Benzeman and othere:. 

Benze~an nn<i others:. 

Benzeman and others. 

Gibson. 
Etolin. 

Gibson. 

Etolin. 

Gibson. 

Benzeman and othen. 
Gibson. 

Benzeman and others. 
Gibson. 

Benzeman and others. 

Staninkoviteh. 
Staoinkovitc.h. 

Staniokovitcb. 

Sta.niukovitch. Staninkovitch, llotscharotl 
Botscharo:ff. 

Khou do bin~. 

Staninkovite.h. 

Kboudobin•. 

Staninkoviteh. 

Stanlnkovltch, Khondooine. 
Wra.ngel, U stigoff, and othen. 

Wrangel, U•tigo!F, and other•. 
Wran~l, Uat.igotl, and otheu 

Wrangel1 UsUgotr, and others. 
Vasilletl' and others. 
Ve.to1iU.etf, Cook, and otherH 

Vasilieft', Cook, od <>there. 

Khramtchenko. 

RUJBian Admiralty ()hart No. 6. 
Russian HS. Chart. 
Etolln. 

Tebenkotf. 

Kellett. 
Tebenkotf. 
Kellett. 
Kaohev..,..,ft'. 
Klmlmtcbe11lr.o. 
Khruntcb.onko. 

Kbramtell&lilto. 

Tol>eakoft' and otben, 
'rol>eakoJr and otbeno. 
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Li~t of IJW[!rnpltical positio11s-Continnetl. 

Name of place. 

Azgiuk lH r;IPtlgt• hdand, mMrlle ---------·-··· 

Cape- Rodne-y •.••. _. _ .. 

Cnpe Spt~llf'j->r, K::tvi,vayak Bay, Pnrt Clnr1:onc~. 

*Cape Nitkbta., or Prince of \\7ale8. --- ..•.••.. 

ARCrIC OCE:A::>, 

:KOTZEBUE SOU.'IJD. 

Cape EspP.n berg 

Peak of Cbami1:1roo l8laod, 231 f~et high ..•. --- .•..............••.... 

Cape Blos~om ..........•... __ .............. . 

Cape Kruzt!n~tent. .•... __ ......•...•.......•.•.. 

COAST. 

Point IIope ....................•.................................. 

Latitude. 

I 5 64 ~~\• () 

I ..... 
(i4 ;39 

65 16. 7 

6.') 33. 5 

66 4Q 

66 1:3. 2 

66 4~) 

67 ()CJ 

GS 19.:; 

Cape Li1:1burne. 849 feet l1igh.... .. .•• . . .• . ... . . . . . .• . . . . . . . . . .. . . .. 6e 5G 

Capt~Heaufort. (vein of coal)---············---------------·--····· fl!l 1:l 
fry Cape 70 20 

J>oini Bl1leher. ---·. ------· .........•............................. i 70 43 

Point Darrow, highest latitude ofthel.;nited States ....•...•........ 71 27 

Tttngt>utl'oiat, ea~t capeofD-ense Inh~t ......•••..••......•...•.... 7110 

Cape Halket............................ ......................... 70 4q 

Manning Point ............................ -·---· ..•...•..•.. ------ "JO 07. 5 

Dcmnrcntion Point, ea.stnn point of t]ie Cnitc<l Stnt.ei:l on the Arctic i 

Coast ......................................................... ., 69 40 

ISLANDS OF THE BEHRING SEA. 

ST. GEORGE ISLANJ). 

Waterfall Cape, or 8outhea:;t p-0int of the island .......••...•.•••.•• · I 56 34. 3 

East Cape ··-··-··------·-·-···-·-·--·················-···-········i :l-6 37.1 
West Cape................................................... 56 38.3 

s·r. PAUL A~""D AUJACEN r lSLANUS. 

Fur Seal Isle ......................................... -- -- .... - - . 

\\,.. alrus Isle ............... _ .... _ 

r~-~~:o _____ _ 
: 5 57 11. 5 
l !l7 OP. 9 

·~57080 
Anchor Cape, south point of St. Paul .... -- - - -·· - . -· --- . - ~- · - • ..... ! l · 

_ I 57 o~. 2 
North cape of St. Paul .•...•.••.....•••.••. _ .•..••.•••.••••..•• --· [ 57 16. 4 

: 157 11. 2 
'\Vest cape of St. PHuL ....•...•...•. -------··----- ---···--------·;( 

57 10
.

2 

i55~ 11.4 
Highest peak of St. Paul .......................................... ;) 

37 09
_

6 

51'. MATTHE\.Y AND ADJACENT ISLANDS. ! 

Piuuacle Isle, 930 foet high .••.••.. --- .... ---· ................... • ) 60 l:l. 0 

Cape Upright, southeast point of St. Mutthew .•.•...•••.•....•.•••• ! 60 18.0 

Sugnrloaf Pea.k, 1,350 feet high .. --- . _______ ..•.. ---·. -- ........... i 60 19. 2 

i Cape Glory ofRm~sia, north point of St. Matthew·-······-·········! 60 :18. 0 

North Cape ofW&lru~ Island.--··--····· ............... _. .......... t 60 H. O 

.N.ANITOK JSLAN D-. 

Capelgnatieff, southpointofistand .......................... _ ............. ! 59 48.0 

Cape Ytl.!11ilieif, routbee.ist point ufisland .•.••.. --·. -- .•• - .............. 1 59 57. 7 

Cap., Boyle, west point of island .............................. -----1 60 ll. 5 
Cape Etolin, north pointofhlla.nd ___ ......••. .":. .•••. --- . ••• . . ....... 60 31 

t>eakofUkivoklsland, 586,756feethigh .......................... 64 58.5 

ST. LA.WRENCE ISLAND. I 
',!011th1>Ut Cape-·---· .•.. --··--··-·- .............................. i 62 57. 0 

; '?&J>e And&raon, east point of ieland .••••..••. -- •• - ................. : 63 17. 0 

l\forthw.,.Hlape ................................................... , G3 51.2 

Lonµ-itnde. 

0 

lf)fi 01. j 

]f)(; OR 

Hi6 ],< 

lGtl 47·_ e 
167 5f.l. Q 

16:! 34 

16i 1G. U 

1G2 24 

164 37 

lfi6 4G 

;m:; cs 
rn.1 34 

JG: 41) 

159 afi 
1."">6 ]j 

J.i4 50 

13-:! Hi 

14~ 1~ 

141 07. 5 

169 31.5 

16~1 Q7 

1G9 H 

170 19 

170 OIJ 

169 4~l. 5 

]fo) 3·1. 6 

170 12 

16::1 54. 6 

170 00. 2 

170 rn. 3 

li(l 01. 1 

170 06. 4 

16~ 49. () 

172 3.J. 5 

17~ U4. 0 

17-2 29. 0 

17~ 41. 0 

17:2 52. 0 

166 13. 0 

165 24 

167 07. 6 

165 50 

167 58. 0 

169 24. 

lil8 35.0 

171 29. 0 

Antboritr. 

T~·hf'111->:nff Hllfl <Jtht:r~. 

lSf·~·c•lJpy-:-: Chart. 

Bf•t>{'lll'y·;- Chart. 

Bt•.f"clw;.··~ Chart. 

Beed.wy 'i- ('hart. 

Bef'l'he-y and other!\. 

Ikechr-.v and other~. 

Bt>(•chey n.nd others. 

Beechey and otheri:;. 

Be<'C'llPy and otherl(. 

BPeciH·,r and o1 ht-ri<. 

Bet-dw·y ancl otb~ri<. 

Bl'-t:>Ch..,y anrl other... 

BP+'che y and ot lwrl". 

BPPl'lw y and orl11..•r11. 

B£"l'Chey aud others. 

Admiralty ChRrt No. 2435. 

Adniiralty Chnrt No. 2-l:-J.). 

Admiralty Chart ~o. 243J. 

Arcbiman<!Tifoff'i'i :'ifS. Chart. 

Arebimandritoff. 

Tt,lwnk•iff. 

A.1·('hi1ni:tndritoff. 

Tt•l)c'nkoff. 

Arcliimanrlrit(~ff'. 

TebE'nkoff. 

A rcliimandritoff. 

.A rchimandritoff. 

Tehcr.koff. 

Archimand.-itotT. 

Tebtnkotf. 

Lutke. 

Lutke. 

LulkP. 

L11tkf'. 

Pa,·loff . 

Va::,ilidf, 

Tl"'be11koff'ti A tla~. 

Va.silietf. 

! Tt>bE•nkofl's Atlas. 

r Khramt.ch~nko and otherH. 
I 

Pavloff. 

Pavlolf. 

Beecbey. 

"'This ls the westernmost point of the Continent of AmeriCll .. 
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Li•t of geograpliimi poaitions-Continue<l. 

Nanrn nf pla.cl:-'. 

.Sonthwei'lt Capt> .. ___ .... --- . --- •.•..•• 

Andioragt> oft"Kiallagak. ·villitg't'. 11ear 8ontlw·a:-;t CitpA .......•• 

: North. potnt of Punuk J,..Jes •............ --- ------ -------. 

lllO~IRDR ISLA.NJlS, DEHHTSfi- STH.AIT. 

~ Ul!,'iyak or Fnirwuy hlt', micl1Ue •• -------- --------··· ••••••.•••..•.. 

~ South point of lnµ-aliouk bland .......... ---- ..................... . 

i Middle of rlmnnt•l bt<twe1·n the Diomede hlant:J!!, bt-ing the boundary 

h~1wpen R11-.1o;in an<l the l!nittd States ..••...•.••....•...••. 

RUSRfA. 

DIO)U'.DE ISLANDS i\SJ) ADJACENT COAST. 

Nnrthwei'lt point. of Jmnl;Jit I~lfl.nd ..•••...•... _. __ ... - - .. 

L:=ditnde. 

fi3 2J. 4 

6.1 OU. 4 

63 05. 0 

65 :18. 7 

6.) 46. 3 

56;)4~.6 

I 6:i 47. R 

6.3 31. 2 

66 03. l 

Longitnrif• . 

171 :i:i. 0 

16!l \~)_ 5 

IfJ8 4~. S 

11;~ ~:l. 7 

ltitl 55. ~ 

lfiA 56 . .=-1 

168 ;i~. () 

169 03. 7 

!ti~ 43. 8 

'--·----------------~-------------------

APPENDIX B. 

T(' 11f'nko:IT. 

Pavlo ff. 

Pavlo ff. 

Beel"lw:y. 

Bt•c>et11·y. 

Authority. 

Adini!'a\ty Chart ~o. 2~35. 

1'1 bf:'nkr,ff'H Atlas. 

BP('C'bP.y. 

Beechf"J'. 

UNITED STATES COAST SFRVEY STATION, 

Sitlw, A/al{ka, Ai1g1rnt 21, 1867. 

DEAR SIR: In atocordancc with your instructions, I make the following report HllOn the aids 
necessary to navigation in Sitka Sound, and the approaches to tlle ha1·bor of New Archangel or 
Sitka: 

The heads forming the entrance to 8itka Sound are soutll pohit of' Kruzov Island, called Cape 
Edgecnmbe, and tlie northwest point of lliorka (Birch) Island; the latter bearing east by south one
q tiarter Routh (compass) eleYen and a half miles from the former, which is the rocky, lJlufl'8lwre of the 
wooded vlateau making out from the base of the extinct Yolcano, Monnt Edgecum be, situated a bont 
four and a half miles north-uortheast from tl1e cape, and having a YfWy extender1 horizontal summit, the 
rim of the crater, and 2,855 feet above the ocean, with regularly sloping side8. Thus far I have 
seen it in thick weather only, arnl consider it a remarkable and characteristic land-fall for this port. 
It has been esteeme1l 1mch by navigators of all countries, there being nothing similar to it in this 
region. The navigators of' the Russian-American Company inform me they consider it the 
most recognizable hc;~dlaml along this coast, being readily known fifty miles at sea. The immedi
ate shores of Cape Edgecumbe are formed of high, bold, and rocky bluffs, mostly of lava, and 
guarded by many rocks. 

The southern end ofKruZO\' Island, forming the north side of Sitka Sound, i·uns from Cape Edge
cumbe a general conrse of northeast three-quarters east for seven miles, to Otmoloi Point, or Point of 
Shoals. Nearly midway between these points and one and a half mile off the shore lies the wooded 
islet of St. Lazara, or Cape Island, with from twenty to five fathoms between it and tbe shore. From 
Otmoloi Point, on a line directly across the sound, to Bouronov Point, on the island of Bai·anoff, the 
bearing is east by north three-quarters north, and distance sPveu and a half miles, being tbe narrowest 
part of the sound, which is further contracted on this line by dangerous reefa and rocks, leaving, how
ever, between them three passages, with deep water, and each nearly one and a half mile wide. Among 
these clangers lies Vitskari Rock, or rocks, with adjacent sunken reefs. The principal rock, I judged 
in passing it, to have an extent of over one hundred foct, and about ten feet above high water, 
with an irregular an<l broken surface. Upon the English chart No. 2337 a reef is laid dowu..as 
stretching out one mile to the northeastward; but Captain Lemaschaffski, of the Russian-Ameri
can Compau~-, informs me that ou a north-northeast course he llas passed, in very deep water, one
quarter of a mile from Vitskari. As I saw it, the breakers do not extend far from the rock. Frqro 
Otmoloi Point it _bears ea~t by north three-quarters north about three and a quaxter miles, an~ ~IO 
the northwest pomt of Bwrka northwest by west three-quarters west, seven and a quarter miles;. 
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Riorka Islaml is about two miles long, in a northwest and southeast line; eomparatiw•ly low, 
with rocky, bluff shore>1, ei::;pecially marked on the north Ride, aml a couple of islets off tl1e north
west point. lt is coYercd with low trees. The ua,-igators of the Hussian-American C'ompauy 
inform me that there is a narrow, contracted harbor, about oue mile and a half east of the north
west point of Biorka, with ten, seren, a1ul fiye fathoms of watPr, nffordiug protection from the 
southeast swell. Tb is wou11l duu btless affmd a capital anchorage for pilot-lioats. 

Ou the English map !!:~:n, there is laid down, two miles northe~u;t h~· east mte-half east from 
the north t•nd of Biorka Island, a rocky patch, of half rt mile in extent, having ten feet of water upon 
it at low water. Captain Iiemaschafiski informs me that he has watche(l this roek when a ver,Y 
he[wy but smooth swell waR ro1ling in, and that it breaks only in 01ie single 8]1ot, arn1 tlwn onlr 
every few mi1111tt>s, (sa,\- fi ,.e or six.) He expresses his con,·ictiou tlmt them is uo more than one 
rock in this situation, with deep water around it. 

For four wiles inside the Vitskari aud Kulichoff HockR the sonnd is free from dangers up to the 
range of numerous islet?. aml rocks lying for two mile:-; outside tl1e anchorage of :New Arclrnngel. 
Through this mass of islets them are three channels leading to the anchorage, known as the eastern, 
middle, and western channels, the former being the lougest. In approaehi11g these islands in thick 
weather, tlJP miYigators of the Russiau-AnwrieaD Compau~- endeaYor to maklc' tlw islaml of I\Ioch
nati, which is from tw-ent;y to thirt.y foet high, rocky, a111l 1~0Yere1l with a thick grow-th of spruce, 
whose dark foliage, with tlie hlaek rocks heneath, brought out in greater i·elief hy the surf ureakiug 
around its base, and on tho outlying A1mke11 rock, makes it discernihk through the fog when other 
islands are uurecognizable. Tliis islet lies between the entrancC's of tlw westeru and middle c!tan
nel, and a vt's>ml making it can take either, and safely rnu through for an anehon1ge. \Ylw11 the 
fog· is lifting from tl1e coming in of a westerl;v wind, or otlwrwise .. this islaud applc'ars to sta1111 out 
clearly before the others do. 'YLen a.breast of J\Ioclmati, the westem chmmel is about thmc-qnar. 
tcrs of a mile in width, with a large reef, bare at low tide, and tvrn or three rocks, visible at big-h 
water, forming the we::;teru 8ide of the channel. 'l'he middle channel is contracted hy sunken and 
exposed rocks to a much more limited entrance. From VitRkari Rock to J\1ochuati, tlw lwaring i8 
northeast by noi·th, and the distauce fhre miles. The best auclwr:1ge is in the eastern harbor where 
deeper w;1ter, greater extent, an (1 good bottom are found. 

I woulu therefore reconuuencl that two lights he establishetl iu Sitl>:<t Sound; one on the Vitskari 
Rock and the other on Mochuati; that the building on the former be -painted black, as beiug much 
more rea(lily made out iu thick weather, eRpeciall,,- with breaking water a1·ouutl it. The bnildiugs 
on Moclrnati should be white, if the mass of trees is retained, as sl10uhl be tlte ca.se. lf these trt>es 
are cut down, it will be a serious mistake. If the tower is built. liigl1er than the tops or t!JP trlc'es, 
(which I judge to rise seYenty.five foet abow the island,) t.he upper part shonhl be paiuted black. 

The light on l\Ioclrnati should he of about the same order as that on Fort Point, irt the Golden 
Gat,e, and, I tbink, need not rise more than eighty foet above the water. 

The light on Vitskari should be about one hnudrPd feet above the sea, aud thus be Yisible from 
a ship's deck about six:teen miles in clear weather. lt would command au arc of the horizon of sev
enty degrees from suuthwest by west, round the south to south-soothe.a.st, a fow degrees of this arc 
being inten~epte<l by tl1e islaml of St. Lazara. A Yessel from the southwanl wonlrl thus opPn it by 
Biorka l81and, when well in with the coast. I think the ligl1t should be about tlw same order as 
that of Poiut Boneta, at the entrance to the Goltlen Gate. The present arrangement of an approach
ing vesisel's gun in thick weather, or at nig·ht, being answered by a gun and li~ht from the govern
or's house, might well be retained in part, by answering a yessel's gnn fron1 Vitskari, ifpr:wticable. 

It was impossible t-0 land upon Vitskari dnriug our Rta,v at N<>w Archm1gl'l, on aecount of con
turued lmd weather, either to nwasure its extent or to ascertain the nature of the rock!'\, and t11e 
difficulties of working tlie.re; but from onr examination of the rocks on the adjacent islands, tliere 
is no doubt of its affording secure and ample foundation. 

Of building material there fa quite n Yaricty iu the vicinity of Sitka; the best we haY<' dis
covered.is a marble formation of great extent and fine texture onl;r fifteen miles from New Arch
angel, outcropping to the water's edge, with a hold, high hill behind it, and a rnurow channel with 
six fathoms water in front of it, and thtee fathoms directly at tbe shore at 1Jigl1 water. 011 the 
other side of this narrow channel is a broad flat., bare at low watt>r, making out from ;<;}rn opJlOsite 
shore. 
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I luwe not refl•rred t.o the Knlichoft' Hock (twenty :feet out of water, with adjacent reefs) as 
requiring· arg·nment against its claims for a light.hom;p Ritt~ in prPfPreuce to Vit.skari, hecause I 
consider the Vitskari the more dangerous locality, and on that side of the sound which vessels 
would prefer to work in, as the southern and eastern shores of tht' sound are broken up by inrm
meralJle islets and rockR. 

Ju addition to lights it may be necessar;.· to add lmo;vs upon the edges of the Vitskari and 
Knlidwff rePfS, but this will requhe a detailed examination to dcterminf' the necessity, and wbetlter 
lmuys cau he rmcl1ored here. On Ua• e1lge of tlu1 reef fnrmi11g the we11t sirle of tl1e entrance to the 
we;;;tern chanuel .l recommend a lmo;\-, or the building of a beacon (stone) on the onfor extremity of 
the pitrt uncovering at low water. The whole extent of this ledge is about one-quarter of a mile 
northwPst and southeast, and one-eighth of a mile wide. 

Upon the rock iu mid-channel north-northwest of the west ernl of .Ja1lonski Island, and north
east one-half east from the west end of Batter';)~ Island, uncovering at half tides, I would propm;e 
tl1at a heacon of dark stone be built. This would save the expernse of replacing aml repairing 
buoys, and be a much better and mort> readily recognized mark in thick weather. 1 think it should 
have a base of about twent:> foet diameter, and rise in the form of a frustum of a cone to twenty 
feet ele,·ation. 

Upon the rock in the channel abreast the western part of the Indian Yillage, I recommend that 
a mooring buoy be affixed. The rock is marked as out of water 011 the British Admiralty chart 
2348, but it is cornred at high and ordinary low waters. 

At the entrance to the middle channel lies the Polivnoi Rock, about four feet above high water, 
with a passage of deep water on either side. 

Tu the east-Orn channel are several sunken rocks. Simpson Rock, with two and three-quarter 
fathoms, one quarter of a mile south by -west from the e111l of (~uitoway Island1 and over half a 
mile from Pig Rock, with the main channel between them, and ten fathoms close to it. 

About five-eighths of a mile northwest hy west from Simpson Rock lies the Tzaritza Rock, 
with one fathom of water, and upon which the sea sometimes breaks; it 11as ten fathoms c1otie to it. 
This rock hears nortlnve::<t tl1rec-quarters, distant one-half mile from the northwest poiut of Oshipki 
Island, with a deep chanud between them. 

The Zenohia Rock, reported to have from Pight to fifteen feet water upon it at low water, is 
laid down b;y one of the captains of the Hussian-American Compau;r to the eastwanl of tbe line 
joining l,ig Hock and Kulichoff Rock, and reports it as a bayonet rock. On the English chart 
23;)7, it is placed half a mile west of the above JlOflition. Another navigator of the Russian-Amer
ican Compauy could 11ot find this sharp rock, but fi:mnd one having a flat top in a slightly different 
localit;y. The position of tliis rock can only be found and deterrninPd in good smooth weathPr, 
either b~· sweeping or watching for eddies around it. There is a depth of ten to seventeen fathoms 
c1011e alongside. From the south side of Dolgoi Tslanrl it bearfl 011e-11uarter south (compass) and 
distant nearly a mile from the west end of the island. It wi1l he nt>eessary to make a detailed 
examination of this locality for the poi:;ition of a buoy. 

If a complete system of lights was warranted hy the commercial importa11ce of this sound, it 
would be necessary to locate a light npon Cape Edgecumbe, and another on Biorka Island in addi
tion to the fonigoing; but nuder present circumstances I think the inner lights and aids to naviga
tion are sufficient and first needed. If only one were to be locat~d I would recommend the Vits
kari rock as the best position. 

ThP geograpliical 11ositio11 of the Coast Survey station at Sitka is latitude 570 02' 52", longitude 
135° l71 0il", and the obserred magnetic variatiou, August 71 1867, was 280 50'.8 east. 

Very respectfully and truly yours, 

Professor BBNJAC\UN PEIRCE, 

GEORGE DAVIDSON, 
A81?istant U1iited 8t,ate11 Coast SurveJJ. 

.Superintendent United States Coast Sun~ey, Wasliington, D. C. 
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APPENDIX C. 

t:"NITED STATES COAST ST.aTro::s- AT ST. PArL IlAnuoR, 

Eadiak bland, Ala8ka, Augu.yt :n, 18G7. 
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DRA R SIR: In accordance with ;vonr instructions 1 make t11e following· rf'port upon tl1e aidR to 
navigation necessary for the approaches to the harbor of St. Paul, Ka<liak Island. 

This station of the Russian-American Company wa8 formerl,v their dticf (kpot. but now ranks 
next in importance to that of New Ard1angel or Sitka. It is sit11au~1l 11ear tl1e north('r11 f'Xtremit~
ofthe islan1l of Kadiak and thP flag-staff of St. Paul is i11 latitnclt' ri;o 4i' 4ti" a11d lo11gitm1P 1 ;')~o '.!O' 
57" from our observations, and the ohse1Ted magnetic declination on August :!S, hHii, was '.!li0 041.l 
eaBt. 

The island of Kadiak, onA of the most important in the 1wwly acquired T<>rritory, li('S hroa1l 
off the southeast sidt• of the peniHsnht of Alai-ika, Reparated tlwrefrom by the !'(•tries or Chddrnff 
Strait, twenty-five milcR wide. It lie8 in a, north-northeast aml soath-soutlt\H'St direetiou, lun-iug 
a length ofahont eighty-five miles and an averagP width offorty-11Yemil(•s. At eith('r e11d an• groups 
of islauds wl!ich give an aggregate length to the Kacliak g-rouJl of l;i,'i 1t1iles. 

The harhor of St. Paul is formed by a group of islamls lying in the north west part of the exten
sive bay of Chinyak. To the northwestw:tnl of it lie cxtensiYe bays and straits formed hy the 
islands of Afognak, Evra:;heclwy, \Vhite Spruel', &c. 

At the town o f~t. P,1111 ther<1 are atmnt one hmHlrp,1l well hnilt log-lHmsPs a ml stores llelouging to 
the Russian-American Company, with one Greek elmreh. One of tl1e i;,;lamls forr11i11g tlie harhor 
is the location of the impro\'ements of the Hnssia11 lee Company. Au extPnsiY<> ]lOJld has been 
damme1l up lwyon1l tht' reach of salt Rpra,\·. aml tlw RllppliPs of ice to the San Francii'ico markPt 
require the services of fi,e or six vessels for the transpOl'tation of allOut thirty-tive lrnudrrll tons 
of ice annually. 

The immecliate Rhore of Kadiak, forming the WC'Rt Rid<• of tlw harbor, if: broken by roC'k.'- J,Jntfs, 
aml Btretehes from \Vhite Spruce Cape to the head of \Y om1~n 'R Bay, 11Parl.'· sou t11 for hH~I n· miles; 
hut, from White Spruce Cape to the town the dista11ce ii'i n11ly thn~t~ aiul-a half miles, the shore 
being hold and rocky, exeept one small ('.oYe (Chaga.-ka) with low pehhl;1- beach, two miles within 
the point. The channel abreaRt the town il'I very contracted, being not oYer two hmulred and fift.~· 
yardf! wide, with mooring bno.vs pnt down for the comprmy'R V<'Rsels. of wlric:h 01w oul.'- ca11 lie at 
the storehouse landing, whileo one or two others are in the stream. :For large Yesio;ds tltpre is room 
for one only. 

The length of' this narrow part of the channel is nearly one mile and is fornH'd hy ~c·ar Island 
Oil tlie southeast, ahont cme and a half' mile long, lying almost parallel with the sl1ort' of Kadiak, 
aud attaining an elevation of 01w hundred and fifteen feet, whencp a quite cxt(•nsin• Yiew is had of 
the surrounding ba,y and islands; but the horizon cannot he seen over the lar(!;er and ontPr 
islands, called the \Vooded and Bare or Long Island. The Wt'steru shore of \\'omled Islaud is 
nearly straight, and alteruatel.r rock;\' blnff and pPbbly heach for onf' aml a half milt• north>\ ard, 
nearly parallel to tlie shore of Ka1liak, and five-Pighths of a mil<> cliRtant therefrom, forming· an 
outer anchorage of a krge extent, with plenty of water, but irregular bottom. Ves1<el;,; a1H'ltor off 
the small cove Chagavka in fiftPen fathomio; Ronthwest by sonU1 from tlw north eml of \Vooded 
Island; but in this position they are exposed to the winds drawing directl,\' in tl1e 11ortl1 channel 
from the north and northeast. 

The point of 'Voodecl faland, where the ice company havP their im1iroy(•m(•nts and wharf, is a 
low pebbly bead1 one mile east of the north entrance to the narrowest clmnnel of St. Paul. Abreast 
of this point the counter currents are very strong, and are said to run six milPs 1wr bom·, making 
a short, disagreeable sea, with the wind from sontlwast. Two of the tllre(• hno,\·s :threast the 
wharf haNe been torn away by \·esselio; IllOOI'Nl to them in SOUtlH'aSt weat.lJN. 

To the !>lonth of St. Paul an anchorag{l is formed by ~ear Islarnl aml two others g-id111.?.· a RpacP 
within the three-fathom curve of one mile and three-eighths of a milc wide, with wate1· from four 
to ten fathoms. This is not geuerall~- usPd, becarn>1e Yessel11 do not enter or lean' hy that clianuel 
int-O Chinyak Bay-the eastem av1woach(»S to it, one mile and a half (lil'ltant, being contracted hy 
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rocks. The officer,3 of the H.trnsian-American C1)mpany inform me that a very heavy disagreeable 
swell roU;,; into this auchorage from the open bay of Chinyak. The two entrances to St. Paul Harbor 
generally adopted are designated the northern, round the north end of Wooded Island, and tlm 
soutllern, round the south end of the same island. Both ends of this island have extensive reefs 
oil" them. 

"\Vooded Island is somewl1at the form of a lozenge, being two and a half miles long, north
nortllwest and south-soutl1east, and one aud a half mile across. Its surface is undulating,, and 
diversified by open spaces covered with herbage and mas8PS of timber aml shrubbery, giving it a 
pleasant appearance from sea. The shore8 are generally bold, rocky bluffs, that attain on the outer 
face an elevation of about one lrnndrcd feet. The island in the highest part may be about two 
hundred and fifty feet alJOYP the sea. To the eastward and seaward of it, and separated b;r a chan
nel one mile wide, lies Long or Bare Island, which is nearly four milf's loug, north-northeast and 
south-southwest, ayeragfog a mile iu width, with alternate ]ow aud bold shorel' that rise to two 
hundred foet, the surface rolling, aud varied hy herbage and a few scattt>riug patche8 of trees. It 
has extensive recfa off it8 north aud south points, and the channel het,veen it and \V ooded lsland 
has not l.Jeen sonlJ(lecl out, but is said to afford deep water. Its Horthern extremity lie8 four and a 
half miles east of "\Vhite Spruce Cape, and has a trident shape. On the west 8ide, and one mile within 
the northwest point, is the opeuiug to an extensive laud-locked liarbor with from three to ten fath
oms water. It iR about three-quarters of a mile long and one-quarter of a mile broad. Here tlie 
Iiu,,sian-American Company at one time had a small settlement, and a place for making bricks, 
abandoned on account of the inferior character of the bricks. The north point of the islaud is 
about two b uudred or two hundred and fifty feet high, with bold, roek;r shores; the smf'ace rolling 
aud coYered with herbage. We pas:,;ed' close to it when entering St. Paul by the sout11 channel, 
and I hall a fair chance to judge of its aYailability and importarwe as a position for a light-house. 
"\Ve left by the north channel, close around "\Vhite Spruce Cape, aml con firmed our first impressions. 
It would be seen hy veRsels coming out of Narrow Strait to the -..rest-northwest, aml from Marmot 
Bay, when clear of 8pru ce Island. A reef with a small i8let makPs off three-quarters of a mile 
from tlie J>Oint, wl1ile a reef and islet lie half a mile southeast from the south end. 

Both channels have dangers in their approaches; tlie northern channel lias a sunken ledge 
called " Williams Hauk," lying three miles north of the north end of Long Island. It has deep 
water arouud it. U p011 it were formerly two lmo;ys, Tell am] hhrn. Tlie llearings I obtained upon 
the breaker on this bank, from my station on Near Island, place it half a mile nem·er tut~ northwest 
point of Long· Island than it is laid down on tlie charts; and from tliat station, recommended as a 
second ligbt-l10use 1o1ite, it hears north 44° 12' east (<'om pass.) Between it and the reef off the north west 
poiut lies a sunken, sharp, isolated rock, not 011 an.r map, and 11aving hut ten feet of water upon it 
at low water, with veQ- deep wateT around it, and no breaker seen upon it. 01rn of the 1::-ussiau. 
American Compau:r's yessels, the Kadiak, struck upon it iu April, l~fj(); her bottom pierced, when 
she filled and was lost. Its position was afterward8 determined, the locality having lJeen found by 
watchiugtbe swirling of the cunents. lt is two miles nortb-northwest from the nortlnnst pofot 
of Long lsland, and with 'Yilliams and the reef off the point, lies on the prolongation of the shore 
of' the west side of tJ1e island. One mile north-northeast from White Spruce Cape is a rook and reef. 

In the southern approaches lie8 a single rnck, called the Humpback, eight(•e.n feet above water, 
having bold water arouutl it, and bearing south 63° east, three miles from the south point of" Long 
Island. Ot.l1er dangers near the entrances of the harbor are exhibited in tl1e al·t:ompau;ring 
sketch. To aYoid these innel' dangers, and also to give a ves8el's position by cross-lwarings upon 
two ol~jt•cts to avoid 'Villiams Bauk and the llumplJack, I would recommend a harbor light to be 
located upon the high ridge at tlrn northern end of Rocky Island, abreast of the town. .From my 
station, about one LurulrNl and fifteen feet ahove the sea, I saw the 1lat-topped islets off Chiu,vak 
Point, about one lmudred and twenty feet high, over 1,he south eud of Wooded Island; um not cer
tain that I sitw the Humpback, but foel sure that a slight elevation of the light would be seen from 
a vessel's deck nea.r the rock, o\·er the bluff, south point of Wooded Island. The light would be 
seen up to the anchorage off tlie ie.e company's wharf by hoth channels, and also for the whole bay 
of" Chinyak and the channel to the south and east. 

The reefs in the entrance tu the channels to the southeastwa,rd of Near Island have gene1-ally 
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some large rock showing aboYe water; but a buoy would be needed on the north end of the reef, 
making near]~· half a mile northward from the extremity of Toposkoff lslE't, with 8e\Teu fathoms 
water close to its extremity. A buoy should also mark the extremit,Y of the reef making north 
from the nurt11 point of Xear J,.;land, and l'orming one Ride of thl' entnmce to the narrow harbor of 
St. Paul. A shoal spot of Tock, coYered with haruacle,.;, and showing· whit£', (locally attrilmkd to 
chalk,) with nine feet of water on it at low water, is laid down h~- the rnn-ig-atorR of the Bnsi'lia11-
America11 Company one-half a mile south by eaBt from the sonth pllint of \\.oode<l IRlarnl, and one
half of a mile soutlrnTest three-quarterB west from the inner Hnmpliac·k rocl.:, I~·ing· off the n•ef :lt 
the south end of \YoodPd Island. About halfway betwel'JJ thiH im1er Humpback aucl t11e sontl1 
eud of Long Island, on a line of deep souudings, lies a rock with four feet, but it will alwa:rn be 
avoided by kee}Jing outside that liue. 

There is no doubt but that the a1lproaches and entrances to this harbor need extensive aml 1lP
tailed examination. 

The two lights recornmencled arc amply sufficient to mark the ap11roaclws antl entrauce to tht• 
harbor, howf'\·er important it might become. Should only one be lmilt, I recornmeud that upon 
Bare or Long lslan<l. 

The materials for the light 011 l~ong Island could llC Yery safely landed in the land-locked bay 
on the west side of the island, aml thence transported to the Bite, about one mile distant. Upon 
Near Island a roadwa~- would lun-e to be made along the steep sides of the island for carrying up 
stone and materials; probahl:-- the stone composing the islanll might be mlaptetl fur lmillling pur
poses; it crops out at the summit of the island. 

Stone for buildings is found in the harbor of St. Paul; it consists of a hig·lily metamorphic 
sandston(>o; in some places very much shattered into fragments too small for U8C; in other plae.es 
it can be found iu an1ilable quantity. The gp.ncral character of tile stone in this ,·icinity is slate. 
I know of no limestone here for the makinµ: of lime. 

Ver;y respectfully and truly yours, 

Professor BEN.JAJ'IHN PEIIl.CE, 

GEOHGE DAYIDSO~, 
Assistant United States Coast Sun,ey. 

Superintendent UnUed States Coast Burney, Washington, D. C. 

APPENDIX D. 

UNITED STATES COAST SPRVEY STATION, 

Ulakltt<i- Harbor, U1wln.ska Bay, Sc11te111ber 12, 1867. 
DEAR SIR: In acconlauce with your instruct.ions T make the following report upon the aids to 

navigation necessary to Unalaska Bay in Unalaska Island, one of the g1·oup of .Fox Islands of the 
Aleutian chain. 

Unalaska Bay lies on the north side of Unalaska Island, which has a length of nearly sixty
five miles southwest by west and northeast h~' e::ist, (compass,) and an ayerage width of fift-een 
miles. Cape Kalekhta, the eastern point of the entrance to the ba,y, Jilis about ten miles ''rnst
southwp,st from the middle of Akutan Strait, lying hflt,weeu the Ishmd of Akutan on the northeast 
and Unalga Island on the southwest, and connecting the Pacific ocean with the Behring Sea. The 
middle of the passage, which is three miles wide, lies in latitude 5-10 and longitude 16fP, both ap
proximate. Cape Kalekhta is a rocky precipitous headland, rising to an eleYation of about fifteen 
hundred foet, and well marked when seen from the strait b;\' a high pinnacle rock close to its base, 
while about half a mile outside of it lies a rocky ledge not laid llown on the charts. The we.stern 
head is high, bold, and forms a long, curving shore line for two or three miles. It is called Cape 
Cheerful, and, upon approa~hing it from the northward and eastm1nl, is readily recognized by a 
large cascade of one hundred and fifty feet high plunging directly into the sea from the base of an 
extinct volcano about twenty-five hundred foet high; from Cape Kalekhta it bears west.southwest 
about eight and a half miles. 
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Tlw gPIIPl'al tlin'<·tinu nf' the hay is about south-snuUiwest for eleven miles, contracting to a 
small harbor called Captain's Harbor. The bay, about half way inside the entrance, is divided by a 
bold, high islarnl callNl Amokuak, rising precipitous!;\- tc1 au devation of eighteen huudred feet, 
and stretching sonthwaTd with decreasiug elenition to Captain's Harl.or, so m:; to form Illoolook 
Harbor ou its pastl'rn l'ide, eight miles inside Kalekhta Cape. From the northeast point of this 
ii;laud a loug, 1iarrO\Y, low howlder tm1g11c, covered with coarse herbage, makes out awl stretches 
son th wanl for one and a half milt", am1 ahont one-half mile from the island, forming anothei'• fine 
}and-locked harbor, called lllakhta Bay, ha Ying from fifteen to twenty fathoms of water through
out. :N"Par the t•xtremit.r of thi8 tongne is a half-finished house. On the extremity was establislled 
the secmHLtry mltronomical station of the Coast Survey, where Sub-Assistant ~Iosman obtained 
g;oo<l obserY:ttions f(ir latitmli>, 1011git mfo, aml magnetic declination. Between this to11gue am1 the 
easter11 shore, wliiel1 i:s twenty-one hundred foet hig·h and precipitous, lies the entrance to llloolook 
Harl.Jor, 01w mile wide, with a depth of water from twents· to se>en fathoms, over irregular bottom. 
The rock laid down on some maps near!:-.- in mid-channel is really quite close to the eastern shore. 
'J'he Yillage of Illoolook lil'S at the head of the harbor, about eight miles from Kalekhta Cape, and 
two awl a half mile;.; from Atrwknak HPatl, arnl faces the Behring Sea. At, this village I estab
lished a tidal station, at which .l\Ir. S. Forney, aid, erected a box-gauge, as will be detailed in my 
1'4'port. 

Tho location for a lig'l1t-ltouse for llloolook Harbor proper would be on the bluff, about one mile 
north of tlie dllage, and three-<1nart(,rs of a mile south of our observatory, on a prolongation of 
rlakhta T1111g·1ie; but it affords a n'ry limited are of visibility, am1, on account of the extent of 
thP harbor and bay, and their fn~edom from hidden dang;ers, I uo not deem it advisable to locate a 
light so far inside, bnt would recommend the adoption of a. point on the outer face of the precipi
tous bead of Arnoknak, as marked iu the accompanying sketch. 

AtlPr pnttiug up the signah; for the local survey of Illoolook, and examining around the base 
of this cliff for 1ight.]wust' purposes, I was taken ill and confined to my berth so that I coulcl not 
exteml the ex:ftrniuatiou, hut eon firmed my judgment when leaving the bay on the steamer. 

On the outer face of this head the light would lrn,ve au <trc ofdsibility extending from north 70° 
west (compass,) tangent to Cape Cheerful, round by the north to north 24° east, tangent to Cape Kal
ekhta. ln this situation it would possess the advantage of guiding a vessel into Capt.ain's Harbor, 
on the west si<le of Amoknak ll'lland, and would be seen after pa8sing seYen or eight miles west
ward through Akutan Strait. 

A position would have to be selected about one hundred or one hundred and fifty feet above 
the w11t.er, where t,he wall-like diff begins to slope inward, and possibly a cutting made to give 
Rpace for the base of tbe tower, wbich should be painted white, as it would he 1m·~jectcd against 
the dark, rocky mass behind it. To reach the position that would open Cape Cheerful, a road way 
wonld have to be made for about hi11f a mile from the lowland at the head of Ulakhta Bay, where a 
Y("Ssel can anchor in ten fathoms, rocky bottom, close to shore. The dwelling could he located 
here, where some of the Aleutians ha"·e small patches of garden for raisi11g turnips, potatoes, cab
bage, &c. 

The geographical position of the site for the light-honse, clerlucecl from our observations on 
Ulakhta. Tongue, is latitude 530 55' :>811

, longitude 1660 27' 44", and the magnetic variation Septem
ber 10, 1867, wits 190 47'.4 cast. 

This hay may become an important point for the curing of the cotlfish caught on the hank we 
discoYered in this Yicinity. It is sometimes visited by whalers, hut no supplies are at present ob· 
tainablc to iudnce their Yi sits. Upon our coming out of this bay and passing eastward through the 
narrow strait of Uualga~ lying between the small iisland of Unalga and Unalaska, we counted ten 
sperm whales within an hour. Upon our ent{lring, a week previous, we saw nearly as many to the 
east-Rontbeast of the straits. 

In my report will be, found a more particular 
view takeu of them from the sonthPastward. 

Very respectfully and truly yours, 

Professor BENJ.A.MIN PEIRCE, 

description of these straits, accompanied by a 

GEORGE DAVIDSON, 
Assistant United States Coast Survey. 

8uperinf.Fmdcnt United St.ate11 Ooast Survey, Wa,sMngton, D. 0. 
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AP PE N D IX E. 

SAN FltANCISao, Not1em7Jer 30, 1867. 

DEAR Sm : I have the honor to present to you a report, baRed upon geological noteR made b.r 
me as geologist of the recent expedition to A1ask(t. I regret UuLt it iR uot more complete, but must 
plead as an excuse the hurriedness of our trip, few opportuuities for exploration, and the short 
time allowed for its !)reparation. 

Hoping that it may meet with your approval, I remain your obe•lient seiTaut., 
THEO. A. BLAKE, 

GEORGE DAVIDSON, ERq., 
Aid United 8tate11 Caast Sur1•ey. 

Assistant United Btates Coast Survey and Chief of Expedition to Alaska. 

GENERAL TOPOGRAPHICAL AND GEOLOGIGA L FEATt:RES OF THE NORTHWESTERN COAST OF A)IER
ICA, FROl\I Tiffi STRAITS OF JUAN DE FUCA TO THE PARALLEL 01'' 1->IXTY DEGREES NORTH 
LATITUDE. 

By a glance at the charts of the northwe8tern coast of America it will be Reen that the entire 
coast between the straits of Fuca and about the sixtieth parallel is cut up into a Yast archipelago 
of island:;;, between which are narrow and intricate channels, abounding in good anchorages, aud 
affording peculiar facilities for inland navigation. 

The shores of the mainland are deeply indented with long and narrow inlets, bordered by high 
and abrupt mountains, generally wooded from near their summits down nearly to the water's edge, 
presenting natural views of the wildest anu most impressiYe character. 

Of the islands, the largest and most important is Vancouyer. Further north is t11e large and 
outlying island of Queen Charlotte. The city of Victoria is situated upon the southeastern ex
tremity of the former, at the head of a narrow inlet from th<' straits of Fuca. 

The land on the western and northern coast of Vancouver Isla ml is high au(l mounta.inons, while on 
the southeastern shore, particularly in the neighborhood of Victoria, it presents a gently undulat
ing surface of large extent. 

The southern shore of the Straits of Fuca is very bold, being bordered })y the Ol;rmpic range 
of Snowy Mountains, in Washington Territory, the peaks of which attain an altitude of seyen 
thousand eight hundred feet above the sea. 

The shores of Vancouver in the vicinity of Victoria are rocky but rarely high. The prevailing 
rock is highly crystalline, granitic in appearance, but consists of feldspar and foiiate(l hornblende 
or pyroxene, and is probably igneous in its origin. It is well exposed along tl1e shores of the har. 
bor and on the summits of the hills back and to the east of the city. 

The most prominent geological feature is the grooved, scooped, and rounded surfa.ces of this 
rock; no angular summits or pieces in. situ are to be found ; the rocks everywhere present the 
same rounded summits and smooth s11rfaces. Perhaps the most striking example of this is to be 
seen in the small, barren, rocky island off the southeastern extremity of Vancouver, known as Trial 
Island, which we passed in approaching Victoria upon the retnm of the expeditiou. I measured the 
direction of several of the grooves aloag the shore ea.st of the Hudson Bay Company's store, and 
found that it was quite uniform, not varying much from north 100 west. In some places they are 
a foot or more in width and of equa.l or greater depth. 

In the outskirts of the city, between it and Beacon Hill, at the head of the small inlet which 
forms the harbor, isquite a large area of level a1luvial land. 

A ditch or drain recently dug through this for a considerable distance, the bottom of which I 
should estimate to be at lea.st twenty feet above high water, has exposed an ancient sea beach. The 
marine shells whieh occur there are a.II of existing species. 

The existence of this bea.eh proves a comparatively recent upheaval an<l its deposition subse
quent to the ex:tensive denudation and erosion caused by glacial action on the underlying rockH. 

36 
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The eastern coast of Vaneouver, as well as the shores of the Rmall islands to the eastward, 
are friuged witl1 rernmt deiJOsits, horizontally stratified, son and friable. Upon these tlw sea is 
constantly eneroaehi11g, as shown by the piles of debris under the steep banks, which are gener
ally not onr fifty feet in height. 

Erratic boulders of rock, the material of which is foreign to their pn~sent position, are of fre
quent occurrence. On the left shore of Aetive Pass, going north, is one which contaius, by esti
mate, at least eighty cnbic yanls of stone. 

SEwenty miles llista.nt from Victoria, on the eastern side of Vancom-er Islauu, extensive de
posits of coal occur, known as the .Nauaimo J\Iines. The;;e mines were opened in the year 1852 by 
tlte Hudson Bay Company, hut have since pa8se<l into the lrnnds of other p:trties. 

Thf' total shipments of coal from them from the year 1852 to the present ti1m~ probably exeeed 
two hundred thousand tons, and, according to l\factie,* amountell at the .end of the year 1861 to 
one hundred aIHl twenty-three thousand nine hundred and tl1irt.een torn;. 

Thti coa.1 is higltl_y bihnuinous, well suited for family use and steaming purposes. The beds 
are known to belong to the cretaceous period, and are much upheaved and faulted, rendering their 
exploration difticult and expensive. 

The cutl is furnished on the wharf at Nauaimo at six dollars (gold) per ton.t 
The followiug is a statement of analyses showing the composition of this as compared with 

the other coals of the Pacific Coast, given by .r. D. \Vhitney, iu his report upon the Geology of tlic 
St.ate of California, Vol. I, p. 30: 
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The mines known as the Bellingham Bay coal mines are located in vYashingt-011 Territory very 
nearly opposite those of Nauaimo, and are probably of the same geological age. 

Entering the Gulf of Georgia, which for a consideuhle distance separates Vancouver falau<l 
from the main land by the Active Pass, we cross the forty-ninth parallel or northern boundary of 
Washington Tel'I'itory; but a few miles north of this line is the moutll of Frazer River, upon the 
head.wate:rs of which, in Brithih Columbia, are the gold mines that causeu in Uie year 1858 tlie 
great gold excitement in Oalifnmia. This river rises in ahout fJ50 north latitude and 122° west 
longitude, and running in a southerly direction for four hundred miles in the valley between the 
Rocky Mountains and tile prolongation of the Cascade range, breaks through the latter at ahout 
50°, and, fl.owing through a comparatively broad alluvial valley in a westerly direction, empties 
into the Gulf of Georgia. 

I have been unable to ascertain the total amount of gold shipments made by Wells, Fargo & 
Compan,y from Victoria, which would give an a1)proximate idea of the yield of these mines; but 
those from the year of discove~T' 1858, to the year 1861, inclusive, amounted to $3,750,111 30.t 

Howe Sound, a few miles above the mouth of Frazer River, is the first of a series of long, 
narrow, and deep inlets, bordered by high and rugged mountains, with which the whole coast of 
British Columbia and that of the southern part of the new Territory of Ala.aka are deeply 
indented. 
-------------------·--------------------------------

"Vanoonver Island and British Columbia, by Matthew Macfie, P.·R. ·G. S. London, 1865. 
t :A. qualitative analysi~ of this coal was made-not a quantitative. 
~ Vaucouver's 18land, its Reliources and Capabilities, by Cha.rles Porbea, M. D., snrgoonroyal navy. Victoria, 1862. 
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At the head of the Gulf of Georgia, v~rncouyer Island approaches nearer the main land, aIHl 
is separated from it and the adjoining i.slands, first, u.r Disc<ffery Passage, and aftenranl:s by 
Johrnstoue Straits, 'Which end near Queen Charlotte Sound, north of Vancouver. 

The land bordering these channel" is high, particularly 011 tlie southern shore of Johnstone 
Straits, where it Yaries from one to five thousand feet in eleYation, J\fouut Palmerston being the 
highest summit, (five thousand feet.) 

A few miles lmlow :Fort I~u1}ert, four beds of good cmtl am saill to cexist, aucl m1 the ornmsite 
side of the island, in (.),uatsino Son11d, (isometimes spelled Koiskeemo,) fh'c lJeds, Yaryiug from three 
to six feet in thickness, an· reported to lmye been found. 

The inlets which occur at the head of the Gulf of G,eorgia, northeast of Yancouver Island, 
are worthy of special remark. They are from forty to sixty mile,; in length, from one to two miles 
only in lJre~ulth, awl are walled with abrupt mountairns from four to eight thousand feet ht height, 
the highest being Superb l\Iountaiu, (eight thousand feet,) at the head of llntte llllet. 

According to the accurate charts of Captaiu llichards, royal na,·y, thne are places irr tLese 
fiords, within one-half mile or less of shore, where 110 bottom was found at tllree hundred 
fathoms. 

Goirrg through the narrow channel, ea st of Hope Ts1aml, we crossed Queen Charlotte, and 
entered Fitzhugh Sound and FiRher's Channel, near the head of which iR the Jndiaa town of Bella
bella. At this place the rocks are metamorphic, as shown by the regularly stratified slates oecur
rirrg there. 

About twenty-five miles northeast from the entrance to :Milbank Sound is a high J\'ITami!lal 
mountain, estimated at three thousand feet in elevation, wooded to the summit, with the exception 
of a white streak some three hundreu feet broad at its base, and exteuding from the bottom to 
within perhaps three hundred foet of the summit. This is prohab]y the scar of an avalane11e that 
has laid bare the rocks tlu1t h1wc been afterwards stained white "·ith the wash from decaying yeg
tablc matter, though its appearance at first suggested a limestone formation. 

The mountain masses around Carter Bay are apparently made up of a hard and highl,y quartz-
08e granite. 

The scenery in the mtrrow channel going north from Carter Bay is 1ery remarkable. Huge 
granitic mountains rise·o11 either side to hr,ights e:>it,imated from twenty-five hnndretl to three thou
sand feet; ir1 urnny p1aces bare rocky surfaces are exposed, but in general they are densely wooded 
with evergreen trees nearly to their summits, on which, and in the shatled ravines on their north
eru slo1ws, lie patches of snow. 

The winter accumulations of snow on these mountains must be very great, for their sides are 
furrowed with cl1aunels 1n·uthmed by running water, and scarred by aYa1anches or snow slides, 
which have cut huge swaths in the thick timber. Another prominent feature in this channel is 
the great number of cascades to be seen in passing; th.e larger and more imposing ones are the 
outflows of lakes situated high in the mountains, and but a short distance from the channel itself. 

At Lawson Bay, opposite the mouth of Skeena River, the rocks are metamorphic slates, sand
stones, and shales, trending northwest and southeast; some small barren quartz veins accompany 
the slates. 

Fort Simpson, an important trading post of the Hnrlson Bay Company, is situated on the 
northern J>art of Ohemsian Island, at the head of Chatham Sound, within a shor.t distance of the 
southen1 limit of the new Territory of Alaska. 

'l'he islands in the immediate neighborhood t.o the southwest are comparatively low, though to 
the north au:d northwest high snow-capped mountains are to he seen. The rocks in the vicinity of 
the fort are regularly stratified mica schists, generally garnetiferous, and sometimes pyritiferous ; 
these pass into gneiss and gmnite. Their trend, as examined along the shore near the fort, is 
nearly northwest and southeast, (mag.,) and their dip is thirty degrees to the northeast. 

The schists are seamed wi£h numerous intercalated quartz veins, in some instances highly 
charged with iron pyrites. According to the factor of the Hudson Bay Company at this post gold 
is to he found by panning almost anywhere in the vicinity; repeated trials which I made at tliffer
ent points, particularly in the bed of a small stream two miles· northeast from the furt, failed to 
establish the correctness of bis assertion. ' 
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On the Stachin Hiver, one hundred and fifty miles north of Fort Simpson, which for the last 
thirty miles of its course flows through our Territory, deposits of auriferous grayel have been 
worked for several years. The principal mining camp is at Slmkesville, in British Columbia, on 
the river, one hundred and fifty miles from its mouth. The gold is generally fine and smooth; the 
yield has been from two to eight dollars per day to the man, working in the simplest way with a 
rocker. Owing to the rigorous winter climate, depth of snow, and necessity of transporting pro
visions from the mouth of the river in the winter months, to afford subsistence during the spring 
and summer, the mining season is necessarily short . 

.According to information received from a Mr. Sargent, at Sitka, and fully corroborated by 
other intelligent parties, a remarkable canon exists on the Stachin River, commencing a short <lis
tanoo above Shakesville, and extending for fifty miles further back into the interior, at places two 
hundred feet and over in depth, and varying from seven to forty feet in width at top, though the 
channel through which the river :flows is wider. , 

According to information received from differei1t miners, who have spent many years on the 
Stachin, the timber in the interior is superior to that along the coast. 

On the east side of Mangel Island, near the telegraph company's station, the rocks are regu
larly stratified, and consist of clay slates and a micaceons sandstone . 

.A miner, recently from Shakesville, states that three miles above the town, on the river, is a 
vein or bed of good anthracite coal ; this lacks confirmation. 

On the islands north of the mouth of the Stachin River, and east of Sitka Island, are consid
erable areas of level alluvial land, particularly at the head of Mangel Straits, the narrow and intri
cate channel through which we passed en route for the Stacbin R.iver. 

SITKA AND .ADJOINING ISLA.."rrlS. 

Sitka, or Baranoff Island, lies between the parallels of 56° 10' and 570 38' north latitude, and 
the meridians of 134° 20' and 1250 26' west longitude. The town of the same name, at present 
the most populous in the Territory, is situated about midway on the western coast at the head of 
Sitka Ra:1·. On the northwest side of this bay, and l,ying between Sitka Island and the ocean, is 
Edgecumbe Island. The volcano of Edgecumbe, which forms a prominent lamlmark for naviga
tors in entering the Bay of Sitka, rises from the broad and gentle slope terminating in Ca1>e Edge
cnmbe, on the southern part of the island. 

Between the islands of Edgecumbe and Sitka are the smaller islands of Krefstoffsky and the 
more northerly one, Portowtscbikof. 

West of the town of Sitka, at the head of the bay, is an archipelago of small islands that 
forms an effectual barrier against the sea, but through which the approach is somewhat difficult. 

The island itself is very mountainous. The summits have a. peculiarly sharp and jagged 
appearance. Snow and ico--glaciers of limited extent-are to be seen on the flanks of the moun
tains in various directions. 

For an , elevation of at least two thousand feet the island is covered with a dense growth of 
evergreen trees, the principal varieties of which are the Sitka spruce, giant arbor-vitre, and the 
hemlock. 

Immediately behind the town, on the east side of a small stream called Indian River, Ver
stova Mountain, a sharp angular peak, rises to the height~ trigonometrica.lly determined, of three 
thousand three hundred and seventy-four feet. This, Grewingk, in his book on the northwest 
coast of .America, incorrectly states to be the highest mountain on Sitka Island, which is one nmss 
of rugged mountains, many of which are capped with eternal snow. 

The character of the shore line is but a reproduction on a smaller scale of that of the northwest 
coast already described, beilig very much cut up by narrow inlets and deep bays. 

I made, during our stay at Sitka and its vi:cinity, several excursions to various points, embracing 
a range of coast from twenty miles north to twelve miles southwest of the town. 

The rocks upon which the town of Sitka is built consist ofa hard conglomerate or grit, some
times coarse, but generally fine, often passing into argillite; this formation extends from the Deep 
S 0 a, twelve miles south west from Sitka, of which I shall speak more in detail, to the northern end 



 

THE UNITED STATES COAST SURVEY. 285 

of Portowtschikof, and, according to Hrewingk, oyer the nortliern end of Edgecnmbe Island; the 
islarul of Krefstotfsky, as well as the smaller islands west of Sitka, beiug composed of rocks of the 
same general character. 

Grcwingk'" states (p. !W) that "the Russian engineer Doroschin found in Naquashinski Bay, 
opposit.e the island of Krefstoflsky, limestone, also silver and iron ores in remarkable quantities; 
more accurate information in regard to this is wanting." 

I visited the limestone locality, v.-hich proved to be in Naquashinski. Bay, opposite to the north
eastern end of the larger island, (which, as far as I could learn, had no name,) east of Krefstoffsky, 
and separated from it by Olga 8traits. 

No silver or iron ores were found b~- me, and I doubt their existence in that locality. 
According to Dr. Tilling, a geutlernau of high culture and of scientific attaimuents, large 

deposits of magnetic iron ore occur on the coast of Bdgecum be, opposite the island of Krefstoff::>ky; 
owing to an error in pointing out on the c1iart the exact position of the locality, mistakiug the 
island Portowtscliikoff for Krcfstoffsky, it was not found, thougll some time was spent in se~trching 
for it. He afterwards corrected the error ; l>ut circumstances were such as to prevent further 
exploration, and the report was not Yerified. 

About ten miles southwest of Sitka is what is known as the Deep Sea, a long aud narrow 
fresh-water Jake, ten miles in length and rarely over three-quarters of a mile in breadth. This 
deep lake trends northea.st and southwest; is nine feet aboYe tide-water, with which it is oonnected 
through a break in the mountains on the northwest side about midway of its leugth. 

It discharges its surplus water into Oyerskoi Bay, an inlet making into the southeast from 
Sitka Bay, at the head of which is located the fishing station called the Redoubt. 

Thr, lake hi bordered h~y high and precipitous mountains, Y<tr~ing by estimation from fifteen 
hundred to three thousand feet in height; the summits on the northeast side are generally sliarp, 
while those opposite are rounded. Abrupt and nearly >ertical cli:ft's of sienitic granite are to be 
seen near the head of the lake on the southeastern side. 

At its head is a narrow valle.r covered with a thick growth of alders and wooded with heavy 
timber. 

The view of the snow-capped and ice covered mountains beyond, once the foreground of 
autumnal tinted foliage, and through the tops of the lofty evergreen trees, is very remarkable for 
its extreme beauty. I have no doubt as to tile existence of an extensive glacier on its tlauk, though 
the limited time at my command did not admit of my continuing on n1> the valley. 

The reconnaissance of the shores ,\·hieh I made, shows that the rock on the southeastern side is 
sienitic granite, while that on the northwestern is a grit similar to that at. Sitka. 

The line of separation seems to cross the lake ohliquel.r; at least within oue mile of the north
eastern end sienitie granite is to be found on both sides. 

The origin of this deep lake is to be ascribed to glacial action; it may lmve formerly existed as 
an inlet from the ocean, and by uphea.val became a fresh-water lake, a supJ)Osition not at all 
unlikely, for traces of volcanic action still exist on the narrow strip of land which separn.tes its 
sonthern end from the ocean, in the hot sulphur springs occurring there. The incrnstatiou depos
ited by these waters consists maiuly of sulphur. 

While exploring along the course of a small stream which empties into St. John Bay, north of 
Sitka, in the granite detritus, along its banks I found pieces of coal; these were largely intermixed 
with rock, to which their preservation was undoubtedly due. 

In company with Mr. Harford, the conchologist of the expedition, a more extended exploration 
was made. Owing to the great difficulty of the traveling and unfavorable weather, we were una
ble to pursue investigations for a greater distance t.han seven miles from the mouth of the stream. 
It was our intention to camp for the night and explore the branches of the creek, but the impossi
bility of starting a fire in the drenching rain, everything being perfectly saturated with wat.er, and 
our own condition from constant wading in the stream, by which alone we had been able to peue
trat;e as far as we did., rendered this impossible, and we were compelled to retrace our steps to our 
camp on the bay. 

*Beitrag zur Kcnntniss dcr orographischen geogno.stischen Be11Chaffonhc.it der Nordwcst-Kii~t<' Amcrikae mit den 
anliegenden llll!eln, vou Dr. C. Grewiugk. St. Petersburg, 1850. 
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The ge11era l eourse of the stream is east and west; its rise for the first four or five milt•s is not 
very rapid; along its hanks are small areas of fiat a1luvial laud, particularly near its mouth. The 
ebarrnel often seimrates into two or three, inelosing small islands 011 the level bottom land. The 
rocks in situ are rarely exposed, but at two points on the stream fine black shales and soft friable 
sau<lstoue:-i, \Yithout fossils, however, were seen trending approximately northeast aud southwest, 
and i1icliued at a high angle. Piccctl of eoal, much intermixed with foreign substances, princii1ally 
limestone of grertter or less size, were found along· the course of the stream for a distance of ,four 
miles. Highly crystalline limestone, white, streaked with gray, was also found in the df.l'tritus. 
The uense growth· of t,im her, tbiek masses of' fallen and decaying trees, covered witl1 dee11 n;oss, 
thickets of the thmny shrub, Pana.x: ltonida, and the general mountainous chara-0ter of this loca.,._., 
will 1·cudcr its future exploration exceedingly difficult. 

On examination the coal found proves t-0 be bituminous, hut the bell or beds from which it was 
broken will, if discovered, aftord coal of vast.Iy superior quality to any heretofore known to exist in 
the Territory. 

The eastern coast of Sitka Island presents m1 almos1, unbroken front, of 81low-covl>red moun
tains, showing a marked climatic difference from that of the western, the climai·e of which is of 
course modified by its proximity to the opeu sea, and probably by a warm current setting from the 
Asiatic Coast, aualogons to the Gulf Stream of the Atlantic. 

Tlie only opportunity of examiniug the rocks ou the eastern side w::is at Schelich Bay, on the 
northeasti>,rn extremity of the island, where the rock is sienite and, I judge, metamorphic. 

I l1ad uo opportunity of visiting the extinct volcano of Edgecuml1e, lmt during our stay at Sitka 
had se\'eml fiue -dews of it. It is a very symmetrical volcanic cone, two thousand eight hundred 
foet iu height. Its angle of slope is about twenty-five degrees. 

According to Lisiausk~y the crater is three miles in circumference, and its depth two hundred 
:w<l eighty foet, which Grewingk remarks is twice as large as that of Stromboli. 

There is lmt little vegetation on its steep slope, though it is well-wooded flt its base. Grewingk 
states that the \vestern coast is composed principally of basaltic Java, while on the eastern shorn 
the rocks are found to be a porous andesite or feldspathi.c lava, and a mixture of glassy feldspar 
with pitchstone, when compact resembling porphyry. 

Accounts as to its activity in former times difter. Lisiansky was on the summit in 1804 and 
foull(l no evidenc{ls of recent volcanic action. 

A.long the shores of Barlow Bay, at the northern extremity of .A_dmiralty Island, 011 the east 
side of Chatham Straits, are numerous quartz Yeins. Our time there being very short and the 
we:tther exceedingly inclement, I was enabled to Yisit but one of them, which is exposed in the high 
rock~· bluff on the westeru side of the bay. Hs course is the same as that of the regularly strati
fied, fine-grained miea schists which inclose it, viz., northwest and southeast, magnetic dip vertical. 
The only metalliferous ingredient which I found was iron pyrit:es. 

The Iudian settlement Chilkaht is located at the head of Lynn Channel, on the eastern side of 
the western bay, the l1ead of the inlet being divided into two bays by a peninsula p1·ojecting to the 
southward. 

Our time at this locality was very short, but particularly interesting on account of au oppor
tunity of visiting the extensive and beautiful glacier which isf'lues from a narrow gorge on the west 
side of the channel, nine or ten miles south of Chilkaht. 

A.fter leaving the mYine it spreads itself into a vast fan-shape<l mass from two to three miles 
broad. At its base is a low :llat a quarter of a mile in breadth, ma.de from the wash from the 
de1iosits at the foot of the glacier, which are composed of fragments, sometimes of great size, of 
slate, sienitic granite, and a finely cr~·stalline, beautiful white marble. 

Two moraines a,re t-0 he seen on its northern slope, showing it to be made up by the con:tlucnce 
of at least three, and perhaps four, smaller ones. 

Its angle of inclination, determined from calculations on observations made by yourself, from 
where it issues from the radue to its base, is 40 23', the distance being three-quarters of a mile. 

On tlie east side of Lynn Channel, stretcl1ing for twenty miles along the shore, is a lofty range 
of snow-covered and sharp-pointed mountains, in which every marked depression has its glooier of 
greater or less extent. 
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KAlHAK, AND AD.TOINING ISLAND~. 

Tlw islam1 of Kadiak 1ie8 east of the peninsula of Alaska, between the parallels of 560 45' anil 
530, and is separated from it by Chelekoff Straits. 

The settlt-ment of St. Paul is on the northeast coast of the islaud. Tlie genPral appearam•e of 
the country is Rtrikingly different f'mm that of the coast uorth and i'ionth of Sitka. Though the 
i8land is generally mountainous, the valle;vs are broader than on the islan<l of Sitka. The growth 
of trees (Sitka spruce) is appanmtl;-,~ confined to within uarTow limits, 11one hPing noticed at a 
greater elevation than from three to four hunclred feet, and Uiese being in groups aIHl clusters, not 
covering the entire face of the country as at Sitka. 

In the Yicinity of the settlement of St. Paul, and along the shores to the north of it, the rocks 
are metamorphic, shales and sandstones trending twenty-three degrees to the west of nortl1, 
(true.) 

The finely-comminuted shales giye to the beaches in the vicinity a peculiar}.'- black appearance. 
The sandstone, which is hard and durahfo, is much shattered, though pieces 011c culJic foot in size, 
for building purposes, may reatlily be obtained. 

A mile or more north of the town a small quartz Yein, highly charged with iron v:yrites, galena, 
and blende, is to bl< seen in the bluff along the shore. An assa_'I· of a small sample of this, made 
at the laboratory of the San Francisco a;;;sa_ying and refining works, l)y :Mr .• John Hcwston, shows 
it to contain four dollars and some cents iii silYer to the ton, as well as a trace of gold. 

The small island east of St. Paul, called Doljoi, ahm \Yooded and Spruce falamls, seem to be 
made up of the same material as that occuITing at St. Paul's. Lines of stratification in tlie moun
tains back of town, at the lteatl of the bay to the west, are distinctly visible. It iK doubtful if any 
volcano exists on the islaml of Kadiak; no eyitle11ces of it were seen in passing throug-h the narrow 
straits to the north of the island. According to Grewingk, gra11hite occurs in smaH veins on the 
western coast. 

I was informed by Captain Paul Lemascheffsky, of the Rm;sian-Americ:m Fur Company, that 
lead ore, probi1bly g~\1ena, occm·s in considerable quantities in Eagak, or Orloffsky Bay, on the east 
side of Kadiak, latitude 57° 13', and that a good article of roofing slate is to be fouud at the same 
locality. 

ISLAND OF UNA.LASKA.-EXPEIJITION TO AND .A.SCENT OF THE VOLCANO ~AKUSHO<. 

The shores of Unalaska, as seen from the Akutan Pass, art' bol<l and rocky; the hills and 
mountains are covered with grass, but not a tree is to be seen on the island. 

The eastern shore of Captain's Bay, at the head of which the chief settlement of the island, 
Illoolook, is situat.ed, is formed of hills varying from one thousand to eighteen hurnli'ed feet in 
height, t11e mass of which consists of porphyries and volcanic breccia. These rocks are frequently 
int€rsected with narrow trapdikes cutting the,m iu all directions. 

The town itself is situa,ted on a narrow strip of low laud, formed of volcanic tletritus, between 
which and the main island a small stream runs and empties into Captain's Ra;y. 

The few days that were spent by the expedition at Unala.ska were employed in an exploration 
and ascent of Mount Makushin, an active volcano on the northwest part of tlie island. 

The party, comi)osed of Dr. Kellogg, botanist of the expedition, Lieutenants Hodgson and Ball, 
officers of the Li!lcoln, mul myself, started on the morning of the 7th of September, passed through 
the narrow passage between the long naITow island in Captain's Bay and the main island, the shores 
of which are entirely composed of volcanic rocks, and landed on the beach at the head of Captain's 
Bay. 

A valley, at the head of which l\fakushin is locat,ed, some miles in length and at the beach 
one mile and one-half in width, lay before us. This gradually narrows down to one-half a mile in 
breadth five miles to the westward1 its course being nearly due east and west. On either side, bigh, 
steep, and grass-covered hills rise to heights estimated from eight to fifteen hundred foet, the side8 
of which are gullied by streams from the patches of melting snow on or near their summits. 

·A river one hundred feet wide at its uiouth, and having itR main source in the RnowR an(l 
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glacier of Makushiu, winds through the valley, approaching the northern more than the southern 
bordering hills, and finall.r :flows into Captain Bay, quite near the southern limit of the valley. 

Thealluvia,l land is CO\'ered with a luxuriant growtl1 of grass, very dense and often breast high, 
and although much of it is a marsh, it is probably susceptible of drainage. A small willow shrub 
co>ers considerable area along the banks of the stream. 

"\V c camped for the night on the north side of the va'ley, four miles distant from the_ beach. 
The morning of the following day we ascended the grassy range of hills north of our camp. ' Oppo
site tltis point, on the southern side of the valley, is a bold volcanic range, with sharp and angular 
peaks, rising from a ravine which Hnters the valley from the suutlnvest. Its serrate£l 8mmnit is 
marked by snow in patches, from which the water flows, marking its flanks with silver threads, 
which contrast beautifully with the dark frowning crags and bare rocky surfaces. 

l'assing over a series of slight elevations and depressions, we reached the foot of a bare conical 
hill, made up of volcanic ashes. The ascent was soon made, and we beheld, for the first time, a 
panoramic view of the surrounding country and waters: the island, with its deeply indented 
shores and intricate channels; its complex system of mountain peaks, with here and there a 
volcanic cone rising in beautiful symmetry and overshadowing the sharp and more angular summits 
of surrounding hills; the bold and rocky shore line, produced by the action of the water cutting 
the hills away at their base, causing extensive caviug·s and slidings-an a-Otion greatly assisted by 
the sharp and frequent shocks of earthquakes which occur here. Another prominent feature is the 
numerous tntp-dikes which stand out in bold relief, owing to their superior hardness, and stretch
ing out into the water form rocky reefs, on and over which the sea is constantly breaking. To the 
west, the valley, which had narrowed down at the poiut before mentioned, _lay beneath us. The 
stream, which had run nearly upon a level with its banks, now tumbled and foamed through deep 
rocky gorges aud channels which it, with its own power, had cut through the volcanic debris and 
lava out.flmvs, while further west it s111'eads out into a fan-Jike form and <lrains the vast amphithea
ter of mountains which flank the grand snow-covered volcauo. A glacier, with imperfectly 
formed moraines, curves gracefully around a sharp ridge formed by an outflow from the side, which 
reaches to within, perhaps, one thousand feet of the summit. 

Descending this small volcanic cone, which by barometrical measurement is nineteen hundred 
and twenty-seven feet high, and following the summit of thf'. ridge, we gained the side of a rocky spur 
which juts from the flank of the main mountain, and from thence passed to the deposits of the glacier 
which have accumulated in enormou8 quantities at its foot. The finer mabwial is constantly being 
removed by running waters, leaving large angular masses of porous basaltic lava piled in heaps. 

'Ve had now gained the lowest limit of the glacier, at an elevation of nineteen hundred and 
sixty-nine feet. 

On either side of the glacier vertical walls of lava rise from one to two hundred feet in height, 
which from a distance resemble huge fortifications. But little difficulty was experienced in travers
ing the ice, the inclination being small and the crevasses generally narrow. The line of perpetual 
snow was reached at an elevation of two thousand nine hundred and seventy-nine feet. 

We camped for the night at an elevation of three thousand two hundred and eighty-seven feet; 
the thermometer stood at 340 before morning. 

During the night we heard subterranean noises in the direction of the cratier, and experieneed 
a 11eav.r gale, which threatened to carry away our tent. 

To the northwest of our camp, looking across the snow-field and a wild chasm, a bold and 
rugged wall of lava forms the westiern side of a bay making in from the north. 

The mist and fog rolling in from the sea made the view rather uncertain, but I am quite confi
dent that a much deeper bay exists to the north of the volcano than is indicated upon the charts. 

Ou the morning of the 9th, leaving our camp, we started for the summit with a good prospect 
for a comparatively clear day, but before 9 a. m. we were enveloped in a thick fog, and it was only 
by the change of slope and sound of running water in the crater that we were made aware of our 
final success. 

The slope, which to our camp had not exceeded twelve, became much steeper, from fifteen to 
seventeen, and near the summit was twenty-five degrees. · 
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The fog lifting for a moment. gave us a view of the crater, two thousand feet broad lJy estimat•·, 
and filled witlt snow, in the northwest portion of which was an orifice giYing vent to clouds of smoke 
and sulphurous fumes. 

The thermometer indicate(! 320, or the freezing point. 
The return to camp was made by compass, the fog being so thick as to obscure objects twenty 

feet dista::it. 
vVe reached the point on the beach from which we start,ed on the morning of the fo1lowing <lay, 

retracing with some unim1iortaut variations the route by which ·we went. 
The olJservations for eleYation were made with three aneroid barouwters, which, to a11 elPYation 

of about four thousand feet, eorrespon<led very closely; be_youd that point one ceased to indicate, 
though the others continued to work satisfactorily to the summit. 

'.rhc height of l\fakushin, as determined by these observations, is five thousand nine hu11dred 
and sixty-one (5,9Gl) feet. 

At least three extinct volcanic cones are to be seen on the peninsula northeast from l\Iakushiu 
volcano; one rises from t.lte water near the entrance to and on the northeast side of Captain Bay. 

On the morniug of our departure from Unalaska, after passing to the south through the Aku
tan passage, we had a most magnificent view of the snow -coYered 1-olcanic pea.ks on U ninmk Island, 
and the vast intermcQ,iate snow-fields, glaciers reaching down nearly to the sea. 

The accompanying sketch giyes but a poor illm;tration of the view, but will serve to indicate 
ap1>roximately the relative positions of the volcanoes, two of which are remarkable fo1' their sym
metry and heiglit, Pogrom11aja aml Shishaldin. 

Destruction Pea.k, so called from the destruction of life caused by its eru1ition in 18G3, is uet.ween 
the two just mentioned. 

KNOWN FOSSILIFEROUS LOCALITIES OF ALASKA-~IINERAL RESOURCES-VOLCANOES AND 

GLACIERS. 

According to Grewingk, fossils of the carboniferous age occur at Cape Beaufort, on the Arctic 
coast, of the jurassic period, at the bay of Katmai, on the east coast of the peninsula of Alaska. 

Tertiary fossils ham been collected at Sacharow and Jgatskoi Ba;n'.I, on the island of Kadiak, at 
Pawlowsky Bay, on the peninsula of Al~ska; also on the island of Unalaska, at the north-uorthwest 
foot of Makushin. 

Mastodon bones and teeth are found at Eschotty Bay, Kotzebue Sound, and on the Bibiilow 
Islands in Behring Sea. 

Exaggerated ideas have been formed of the known mineral wealth of Alaska. Beds of coal are 
known to exist at several localities: on the eastern shore of Cook's Iulet, on foe Kenuim1 
Peninsula, all the way between Fort Nicholas and Tschuwatichick Bay, are two coal beds Yisibfo at 
iow water, which are said to be from four to five feet in thickness. 

I am indebted to Captain Paul Lemascheffsky, of the Hussian-American Fur Companr, for the 
following information: 9n the coast of the peninsula of Alaska, opposite the islaIHl of Kadiak1 

latitude 580 10', longitude 1540 17', is a bay in which Uie company's steamer Constantine, under 
command of Captain Luidfoos, anchored, in 1865. He found there a vein of good coal, two feet in 
thickness. 

On the island of Unga are two workable beds, one of twenty-six inches, the other of thirty 
inches in thickness, according to the measurements made by Mr. Shri:ide.r (an employe of the Russian
American Company) for the Russian gove.rnment. They are exposed in a high bluff, and are inclined 
at an angle of eight degrees. 

Coal is also known to occurin the neighborhood of Cape Beaufort, on the Arctic Ocean, and it 
is probably of good quality, but its position is such as to render it of no commercial importa,ncc. 

The coal from Cook's.Inlet and the island of Unga is of known poor quality, beiug nothing 
more than lignite, and is of the most recent geological age. With regard to that on the peniusula of 
Alaska, accounts are contradictory, but the probability is that it will be found to Jtave had a con
tem1>oraneous origin, and to be of the same lignitic character. 

The entirely different character of the pieces recently found on the island of Sitka would induce 
37 
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the expectation of tlie ultimate discovery of coal 011 that island of au earlier geological age, similar 
to that found at N auaim, and on Queen Charlotte Island, further south . 

.Hxtensive deposits of iron ore are reported, though none as yet are known to have been found. 
I received from Mr. Kadiu, in Sitka, some small specimens of galena, said to have been brought 

by the Imlians from Whale Bay, about twenty miles south of Sitka. 
Gold.-It is doubtful if gold occurs on the Stachin River, within the limits of the new Territory, 

in sufficient quantity to pay for working. Its existence is reported on the Takoo River, nortli of the 
Stachin; on the Copper, and with more certainty on the Kaknoo J{,iver, the mouth of which, on 
Cook's Inlet, the Russian fort St. Nicholas is located. 

Copper.-l\fasses of metallic copper, many pom1ds in weight, l1ave been brought from Copper 
River, though little or nothing is known of its original locality; expeditions which have been under
taken for the exploration of that riYer having either been driYen back, or the members murdered 
by the Indians. 

As fa1· as could be ascertained, 110 silver ores, pro1ler, lmvc been yet found in the Territory; at 
least in such quantity as to give promise of profitable working. 

It is to be remarked here, that considerable dfficulty was experienced in ascertaining facts in 
regard to the localities of ores, minerals, &c., either on account of the extreme reticence on the 
part of the Russians, induced by thL Jiope of future personal gain, m by the restrictions under 
which they may have been placed. · 

A volcano on the northern part o Prince of "\Vales Island, latitude 560 10', is the commence
ment of a series of volcanoes extending along the coast a distance of two hundred and fifty miles, 
culminating in 1\' mmt St. Elias, tlie elevation of wl1ich, as given on tlle cllart, is 14,970 feet. 

On tlle wes'. m side of Cook'i,i Inlet is the commencement of another series, GoryiLlaya a.ml 
Illiaminsk Mot .•tains, respectively 11,270 feet and 12,066 feet in elevation, which stretches io the 
southwest, forming the peninsula of Alaska and the long chain of Aleutian Islands, extendiug far 
towards the peninsula of Kamtschatka. The trend of the rocks, both on the western coast of British 
Columbia and of the southwestern part of Alaska, as also those east of the peninsula of Alaska on 
the island of Kadiak, is parallel to these two great lines of upheaval 

Glaciers, which have played such an important part in the configuration of the northwest 
coast, cutting it up into such a vast labyrinth uf channels and islands, are quite munerous along 
the coast and inland waters north of Sitka Island ; these, perhaps, attain their grandest proportions 
on the flanks of Mount St. Elias, where, I am told, there is one thirty miles in width, reaching to 
the sea. 

The lowest known limit of existing glaciers on tlle coast is at the head of the narrow inlets to 
the east of Fort Simpson, inBritish Columbia, latitude 5401 approximately. 

APPENDIX F. 

SAN FRANCISCO, CALIFORNIA, November 29, 1867. 

DE.AR Sm : I submit herewith a report of the collections made by me in the various depart
ments of natural history. The limited time previous t.o your departure for the east prevents a 
more complete report from being made, and also renders it impossible to identify all the species 
coJlected. 

The bfrds, TI.shes, &c., are sent forward as collected; the localities in each case being correctly 
given and attached to the specimens. The mollnsca, being more particularly within my department 
of study, are, with the exception of three or four species, identified and properly labeled aooord
ing to the present standard, and conforming to the labeling of the collection of the California 
Academy of Sciences ; the collection of the State Museum, made by the geological survey of this 
State; and the private collection of Mr. R. E. C. Stearns, of San Francisco; to the latter gentleman, 
to Dr. J. G. Cooper, and to Professor J. D. Whitney, State geologist, I gratefully aeknowledge 
attentions and facilities afforded to me in making up the list of shells. 

It is unnecessary to remind you that the limited nlllllbe1· of species and specimens collected~a.t 
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the various points at which the Lincoln stopped is due to want of opportunity and the unfavorable 
condition of the weather and the tides. 

The concl10logical collection is not without interest, as we haye detected several of the boreal 
forms of the north. Atlantic, and a few s1lecies identieal with the species of the northeast coast of 
~orth America. 

I regret exceedingly that the collections are so meager. 
In closing, permit me to acknowledge the consideration and kindness which I have met with 

from yourself as chief of the Coast Snn'ey party in this expedition. 
Very respectfully, your obedient servant, 

W. G. W. HARFORD, 
Aid United Statea Coa.st Suri'ey. 

GEORGE DAVIDSON, Esq.1 

Assistant United States Coast Sur·vey, San Franciseo, Cal. 

List of shells colleeted-W. G. lV. Harford, Collect-0t·. 

1. Saxicava pholadis, (Linn.,) var. arctica; Sitka, Belabella, Kadiak, Unalaska. 
2. Mya areuarid, (l1inn. ;) Kadiak. 
3. Schizothoories Nuttalii, (Conr. ;) Sitka, Kadiak. 
4. Machrera patula, (Dixon;) Kadiak, Unalaska. 
5. Macoma naseeta, (Cour. ;) Kadiak. 
6. Macoma inquinata, (Desh. ;) Fort Simpson, Belabella, Kacliak, Spruce Island. 
7. Macoma inconspicua, (Br. and Sb'y ;) Fort Simpson, Chilkaht, Kadiak, Spruce Island. 
7"'. Maera Salmonea, (Cpr.;) Kadiak. 
8. Staudella planulata, (Cour.;) Kadiak, Unalaska. 
9. Tapes staminea, var. Petitu, (Desh. ;) Fort Simpson, Chatham Sound. 

10. Tapes staminea, var.ruderata,(Desh.;} Port Simpson, Carter's Ha,y, Sitka, Belabella, Kadiak, 
Spruce Island, Unalaska. 

11. Saxidomus Nuttalii, (Cour.;) Fort Simpson, Carter's Bay, Sitka, Kadiak. 
12. Cardium corbis, (Mart.;) Sitka, Belltbella, Carter's Bay, Kadiak. 
13. Cardium claudmn, (Gould;) S!tka, Kadiak, Unalaska. 
14. Serra1H~s gramlandicus, (Chem.;) Kadiak, Unalaska. 
15. Kellia laperousii, (Desh. ;) Unalaska. 
16. Lasea rubra, (Mont.;) Sitka. 
17. Mytilus edulis, {Linn. ;) Fort Simpson, Carter's Bay, Belabella, Sitka, Kadiak, Sp"."uce Island. 
18. Modiola modiolus, (Linn.;) Sitka, Unalaska. 
19. Modiolaria 1revigata1 (Gray;) Unalaska. 
20. Acila castrensis, (Hinds;) Sitka. 
21. Placunanomia ma-0hochisma, (Dcsh.;) Kadiak, Unalaska. 
22. Helix columbiana, (Lea;) Sitka, Chilkaht River, 59° W north. 
23. Helix vancouverensis, '(Lea;) Sitka. 
23". Helix, (Sp.;) Unalaska. 
23b. Helix; Sitka, Unalaska. 
23c. Vitrina glauca <'); Unalaska. 
23d. Yua lu brica,, (Mull;) Sitka, Kadiak. 
24. Siphonared (probably) thersites, (Cpr.;) Fort SimJlson. 
25. Katherina tunicata, (Wood;) Sitka. 
26. Tonicea lineata, (Wood ;l Fort Sinipson. 
27. Tonicea submarinored, (Midcl ;) Fort Simpson. 
28. Mopalia muscoza, (Gould;) Vancouver's IslamL 
29. Mophalia wossnessenski, (Midd ;) Fort Simpson. 
30. Mophalia lignosa, (Gould;) Fort Simpson. 
31. Acimeapatina, {Esch;) Karliak, Fort Simpson, Unalaska., Sitka. 
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32. A.cinrea pelta, (Esch;) Sitka, Kadiak, Unalaska. 
33. Scurria metra, (Esch;) Sitka. 
34. Glyphis aspera, (Esch;) Sitka. 
35. Haliotes kamtschatkana, (Jonas;) Sitka. 
3G. Calliostoma costalum, (Mart.;) Sitka. 
37. l\fargarita papilla, (Gould;) Fort Simpson, Belabella, Unalaska. 
38. Margarita helicina, (~font.;) Unalaska. 
39. Phorcus pulligo, (Mart. ; ) Sitka. 
40. Crepidula grandis, (l\fidd;} Captain's Harbor, Kadiak, Unalaska. 
40". Crepidula navicclloides, (l\Iutt :) Belabclla. 
41. Bittium filosum, (Gould;) Fort Simpson, Carter's Bay, Belabella, Sitka. 
42. Littorina sitkana, (Phil.;) Chatham Sound, Carter's Bay, Belabella, Sitka, Kadiak. 
43. Lacuna solidula, (I.eon;) Unalaska. 
44. Isapis fenestrata, (Cpr.;) Unalaska. 
4:J. Natica clausa, (Br. and Sb'y;) Fort Simpson, Kadiak, Unalaska. 
46. Lunatia pa11ida, (Br. and Sb'y;) Captain's Harbor, Unalaska. 
47. Prime oregonense, (Redf. ;) Unalaska. 
48. A.m,ycla gausapata, (Gould;) Fort Simpson. 
49. A.mphissa corrugata, (Roe;) Fort Simpson, Carter's bay. 
50. Purpura crispata, (Chem. ;) Fort Simpson, Belahella, Lawson's Harbor, Carter's Bay, Sitka. 
51. Purpura canaliculata, (Duel.;) Chatham Sound, Carter's Bay, Belabella, Sitka, Kacliak, 

Spruce Island, Unalaska. 
52. Purpura sax:icola, (Val.;) Unalaska. 
5;~. Purpura sax:icola var. :fiuscata, (Tb's. ;) Fort Simpson, Carter's Bay, Belabella, Sitka. 
54. Ocinebra interfossa, (Cpr.;) Carter's Bay, Belabella, Sitka. 
55. Cerastoma foliatum, (Guel;) Belabella, Sitka. 
56. Trophon mnlticostalus, (Esch.;) Unalaska. 
57. Chrysodomus dirus, (Roe;) Chatham Sound, Fort Simpson, Carter's Bay, Belahella, Sitka. 
58. Chrysodomus liratus, (Mart.;) Chilkaht, Kadiak, Unalaska. 
5!1. Yolutharpa ampullacea, (Midd.;) Unalaska. 
60. Yolntharpa, (¥) (species;) Captain's Harbor, Unalaska. 
61. Fnsns, (Rpecies;) Kadiak. 
62. I3uccinnm, (') (species;) Fort Simpson, Belabella, Sitka, Kruliak, Unalaska .. 
63. Yoldia, (species; Stomach of Halibut;) Kadiak. 
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APPENDIX G. 

[From Li•iMisky'• Yoyage Round the World in 1803, 1804, 1805, and 1806.] 

Var,a,liulary of the Tm1g1wge.~ of the riatfres of KarJi.ak, U11a.laska., Kenai, and Sitka. 

293 

NOTE.-ln th~ vocabulary of Unalaska. the letters nk, printed in italics, and k and n, when :6.uul letters, should be half sonnd only. The lnhabitanhJ 
of thi8 country have this singularity that they pronounce the th with the same facility and preci~1·ly like the Englii'i-h. The H-itk.ant-1 observe three toneA 
in every word of length, of which th.e middle one i~ the lowest. The language of Keo.ai is very difficult to be expressed; k, with a.n asterigk preceding 
It, hr.a a sort of dQuble sound, not unlike the clucking of a hen. 

English. fkiE.~H~' I 

~: ".':;::::: ::: ::: -;.;;,;;,;;;: : :: : :::::::: . ~;~·-·::::: ::: : :: ::: : !-;~;~.:; ::: : :: :::: ::1 ~~::::t. 
A•-·-~:----------- '""•OO•ID•""" ---- O<>W- -----------j M-" --------------, Takooneehate. 

Bad .................. Machheeilo!ekan..... Aseelnok ...••••••••. I Tsooheelta •••••••••. Sliekoosbk6. 
Bargain ...................... Toomhidada. ............ Youobo ................ : ............................... 

1 
Naoo. 

Basket ...................... Abiahatli!Bk~ ............. Haggek .................... j Hakk.i. .................. l Hinahkakaakee. 

Basin ................ Kaluke.k .••••••••••. Aludak .............. , ....................... 

1 

Tseek. 
Bath ....................................... Maggeyveek ......... Nallee. 

Bathe yourself ............ Keecbeeheeda ............. Hoh~:··············· .............................. 
1 

Etashooch. 
:0.ay,the ......................... Oodok ................... Kanh1ak ..................... 

1

. Botnoo ....................... t Key. 

Bear ................................ Tauhak ...................... Pagoona ................... Hank-m .................... j Hoots. 
Beat ................. Toovvnda ........... Ahtobo .............. Neelc.hab ............ 

1

1 Chok, 

Believe ....................... Looceda ..••. -------- Ookheekeen ----· ..... 1
1

• ---· ••••• ........ ••• • • Klehakek a-vnhee-n. 

:Belly ..••.•.•...•..•. Sanhoon ·--··-······ Akechka ............ 
1 

Schboot. ............ Kayu. 
:Berry ...................................... Keeoolbet ..••••••••. I Ka.kka .............. Knatagg<Jt 

Birch tree ............................................ Kadzouleek .......... ! T8hookk._ia ............... , Atta.gg€. 

:Black ................ Kahehehzeek .••.•••. Toonhoohalee ·······1 Ta.ita•he ............ Toochahot~. 

Black.berry ................. Ooneehnok. _ ........ .. Tshoovavak .............. Kaantsa ............... Kanettll. 

Bladder .............. Sankook ............ Keelmak ............ 1· *Kbid ............... j Athooktoo. 
Block of wood ........ Yahamkaka ......... Kobohak ••••••••.••. 

1 

Keyheyt•akh ........ Shaak. 

Blood ••••••••••••.••• Amak .•.••...•••••. Aook ............... Kootaalthw. 
Board ••••••••••.••••• Aleiok ••••••• , •.•••. Alcku ............... Opitgaal6 ........... Tn. 

~:s_:~~:~~ ::::~:~: :: ~~:~:k_~::: :::::::: ~~-~~~~~~-::::::::::! ~::t11:=8~·::~::::::::: ::::· 

:Boy .............................. Anektok ................ Ta.nohe.k ................... [ 1.'s*kanik-na .............. Hsttakoo. 

Bracelets •..•••••••••• Taweek .•••.•••..••. Tallk vahhat .•••••••.•••...••.•...••.••••. Chicatooh 
lJraggerl a ...................... Adaluke .................... Sahkvatoolee ......... Htahootetna11h ........ Hate-ktsa6.tee 

Brave ................ Ehatooleekan .•••••.. Chakfiak .••• : ••••••• Astsa*kan ............ Hikae.kL 

Brother .••••••••••••• Aheetokon ••••••••••.•••.••••••••••..••••. Kalla ..•••••••.••••• Ahhonoh. 
Brother, eldest .••••••• Lu.than.............. Angaha. 

'Broth-er, youngest • .. ... Keesh.een ... • •• .. . .. .. .. . Oouaga. 
Burn .••••••••••••••••••.•••.••.••••.••• ·--· Kva.hkaho .••••••. ·-· Teenhklutli. _ ••••••. _ Kaheeka.n. 

Bmh ·······--·· .••••• -····· •••••••.•••••••• Illa.henot ••••••••.••. Kankya. 

Buy •••••••••••••••••• Akeeda ••••••••••••• Youoho .•••••••••••• ··-···-············-·· Ila.naslianooo. ;..;,..... c. ~~,-

Cano<! ................ Ek-yak ••••••.•••••• Palnyak .•••••••••••. Ktsekooa .••••••.•••. Yakoo. 
C&p. ......... ........ Ohahoodak •••••••••. Shaliohnok •••••••••• St<:heekeetsl. ..••••••. Saahva. 
Catoh ................ Sooda .••••••••••••••••••.••••••••••••••••• Iulhklt ······---····· Alshit. 

Che"t ···-··-········- Adal1iceda •••••••••. Eklunv&.ho ··-··---·· ...................... Kooltooehiheneska.. 
Cheek ..•••••••••••••. Oolloohak .•••.••.••• Ta.hol!lkok .•••...••. Shinkoo•he. ..••...... Kavvosh. 

C:hlld ....................................... Oodzveelbak •••••••• Sb&r$hkaha.n ....... Tookona.hee. 
Chin ••.•••••••••••••• Inlakoon •••••••••••• Tamelok _ ••••••••••• Sbloonee •••••••••••• KakntaU!abL 

C<>m<> here............ Athemeenahk&da •••. Tykoena maoot .••••• Oontsa ..•••••••••••• Atkoon kehekoot. 
C<>pper .•••••••.•••••• KBnno~yak......... JUnooya ............ ChooehoonlL .•••.•••. E•k. 
Cough ...................................... Kooek •••.•••••••••• Khu ................ lakobok. 

Coward·--·-···-···-- Ebatool!k ••••••••••• H11mookeelnok .••••• Chait•k ·--- .•••••••• Kootliahitchan. 

Cry •••••••••••••••••• Ki\hada. ·····--··--· Keya ••••••••••.••••• Nehah ••••••••••••••. Kaah. 

Cure ••••••••••••••••• OOhaeda ·-···--··--· ······-···-····· ···--·1 Shtatnoollab ......... Ootoohanakoo. 
Cut, a .••••• ·-···-··-· Teen-OOohW1eeteli •••. Kil6htok •••••••••••• Hootnasoltoo. 
(htt dowa ······----·· Toohoda •••••••.•••. -Ohaggidzu ••••••••.• Kltsalg .............. At-hoot .. 
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Vor,a7mlari; of the languages of the natives of Kadiak, ~·c.-Continued. 

Englit;h. Unalaska. K-a.diak. Kenai. Sitka. 

D. 

Dance •••.•..••••••••• Ainbahada •.•....... Seelga .••...•...••.. Atleh. 

Darkness ................ Kahihak.aiuleek ..•.. Tamleek ···--------· Heelhakl0 ............ Knoocheek.eet. 

Day ...................... Anneliak ............ Ahanok ·---··------· ChRRn. 

Day, to--·--··-···--- Vanaeeneliak ......... Aganaho6k ............. Chaan .................. lttat. 
Devil ................. Abllkay ................... Ya.ck ................. ~ .•.•. TYkanna.sh .............. Tseekiekaoo. 

Die ........................................................... Togoo .................. Cheenuah .................... Eenena. 

Dig .•...•..••.•.•.••. Anhoobeda ...•.••••. Hahoo ••••..•....•.. Kookeelia ..•...•.•.. Ekabek. 
Dog ....•....•...•.... Aykok ...•.......... Pinbta ...........•.......•...••..•...•.... Kekie. 
Door ....•...•..•..... Aheelrek .•.•••••••.. Ommeek .••••••.•... Tooka*k •..••..••.•. Voidt-baak. 
Down,layit._ ............ lnhanoonahada ....... Leybue ................ Neeneeltalh ............ Chavveke, 

Drink. ....................... Idhootsi6. ................ Tanha .................... *Keet-noo ............... Itann4.. 

Drown ..................................................... Keeten .................... Tgataalnan .............. Ootaboo. 
Dry ............................ Keechheeda ............. Keenhtsiaho ........... Nooletsooh .................. Kahook. 

Ducks. . . . . . . • . . • . . . • . Sakeedak . . .• . . . • • • . Sabol beet . . . •. . • • • . . Tinaaltga . • •• . . • . . • . Kaooboo. 

E. 

Eagle .•••..•..••.•••. 'l'eblok .........••... , Koomabeak ..••..... Youkb .•..••..••.... Ohyak. 
Ear ......................... Tootoosak .............. Chiune .................... Staeel-oo ................. Kakook .. 
E.ar-ringe .................... NeetokAk ..................... Akhleetot .................. Stsakeel-a ................. Ahkoo-kootleo. 

Ear·ril1gs for- the nose. Suklook....................... Mydak • .. ... • .. .. • • • .. • . . Sneeh ·a. 
Ears • . .. .. • . . • . • .. .. . . .. .. . Tootoosn.keen • .. .. • • • • Chiudok. • . • .. .. .. • .. .. • • . NoolteehruJtseel-oo. 

Earth .•..•••.••.•••.. Chekeko .......••••• Noon4.:~ •••...•..... Alsbnan ....•...•.••. Sleenkeetaanee. 
Eat ....................... Ke.da .................. Peedoho ................. *Keeoolh ..... ·-·. ..... Hha. 

Ebb .................... Ago-ok ................. Keendok ................................................ Hinnahlene. 

Ep;gs ..................... Sarulok.amnaholik ..... Mauneet.1 ... :,,.::.S .. : ....................................... Kooto. 

Ermine .................................................. Ameetadook .......... Kaholgeno. ................. '.raa.. 
Evening ................... Annelink Kin.lum _. __ Akfoak ___ ............ Haftlt!!!. -- . . ... . .......... HannL 

Eye ...•......•...••.. Thak .........••.... Inhalak .••••••.•••.. Sbnu.sh-a. 
Eyebrows ............... Ka.mtecnc.hn4neen .•• Kablute .................. Shconto-ok ................. Ka.a.te6.,. 

Eyelids....................... Thanke.h-seulje • .. .... .... Koomoogaeuga. .... • • • Snoutootm .... .. ..... . ...... Ka.o-kahekhoo. 

Eyes .•••.•••••••.••...•••.••.....•.•..••••• Inhaliok ....•.•.••••• Sbnashai.1rn. .• .•• .••. Kavv4k. 

F. 

Fall, let. .••..••..•••• It-beeda .•••••••••••. Ibtsbu .••••••••••••• Nootthilneeh ..••••••. Nakeek. 
Farewell............ Ang-an ...•••••.••.. Hvy-ey .•••••.•••.•. Nootbeetoosb ..••.••. Tekoosbkee. 
Father ...••...••.••.. Atbak ...•...•.....•• Ada.gs,·":.:.:_;, ____ Tookta .......•...•.. Ky01b. 

Fat.her, a grand ...••.. La-Tohen ..••••••••. Abaga. .•••.•••••.•.. Chata .•••.••••••.••. Ahleelbkoo. 
Father-in-law ..•••••...••.•.•.•••••••.•••••• Chaggiga............ Shpata"" .••• .••.•••• Abgoo. 
Feather .•••••••••••.. Sawakli.. •••••••••••• Cbooluke .•••••••••..•.•••••••.••••••••••. Ta.oo. 

Fever ••...•.•••.•••..•••••••••••.••.•.•.... Oknehvl\btok ....•.•....••••••...••.••..••. Kootsiti-iet. 
Find ..••.••.•••.••••. Ilheda .•••••••.••••.. Igoohoo ••••••.••••.. Nooinlheesh •.•••.••. Akaltool!hee. 
Fingers ...................... At-hooneen ................. Sva6nga ..................... Slut.ska .................... Kstlek.. 

Finger, fore • ...... .. .. .... .. . Chooh,·ahozik. ........ N. Teekh6....... .... .. • .. • • .. • . ..... • .. .... ...... • ... • .... .... • .... . Ka.tlehonee. 

Finger, middle ..•••.•• Teeklok.. ••• .• •••••. Agoolpaga .•..•••••.•••••••••••••••••••••. Katlehtlen. 
Finger, third .•••.••••..••.•••.••.••..••..... Ahanovyaha ..••..•.••.•••.••..•••.••••••. Ka.tl.aekak<>o. 
Finaer, little ..••..•... lebeelokaeheedon .••. Iggelekogf. .•••••..•••••••••••••••••••.•••. Ka.voonkaeb"k. 
Fire ..••.•.•.••••••••• Xeyhnak ..•••.•••••. Knok .••••••..•••••• Taaz-ee ..••••••••••. Ha.an. 

Flood ••.••••••••••... ChehdootOOleek •••••• Tooneehtok .••••.••. ···-················· Takeena.t6a. 
Flower. . • • . . • • . . • • • • • Chehogniao... • • • • • • . Pateehnet. 

1''ool, ''-·············· Dahkaheholuke ••..•• Oosvllnok ..••••••.•..•.••••••••••••••••••. Khlealtooahk6. 
Foot .•••••..••••••••. Keetok .••••••••.•••• Jo-oga •••••••••••••.••••.•••••••..•••••••. Kahooes. 
Footstep ••.•••.•••••• Cheemek ..•••••••••• Toomeet ..••••••••••••••.••••••••••••••••. KaboooleU!. 
}'oreh,.ad....... .••• •• TBDnyak •••••••••••• Tatka .••••••••••.••• Sheent·booboonoo •.• Kakab. 
Fox ..•.•••••••••••.•• Ookebeen .•••••.•••. Kabi4k •.••••...•.••• *Kanooloha ..••..••.• Nakatall. 

Frost .•••••..••.•••.•• Keyeh6k .••••••••••• Nunhlf. .••.••••••.••••••••••••••••••••••••. Kooualit. 

G. 
Gather ..••.•••..••••• Tahaeda .•••••••••••. Aohkee .•••••••••••• Inhta$ .••••••••••••.• X:ooteet. 
Get up •.••••••••••••• Ankada .•••.•••••••• Nanbahtoon . .••• : ••. • Htaneelcheet ." ••••••• Keetaa. 
Girl, a yonDg .•.•••••• Aebadok •••••••••••• Agl!l'ahalt .•••••••••. *Kelien kooya .•••••• Sbaaet. 

Give·················,······················ Taho .••..•...•.•.••. Sbla*'.kanhoot .•.••••• AhcbeetA. 
Give mato drink •••••• ! Teen taa.nak ehhecla. Tanhamook cheeg- Hashnooaheet-ye .••.. Atevat-heen. 

I 
geedna. 

Give me to aat •••••••• Teen aehhooda •••••• Naltmeekcheeggidna. Hasboolhinda •••••••• Abehatnet6.. 
Go .•••••.••••••••••••. le.ha •••••••••••••••• Ke8'1.a ••••••••••••••• Htlllllleoltooh •••••••• Kooaht6. 



 

THE UNITED STATES COAST SURVEY. 

Vooal>ulary of llw la11g11ages of tlw 11ativco of Ka.diak, g-c.-Coutinued. 

I Englit1h. Unalaska. Kadiak. Kenai. Sitka. 

r-- .. ------------:--------------------------- --------! Go a.way ............ ! Inahanehooda ..•.•.• : Aooha .••..••..••••. Tsaneeltoosh ......... : AhkootSO-Oboo, 

II

·, Go, let ............... l Jhneeda ······-···-··; Peed:z.u.·-···········;···-··-······-········ Cbecnnah. Cl·,·~n-, J 

God ...••.•....••• ··i Ahoh .•..••..••..•.. i Abyun ..•..•.•.••... : Na*kteltaane •..•..•. El•. 

Good. ..••..••.••.••• 1
1 

Macb-heeseleek •..••• : Aziglee .............. -: Pohallen ............. Tooakl!. ,- /' 

Gown or Parka ..... , Sa.keen. ____ ......•.. · Atkonk .. ----- ... ___ i Shtak-a ........•..•• Koototi;t. 

Gown made of iu-1 Cbeechdan ........... 1 Kanabluk ...•..•••.. \ Xeystah-a. ............. · At-bo1:hteo. I . . teetinei:J. 

Grass ................. Keybak ..••..•..•••. ! Booit. ............... i *Katsban .•••...••..• Chookvtm. 

Green .............. . Chidhaiok .•••••..••. Cho-onhablee ..•••.••• ! *Kt.eelt·been ....•••.• Nceheciut-ecahente. 

Gull~ a sea .•.••.•.. j Slookak ...•......... '. Karlaiat ·······------~Ba.sch ... ________ .... : Kekliatee. 

Anhek •••••••••. Kelut ••..••••• ······1 Sbint.Ika .•.••..•.... · KBDassl. Guto .•••••••.•••.• ; 
I 

H. I 
Hail .•.••..••..•.••• Tahenemdakskeetoo.i Kouhdat ..•.•..••••. Choocboonkalt*lm ... [ Rat.(li:st 

Hair ................. ' Imleen ..... ~·········! Neoet ..••.•••••••••• Stseaboo ····-·······i Ro1d1ahsoo. 
Hand ............... ! Oh/anlt ................. ; Taleha ......... ; .... ~ ..... ~Shcoona .••...•.•.•.• i Kacbeen. 

He.ad ................. ; Kamhek .•••..••.•••. [ Naskok ............... Shangg·e .•..•..•.••. j A~haggee. 

Healthy •...•••••.• .! Anhaha•eellelek ...•. ) Cllacheedok ......••. Poballen ············I Klekabltmeekoo. 

Heart. ....•..•...•. ,
1 

Kanmtheen .......... j Oongooataga -------·, s~e*kt.ee -----·----·-! Cateb. 

Hoe orshe ............ j Ikoo~·-·············1 Oonli ................. I Hhoon ............... ! Yontn: 

Righ ................. 1. Kaelik ................ 1 Kanahtoo1ec .......... I Trel!lhnoz --···· ·-··1 Klyah1e koole~k.C. 
Hill, a smnll. ......... 

0

1 .•... - .................. 1 Poonhok. mihlenok. ~. ~ Koonnltbishi. • • . . • .. • • Kooeha. ;;, 

H-old your tQngue ... ' Toonook Talhada ... 

1
1 Nuhneeln .•.......• ·I *.K.tooteelcheet. 

Hook, n. !hh ......•. 1 lmhazeen .•......•.. 8agoliak ...... ······i Eksbak ••••.• ··-····I Shalbootet.. 

llou11e, a .•••.•.•• --~ Oollon ........... ····I Nae. or p,h~khl!Pk .••. ! Youiah .............. : Heat. 
Howmuch .......... I Ke.nnaben ........... Kouhch~n ••• ." ........ [ Toonaalt-h6 ........... i Koousa.. 

' I ! I 
. I. : ! i \ 
Iron ..................... Komly ahook ......... j Cliyavik ................ / Tayeen ............... f Knyez. 

i i i I 
J, I , : ! 

Jast ••..••.••..•..•• ! Adal<>oho<>luke ...••• : Eklunolnok .••••••.. \ ...•••..••••..•. ······] Klckiihyit.aek. 

i I 1
1 

I K. 
i I ' I 

Knee .............. : Cheedheedak .....•.. : Cbiskoobka ..•....••• : Schee•h .....•..•...• ! Knkeeh. 

Knot or a tree ........ ! Yahh<>omto.lee ......... ; Avy&k ................ i Kzeeknn.. I 
Know,doyounot1me.I: Teen ahkat~hk.oh- ! Nalsvahpoon hak.a .•. ( Heet a shltneetoo ..... j Hateesekoogg6. 

teen-ee. i r I 
L. I I i 

~~:~:::::::::::: 1.~~~~~~~-~·:·:·:·:::::::I =~~~~-:-~~::::::·:::! ~~::::::-·:·:·:·:·:·:·:::::! ~=~:::hoon. 
Light •••.•••.••.••• Anhalyak .•...••.••• Aggiek ..••••.•••.•. 1 Keetsool. ••••••.••••• 

1

1 Oot<iekaa.n. 

Lion. e ..,,. • • • . . . . • . Ksvooak . • • • • • • . • • • . Adahluk •.•• - ••••••• ( Atahhlut......... . . . Taan. 
Lip• .•••.••..••.••• Athek ....••..•..•... Hluhkll............. Ezak .••••.••...••••• , Kabak-R. 

Li-ver ·-···-··--··--- Ahbek. .................. Aungn. ................... Sezzeet .............. 
1 

Rakeykoo. 
Live, where do you. Kana.nhoona-koothtn. Ne.nee-cbeet .......... ! Ndah t<>kee-eet.gan ..• Kook.!ffibhete. 

Loose •••.•••••••.•• Ibkeeeha .••••••••••• Tamaho •••••••••••• Keeliahtoonah •.••••• Kotooveeh. 

Lonoe ..••.......•. Keelok ..•....•.•.••. Ne.seta ...•...•••••• You .•••••.•••••••••• Be!Kt. 

Low .••..•••..••••• Kasloken .•••.•••••• Achahkeelnok ..•.•.. Tzeelbkats. 

Lunga............ •• Hoomehek • • • • . • • • • • Kamaganok •••..•• - • Stsat-tska .. - . . . . . . . . Kokahakoo. 

M . 

.Men .••.•••..••...• Tayaho .•••.•••..•.. Shook .•••••......... Teennll .........•.... Cbaokleyh. 

Mat ••••••••.•••••• So<>tok ••.•••••••••• Peb"t ·······-······ .•....••.••..••.••.••• Toots. 
Moon ..................... Tooheedak ........... Yu.alock Jr.at~ .... Ne-6 ..................... Teess. 
Mernlng ••••.••••••• Keely"m .•..••••••.. Oonoak .•••••.•.•••..••..••..••..••..••.•. Keskbe. 

Morrow, to ........... Kelliohen ................. Oonoago ............. N-eelkoonda. ........ .. 

:::~::::::::::::: -~~~~~:::::::::::::: ~~:~·:.:1.;:~i'~:.::! ~::-.-_._._. .. _._._._._.::::: 
:::::::~: :::::: ~:!::::.~:::::::::: -~~~.:::::::::::::::! ~=::~_. .. _._._·::::::::: 
Jil.ount&iu •.••••.••• Koothook .•.•••••••. l'oonhok anhlee ..••. \ Teheyl~·-··········· 
l!fouth. ...................... Aheelrek .............. Kanok .• K°Z-llJ_:..;,,~;J, Shnaan ................ . 

Marderer.. ... . . . . • •• Aleet·boozolt • • • • • • . • Tohodglanoolee .••••. ( Cheekllhube ••••••••• 

Jil.uclu ..••.•..•••. V)•hak .•••••••.••... Kabeell<>t ..••••.•••••.•••.•.•••••.••••••••. 

Sekanneen. 

TsikablL 
Aklee. 

Ahlllhkoo. 

Ahcbaan. 

Shaba"\a. 

Kak·e. 

Cbakoot6. 

Haak. 

295 
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rocabiilary of the la11guagel< af the iiativel< of Kadiak, .fc.-Continu.,d. 

English. Unalaska.. :Kadiak. :Kensl. Sitko. 

N. I 
Naib . •• . • • • . . . • • • • . Kaahelren ••••.•••.•. Stoong-a ... , •••.•••.. Skanna. •••••..•••.•• Kakahoo. 

Neck ..................... Oouk .......................... . Ooyakoga~.:.\-'•- .. ~--- ·.i;,". _ .............. ---- .... KasettL. 
Mf'lenhon ............. *Klea.n*kheen ......... [ Taakatel. Nep,dlf>l •.•. -----·--· Inukak _____________ _ 

Nephew ............... Omnin .................. . Ootsooga ............. Shooje ·-------------, Ahkeelk. 

Not, u fish ............. Koozmahck .......... l Aguloo ..... < .. _ ......... . 

Nigbt ...................... Ah1ak .................. • Oonuke ..... :~: ........... . 

Nose ..................... I Anhozin .•........... Keenaga ................. . 
Notdrile ................ Anhozin Hookik ___ .,.. Padzifohk.e. _________ _ 

0. 

Ta.hveelh. 

Taat. 
Kuclu. 
Kaslutoo. 

Om· •..••. ·-···-··-· Ahkadvoozeek •••. ··! Chaheeyoun •••••••. :Khaneetste ·--· .•.... Ahht!.. 
Old __ •... __ . _ --· ___ Ollek. _ .• ------ _____ Kaneeblak. ·--. ·---- Keychee _ --· .. ··-. __ Oot-eel!lhen. 

Ott-er, a river ........ Aakooyn.---········· Aakooya .•• ----···-· Tact-him. _____ .••.. Koosbta. 

Otter, aaeB---···-·· Checnatok ............... Ahnt\ .................... T-0*k~es ................... Youhch. 

P. 

Palm of 1,he hand... Chankala.... .• . •• • • . Toorr.t!.ga. •• . • •• . . •• . Slya.'ka .•• . •• . ••• ••• Kachentak. 
Pay1 to ........ ·-· ........ --- __ •. -----· ..... __ Nalsya.bo .................. Kiushilhnah .......... Agakenesnee. 

People ............ _, Tayuhoum1mholeeh.- Sboot ................... Koht-1ma .................... Hidcenke-et. 

Pillow .......... _ .•• _. Ka.nkeetak . _........ Aggin .... - ...... _..... T2et-aa:zdeen .... - ...... 
1
1 Shehet. 

Pine :fir .•..••. _---- _. ____ .•. ___ ............ Anknahaleet ........... T.spanlla. __ --- _ .... --- Aas~. 

Plant, to ............... It-beeda. ............... Lseelahkee ............ - ............................. 'l.'allka.na~oo, 

Play, to- ............... Mcebkaia. ............ Vooamec ................ CheenleooJ ............ , Achko-olh1a.t. 

Po1>r .••..••.....••. Itona.sak .••••••.•••. Nakheenahalee .••••. Pa*khool. .•••.•••.•• 1 Slsbaan. 
Poplartree ..••.•••..........•.•.•...••... Che•hoo ••.••••.•••. Esnee ..•..••••..•••. : Tokoo. 

Porpoise ---· ___ ---· AJladok __ - - .• _ ------ Ma.nhak ............... -- Koons.he~ --- --- .. ---: Chee-each. 

Pregnant ...... ····-· ldmaheleek ..... -···· Aksaluke ................. Halkhoon ................ Hetebaboo. 

Q. 

Qniek .•...••....••. Ayahohodooleek ..... Choogalee •••..•••.. Naheylhkeet ••••.•••. Cha.yonkoo. 
Quilt, a bed .. _ ••• _. :Kall<>oheen . • • • • • • • • . Oolik. 

R. 

Rain··-············ Chehtak ........... - ... - Kedok ......................... _ .. , .............................. Seevve.. 

Raspberry ••••..••. Halohnak ·-··-· .••.. Alagnak .••••••••••• Koolhkaha .•.••••••• Kloakoo. 
Raven ................. Kalkabyon ........... Kalubak .................. Cheenshla. ............. Els .. 

Red-···-····· .•••. Oolluthak •••...••••• :Kaveeglee ••••••.•••. Tahal1eley .••..••.•• Hanlahetli. 
Heindeer._ ............ It·Hayok .................. 'l'oondoo .!.1 .................. Patchih ................ 'l'avve. 
Rejoice ........ --····-· Kaanooda - ... •. . ........ Noonaneehsaba ....... Nookooeeltboonh ....... Nash<>ok. 

R~<h .••••••.••••.•. Toobkoolcek .•.•••.• Kaakok ·····--··-··· Kashkn.nlan •..•••••. Antllnkintee. 
River ••..•••••.•••. Chebanok •....•••••• Kooyk .• l. .. -... ~'··· *Katooo .••••••••••• Hsteen. 
Roe of fi•h • . • • . • . • . K=heesoo ••••.• _.. Chijoot or ahmajoot.. Kin •... - ••. _........ Kaakoo. 
Roof ...... --~···- ....... Oolanke.moonkeen --· Padoo ................... K.an•Ju1. .................... Hanatsn6. 

Root ••••••••••.•••. ··--···············-·· Nooggihh1ke .••..•••. Chan ...•..••••••..•• Ahbat!.tee. 
Rope •••.••.•••••••. Oomt1ak .••.••..••••. Cavahteee .•••••.•••• *Keelh ••••.••••••.•• Tikll. 
Rude •••••••.••••••. Koosooiooleek .••••.. Kamauahlee .•••••••. Tggeek.naoh. 

s. 
Saek, & ••••••••••••••••••••••••••••••••••• Haggok .•••.•.•.•••. Oolks •••••.•••..•••• Koelh. 
Sa.n d • • • • . • . • • • • • • . Choobok . • • • . • • • • • • . :Ka bea •••••••••• _. • • Soohoo • • • • • • • • • • • • . Klue. 

Sea··-······-····-· Allaook •••..••••.••. Eemt!.k: .• ~; •••• -.~~-- Noot-h6 ••.•••. ·-··-- Teyke. 
Seal,''-··-·······-· h:ok. ...•.••••.•.•.. lzuik .•.• J.::.b::L .. Kootsaheyli!-6 ..••.•. Toa. 
Sell··-·······-···-· Nooahada •••..•••••. Aggeechakne .••••••..••••••..••••••.•••••• Ihoon. 
Send .•••••.•••••.•. Ahkt!.need& ••••.•.•. Ty•kue ..••.•••••••..•••••.•.••••••••••••• Kooua.k4.. 
Sltoot •••••...•••••. Toomheda .••••.••••• Peedeed>Jne ••••••••. Teehkat •.•••••••••• Atoont. 
Sick ••.••. ··-····-· To.k:eehzeel< ••••.•••. Knal-ha ..••••••••••. Cheennah ..••.•.•• • .• Haneekoo. 
Sing .•••••.•••.•••• Oonuhacla ••••••••••• Atoovt!. .•••••.••••••• KatalyMb. ••.••••••• Atk"8hee. 
Sister • • . • • • . • • • • • • • Oo1lheen • • • • • • • • • • • • . • • • • • • • • • • • . • • • • • • • • . Qotalla... • • • • • • •• • • • Ahldyak. 
Sitdowu .•••••..••.•.••••.•.•••.•••.••••• Agomee •••••••••••. Neetaoot ••••••••.••• KannoO. 
Sky .•••.•••.••••••. Jnnyal< .•••••••••.••. Keliok ..•••••••••••• Yonyim ••.•••.•••••• Haats. 

Sleep·-··--········ Ss.hada ..•..•••..••.. Kahvli .••••• ····-·-· ·--··················· Nattli. 
Slow .••..•••••..••. Aiahohlokan •.•.•••. Chookalnok ••••••••. TllOonaheylk..et •••••• Takeyna.h. 
Slumber ••••••.••••••••••..•.•••..••••••.• Kavohanee •••••••••. Neeheeelh •••••••••• Ahekho. 
Snow ••••••.••••••• KBnneeh •••••••••••. Aunu6 ••• ~u:.k AJlah .•••••••.••••.• Kley1. 
Snnif •.••••.••••••. Ihdooteen ••••••.•••• Prosbka ••••••••.•.•. Ktoona. 

.::.. I'' --~~ 

6~:+ u~goon 



 

THE UNITED STATES COAST SURVEY. 

T'ooabulary of tlw language8 of ilw ualfreJJ oj Katliak, 9·c.-Continued. 

;;nglish. Unalaska. Kadiak. Kenai. Sitka. 

1------------------- -·---------- - --'-------

Soft ••.•••••••. __ .. --! Ku.nlia. Heydoluken Oonelnuk ..•..•..... ·i· ............... __ . .. . KatlyabetC. 

Son-in-law ............. , Naahoon ............ Neengouga ••••...... : .•.•.•...•••..•.•...•. Ahcehoh. 

Sp-ark.............. Keyhnak Kalmeeh- ! KalskL ...•.......... : ChatalahL .........•. , Hee-ktly.a. 

zeek. / ! 
Spoon.............. 'l'aho-zek ••..•••..•. ·i Alugoon •••..••••••.. • Spo.ta ..•......•.•.•. , Khclb. 

Spring............. Kaneckeen/i..an ...... -I Oobnohkak ...•••..•. ! Klek ...••..••.•..... ' 'I'akuoit~. 

Stars............... Stan ·--·--·---·---·-i Ap:-eke .............. ; Sceen ··-----·· .•.... : Kootahauaha. 
Stea.I·--··-........ Chha.da .••...•.. -.... i Teegie.eha ...... __ \ "'Knazz~·en .•........ : Ata.oo. 

Step............... KeetonKeydhoneen .! r.roome.enha .••••••••. -----------··---·-···-! Kakoost.ak.. 

::~:~:::::::::.::::::1 ~::o;::~~~::::::::::1 ~:~~::~~-·-·_·_·:::::::! ~:~t:~~~~~~· .. ·.·.·:::: ~:.'t" 
Straight ..•. -----·---: At-hlideehaleek •••.. j Nalek.eeglee ---·-·--·! T:sebalkbe ..•..•..... ! Klyakavoostiek .. 

l~~~::;~:jg;2·:~-d§>o':-_ !~~- }§:~~M 
T. I I i : 

Tnil ................... 

1 

Saroehehcheheteen- ······················! J>ka ..•••• -----·····, Kooho6. 

ee7lll., i ! 

Take ...••.•••..•...•. Suda·-----·-··-·---~ Tehoo .••..•••••••... llbkeet ..••...••.... ' Sht•(', 
Take away by force... Ilya"'"Uda .......•.••. : Aloodzhu .•.. ___ .• _. Ktooi;l1eclll'et ..•. _. __ I Ashtiwe.J -hene1mee. 

'l'enr ...••.••••.•••••. OonhAseda ••••••.••. ! Chaktaho .•....••••. ' Chnanhklut ..•....•. 1 Ai;teht•etoot-hoot. 

Teeth ..••.••..•••..•. Kcahooze.en .••.••••. : Hoodeit.;~~ ... :.!:. ....... : 8hreek-hn. ..•••••.•. Kaool1. 

~==: i~-~i~~:: ::::: ::J ~~;:::r:;~~~~::::::: ~::""~;;~::::::::::: :j ~::~~i:i: ............ • t~ta. 
,.rhat.is yours .. _______ j Inne-yemayounk • ___ 

1 

Hvy lspitpin -----· .. ' Non-iti. 

Thief--·----··---·--·! Chhanhelet•k --······ Tooglunaga1ee .•.•... 
1 

*Kaneetih .•••..•.••• Ata.oohatC. 

Thin ...•.•.••..•••••. ) Anmi.toolookan ••••• 
1 

Ameelnok ....... 
1 

'l~rcltt'et ............... Klyahiekoos,is:A. 

Threadmadeofthem-

1 

lhachuh"!yak .•••.• --, Keepak .••••• ···-···J Ko.tt~ah .•••......••. Tehk.at&stit!. 

testinesoftbewbale. I 1 

Throw .•..•• --·---- Anooso~da. ·---·- .... ' ldzhoo ---··-·····--·! Yatdeeltuh. 
Thumb .••..•..••...•. j HooU.k .••..••.•••.•. 1 Kamluga~.,-,.,. ..•... 181ukts .•.•.•.•....•. Kaakoosh. ), 

Tongue ••••••.•••••.. j Alinak ............... 

1

: Oolue: •• ..: .. ~:? .. :;.·-... ~.--j Stseelue ............. Katnoot. 

Touch, donot ......... I Anehtaganan .•••.•.. Chagmh1 ............ -·i Tgaa. 
Touch me~ do not ...... •reen anehtahanok ... ! Chahinnilnha _______ I Ltoosilhan .•......... Henka. tetsen. 

Tree-----------·· Ya.hak. ------------ •• ! Kobohak tsbalakua ·-\ Ti;balacooyo. ...•..••. Shaak. 

u. I I 
I I 

Urchins, i8ea. ............. Ahoknok ............. 
1 

Oot-0ot ········--····/···--· ................ Neets. 

~=::~.·.·.;~--·.-. ::: ::::: ~::~::i:~::: ::::::I :::a~:::::::::::J;:;~ :::: :: :::::: :::: ~::~eekeeka. 
Venereal·------·-·--- ·····-·······---------I 1doonak ...... ________ : Tso-oeestat ..•... ____ Ka.tluke. 

Volean<> ,. ••...•.•••.. Kiohozim Keegn~hee.j Inhyak ••••.•.•..•••. i Tokoge-hnooballey. 

w. I I 
Walk .....••..•..•••. ,. ••.•..••.. ··-·······! Quinhdeen ••••...•.• ! *Kanoontoosh .•..... Haaeaco<>. 
Wash •••.••..••••.••.. Cheoohoda .•••.•..•• 

1 
Ohtok6 ..•....•.•••.. [ Tnoonlea.h ...••..••. Naootst. 

Water ........................ TBllak .................. 
1 

Te.nak ................. : Veelhne6 ............. Ieen. 

Weak. .................... KaubRleeken ......... 

1 

Tookneelnok .......... ! *Ktakhooleen .......... Kl~kblef't.seen. 
Wet ...•...•••••.••••. Chabtakohalik .••••.. llloodzok ~:·•··:-,:·.:·/······················ Ooteekek. 

~::~~~:o~i~~~~:1·~:~:~~~;~~t:~;;~1 ~Ef:::~.~~::~~::1·~::::~~~~~::::::::: ~=.~: 
What ii your name .. • ................................. 

1 

Na.mathoou .............. I Nteenee:gee ........ - ...... CooBisagg6. 

W'bere are you going .. Kananoomeen ......... Natmeinayouit .......... i Ndah teenue .......... Koot6seheen& koob. 
Wh~re were you. _____ Kanaliok Teleetheen.j Nahln puden ..... -·-1 Ndah toozitoo. ___ .••. Kooteseheekooteen. 

Wltlte .•..••••••••••.• Oommeleek ••.••••.•• I Katogalee .......... °' Talkae •••.•••••••••. Kletyahete. 
Wby ••••••..••...•••. Alkomoen .••••••••.. 

1 
Chaloodeu .••...••.•• 

1

1 Tsatakoo .••••••.•••• Takolk81UB. 

Wide .•••.•••.•••••••. Sl&kseek ..••.•.•.•• .'\ Ayanahtoole6 ..••••• Trelt-htm •••..•••.••. Klyakle·koohoo. 

Wind .•••.•••. _ •••• .,. Kycheek •••••••••.•• Kyauk .• /.\:;~:'"·"'-\ Kakneeoon •••.••..•. Keelbcha. 
Wlnler ••.•••..•...•.. Kan6k .••.•••.•...•• ! Oolueeok._ ... ··----i Hhee.·-············· Tan.koo. 
Wipe ••..••..•••.•••• Kidbooda .•.•.••••••• ! Alshue .•••••••..•••. i Knin*kaah. 

38 
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T'umlJ1tla1'y of Ilic la11g11age• of the ·11ative., of Kadiak, •fc.-Continucd. 

Engli•b. I Unalaska. ·----- ~a~'.:1'_.__ __ : Kenai. I ____ 8itka._ 

'\Vise ................... ! Akamkabek .••.•••.. ~ Oodzveetoolee ...•••. ; Heet·aueezzmi ..••••• I Hakoot,-,ek6. 

Wizard ......•..••.... i Koohok .••.....•.... ! Tonanok ..•..•...•.. ; Chaanrhoo .••..••... [ Eht. 

:::~"'.'.::::::::::::::1 !:::~:~~~::::::::::, ~!:'::k_:::::::::::: :i :::1~:: .. ·.·.-.-.-.::::::! !::::::·e. 
Wound .• ~~-····--··-·1·····--··············· K"ee~e .......... » .. ···1 Skoo*kha ........... Eeyctli. 

- . -· I 
Ye.ar .•.••...•..••.••• Elok ..•...•••....••. 

1 
Cbeeoolek ·······-···! Shantto. 

Yellow ................ ! :Madelohnok .••..•••. : Choonbehlcc ......... ! Talt:sah6 ...••..•••.• Knndgchecnyuh 

I f I entb. 

Youn:u~~~~~:.-- .... · 1 Soohonazak .••• _ •••. 

1 

Soonbak ............ 

1 

Kooteehazalbeen ..... 1

1 

Isvet. 

1..--···-·-·······--·1 Atoken .............. ! Ataoodzek ........... 1 Tseelgt:m ..••..••..• Klek. 

L: ::·_: :::) g:: . . ::_.! f ~~:t: ::_ J g~::~:: ::J ~~::~ 
6-----·····--·-······1' Atoon ···············1· Ahoi-lune -----···-··i "Koojtouee ••••.••••• i Ketooshoo. 
7 ..................... Oolloon ............... Malehonheen •••••••. 

1 
Ka.nts-e-b€ ··-··-···-I Tabatoushoo. 

8-. --- ........ --- .... ) Kancheen ----- •.••. -1 Inglnlun ................. i Ltakool-e .............. 
1 

Neetskatomhoo. 

9--------------------/ Seecheen ............. 
1 

Koolnhooen ---------1 Lkeetseet-hoo -------1 Koo~bak. 
10 ....................... : Atek .................. ! Koolen ................. j *Klujoon ............. Cheenkaat. 

I : I I 

11 .. ------·--··------·: Aleem utoken seeh-, Athahtok.----·-··-··;·--··--··--······ ... -··-1 Cheenkaa.t avan-
nohta. : i hak kJek, 

I 
I I 

l~-------------------- Ateem arlok seeh-1 Malhognook ....... - •. : ..................... _. ___ j Ch"enkaat av.an-

! nota. ! . ) . i hak teh. 
13 ....................... i Att~eru kankoo ~eeh- l Pmgu-you-nook .•••.. i. __ , ................... _____ I Cbeenkttat avau-

I I 
nota. I 1 lmk notsk. 

14 ...................... i Ateem secheen seeb- Sta.mu.nook ............. 
1 
........................... 1 Cheenkaat avan-

1 nohta. i j I hak tack.oon. 
15. ·-- ..•.. --- .... --- · f A teem chaan seeh· i Talee-mjlnook --- --- -1 · ..... -- ..... ---- ...... Cheenksat aven-

j nobta. . i i hak keechecn. 

16 .......................... 1 Ateemu.toonlieehnota.! Ahoyelooggenook -··\·-···········-----·--·:I Cheenkaat n.yan-

1 I I belt ketoosboo. 
17 ......................... 

1

. Ateem oolloon seeh- Mals-llonbeenook .......................... Chae11kaat avan-

nobta. I . hair. tahatousboo. 
18...... ••• . ..... ••. ...... A teem ko.n-chcensecb-: Inglu lugn.ook -----· .............................. ' Checnkaat o.van-

. nohta. I hek neetskatoo-
1 I 
I I shoo. 

19 ........................... 1 Ateem secheen seeh-. Kooluhooyanook ........................................ Cheenkaat avan-

1 

nohta. halt. kooiliak. 
l!O----------·-······--, Alhetiah ............ 1

1 

Kooln0-0k orsvinil.k: .. Tsilhe.tns ..•••.•••••• Klek-k:&. 
30 ............................... Kankoodematek ..... 

1 

Sveen&k ko-olno-ok. I Tootk.lujoon. 
1 a.zluke. 
I 

40 .................... S.ecbeedem atak •••. : Sveeni!.kmallok •••••• 
1 

Tangeklujoon. 

50 •••••••••••••••••••. Cbaanheedeematek --1 Sveen6.kmallokltool- ' 'l'•kil·oo klujoon. 
nook pin ha you-

. look. 
60. ..... . ..... . ••• ..... ....... Atoonhidim atek ........ : Sveenet pinbaion ...... Koojts klnjoon. 

70 .................... Oolloonheedeem atek.
1

- Sveenet pinbalon Kankehoh klujoon. 
koolnook. 

BO-..... ---- ... ---- .. --- .1 Kan-cheenheedeen 

I atek. 

90 ••••••••••••••••••• ·1 Seeeheenbeedeem 

1100 .................... s.:: ............. . 
Sveenet staman. 

Sveenet staman kool· 
nook. 

Sveenet taleemaloot.. Tgas11an. 
Sveenet kooleen. i ~-~~-=-.:=! Alhim seesak •••••••• 

~----~--~~--~---~----'---------~-------~ 



 

APPENDIX H. 

lli!leorolo11kal abifl'aut for Sitka from 1847 fQ 1~62.-Rain <t11tl n1eltc<l s11011· fall at Sitka, fo ;itche~, trilh the 1111111/wr of days 11po11 which rain, 8now, or hail feU, m· whe11 thick fog prfl'11iled. 

CO>IPILED llY GEORGE DAVIDSO.<, ASSISTANT CO.,ST SURVEY. 

Year. Jan. Feb, Mor<h. April. May. June. July, Aug. Sept. Oct. Nov. Dec. 

--------------~!--_, ___ , ___ _ 
Total I Yearly 
iudn:~. : min n.nd 

---I __ --~ flDO\Y. 

(a) ..... - ............ __ ..... _ .. __ 

1 

2.20 I 2.50 I 2.80 3.25 Ill. 
(•) .......... ·-........ .......... 0 0 0 0 ( 
(a) ................ __ .. .......... (b) 13 19 17 17 2 o~ I 
7.75 1.30 l.fiO 7.15! 8.40 2.15 0.90 8.55 12. 
1.00 4.50 ~.95 1.55] 0 0 0 0 ( 

51) 

18 19 20 li ! (c) 12 (c) 13 i (c) 7 (· J 17 (c) 

O. 50 4. 15 0. 05 (a) I (a) 2. O!J ' 4. 16 9. 808 14.: 
0. PS 3, SD 4, 85 (a) (a) V U 0 ( 

(c) 5 (c) 9 (c) lfi (c) (a) ' (c) (a) 20 24 27 2 

22 
127 

5 

8. 65 
0 

23 
12. 55 

() 

24 
11. 119 

(), 288 
~5 

JU.EU 
4. fj[ 
.... 

76. ~o 
14. 43 

(/1)44. 41 

~H. 25 

o. 101 1. 732 o. 652 3. 628 3. 11 s 9. 798 3. 143 10. 310 15. 226 14. 067 9. 3:m 5. 593 ~:J.:JUl 1 ....... _ ... -I 
3. 420 3. 567 1. 455 3. 016 O 0 0 0 U 0 O. 745 O. 2il4 12. 497 : 95. 808 

18 24 l6 19 23 23 13 22 2:J 27 21 20 .......... : ............ , 

6. 239 4. 649 4, 486 4. 042 1. 577 5. 336 4. 673 2. 684 2. 4;14 13. 778 8. 099 B. 059 66. 0561 .......... "I 
l. 852 2. 553 1. 185 0. 201 0 0 0 0 () , 0 I), :l'J·I 0. 314 6. 39U 72. 45ii 

20 21 19 14 14 20 20 16 13 · 24 21 n -....... -............ . 
ll. 234 5. 168 3. 420 2. 244 4. 719 (d)2.630 l. 891 8. 5·13 rn. 0151 12. 503 5. WI 0. 537 70. 623 , .......... - . 

rrotal 
rainy 
dllyt1. 

(1<)16:) 

007 

189 

'252 

2":!2 

0.148 2.683 l. J!.>o 0.920 0 0 0 0 0 0 11.492 J.177 fl.540 i (e)17.163 
27 21 13 18 20 22 17 23 22: 24 21 9 .......... '[............ (<) 232 

15. 028 4. 055 3. 610 3.100 5. 079 6. 164 4. 124 7.181 6. i3:i rn. 527 0. 431 15. 883 90. 934 !10. 9:M 
30 15 21 13 19 20 2'2 2u 19 26 a) f.l 2e· .......... -........... 237 

1854. Rain and snow.......................... 2.504 6.28.9 10.091 3.395 7.812 4.478 4.R!l5 :l.969 8.41'1 11.550 14.712 9.059 87. lil 87.171 I 
Ralny days............................. 15 22 23 27 27 22 22 22 20 2:J 30 21 .......... ] ............ I 247 

1856.Raln ................................... 4.438 t:l.508 6.047 5.451, 2.79:! 5.080 8.114 3.071 12.727 11.140 7.:m 5.07~ 83.~261 .. -....... . 
Snow................................... 0 0.0.j6 0.551 1.250 I 0 0 0 U U 0 O.m19 1.432 3.6tH 87.51·1 
Rainy days............................. 24 2l 23 30 : 21 22 Zl 23 30 2f. 2:1 16 .... .. . ... . . .... .. .. . . 28.> 

IS57. Ram.................................. 0.638 0.000 1.fi23 6.562. 2.600 5.7Y5 10.889 6.441 8.076 !!.858 rn.6!16 J4.8l5 I 79.393 ! ..... _ ..... 
Snow................................... 2.480 2,035 l.048 0 I 0 O 0 0 O O O 2.46:1 8.02\i I 87.41!1 
Hainy days.... ..... ............. .... . 16 12 14 23 i 21 26 29 20 21 24 21 I 26 ..................... . 

1858. Raiu and •now.......................... ~. 807 4. 22:1 8. 794 4. 46'1 : L 3116 3. 781 5. 1!15 5. 790 7. 861 9. 186 14. 2fi ~- 1211 81. 7i6 81. 77fi 
Rainydayg............................. 24 17 25 21 j 15 21 JH 21 21 2rl 2\l 11

1 

......... T·····-···· 

1859. Rein................................... 15.27:\ 4.4'.'0 3.135 6.HO 5.7~:1 2.:;2;, 2.33:; 13.405 D.14:; 6.8311 2.8:)5 8.860 I Ell.7r.H. [ ..... ,.- .... 
Snow....... ........ .................. u. o!J5 o o. !i:JO o u o o o o o.1:n u. JIO tl. 045 l. 61'.i I ~2. :n:i 

I 
Rainy duyjj .•.....••.. .•..••............ ~5 11 16 2fl 25 16 21 24 21 2i 10 2~ ··········1········ .. . 

1860. Rain ......................... ----...... ll.883 11.130 2.!l2U 5.0!l5; 2.220 (al (a) 11.663 14.545 9.7.50 (a) (a) 69.208 : ......... _. 
Snow .............................. .,... 1. 085 2. 670 l. 580 (I. 500 if! (a) (a) IJ () 0 (a) (n) I ii. ~;13 I (g) 75.1143 
Rainy days ...... ---................... 24 22 21 m 12 17 9 25 JA 24 18 (a) 7 _.,, ...... _ ...... --. 

\ 1661. Rain .... -........... ,_,, ___ .... -.... 7.129 5.455 4.230 3.395 J.550 0.90l 2.715 6.350 6.ll9 13.07:1 4.665 (/) 55.57~ ! ....... -. ._ .. 
I Snow .......... ,........................ I. 259 0. 275 (i) 0 (i) O 0 IJ U O U o \ IJ. \l!JIJ 2. ji~ , :I. 0\16 I 60. fi(18 

Rainy days ...................... _ 16 21 16 17 12 8 19 15 21 21 17 1 Hi ......... . 

1

1862. Rain .... _.. .......... .... .......... o 800 4. 820 o. 789 2. 044 4. 926 2. 192 J. 504 ~- 144 J:i. 921 H. U-.!I I rn. 0391 10. 9fi7 I 78. 47,J 
Snow................................... J. 790 0, 996 1. 4e5 l. 056 u. 622 O O 0 U o O J. 32'~ 7. 475 I 85. !l4(l 

, Halny days .......................... _ ---~ __ _::_ __ ~ --~ --~ __ _!.:__ __ ~: __ 23 __ 25 __ 20 ,-- 24 __ _:'_I.:.:.:.:.:_::_:_:_ :_::..:.__:_:_::..:.:._! __ :=_ I Total• ................................ 107.007 99.106 ti7. 701 62 206 55.31\ '>5. 720 57.3l0 I 109.159 J5f, 951 17fl 02; I 118 788 I ll4.'l~'1 i (J) ......... .. 

1 Monthly mean rain°fall............. ... .. ... ... 7. 64;J 7. 079 4. 836 5. 016 4. H2 4 03fl 4. 103 I 7 277 10 4fil I 11 8fi8 I A 485 8 20(! 83. 33

1

1 .......... -1 (k) 
] Mean rainy days............. .. .. . .... .... ••. 20 18 19 lH J~ 22 21 i 23 2:J ! ~fi I 2~ I ID ~ ..... ... .. ...... .... 24:) 

------- -- ___ J 

25'.J 

2.i4 i 

;::_n 

~ie 

2CQ 

lu 1847 and 18481 and in 1€57, 1858, 18091 18601 le61, and 1862, ob.servation11 were made every houri ln 1E41J, 1850, 1851, 185:2, 1eJ:l, 1854, nud l8:Jfi. 1lu-•y \Yne made from 4 h. to 20 It. 
a No record. d Only twcnty·funr days' ob1wrva.tlon!!!. g f'or seYen nud one-third month~. j AYcrnge for H. 09 year!!:. 
b A ell'ar month. e Eleven and four-fifths mo!ltbi;. k. :E'or eight rnonthi:i. k A v~rngr.. 
c ~o rce<Jrd of the Loura upon wbioh rain or snow fell. f No record after tho 10th. i Hair mouth cle~r. I All 8now. 
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Barometer at Sitka, in inches, fram 1847 to 1862. 

y enr. * ,:, fi' II: ., ' ~ ~ II ~ I ] I ~ : ·~ g ~ S I ! ·~ 
j ! l,~ ~·11 ~ j i1J J1Ji! J~j~~i~ 

i .---1----,---1---,--- ---1 -----1---:---i---:--- --------
' 186~-------- .. ------ / 29.931: 29.9021 29.664, 29.854; 29.965129.908 29.930' 29.906 29.828: 29.85llj 29.8~2: 29.618j 29.832, 29.630 ... - .... 
'1861.. ______________ 126.695· 29.507

1
29.790; 29.6:W 29.871

1 
29.854 29.830, 29.938, 29 814 29 729! 29.564'129.640 2!l.739'

1

29.994--------

186Q ___ .. __ ,, _______ I 2'J.582i 29.639 29.618: 29.775. 29,900, ao.o-:::i 2!l.!12o: 29.854 29.834 29.620
1 

29.642 29.806, 29.76e 29.5I6---- .. --

JB5.~-----·---·-----· 12!l.66o
1

29.sro 29.489, 29.929
1 

29.852; 29.822: 29.8971 29 910: 29.735 29.656, 29.800 29.792, 29.754129.5181 ... - .... 
18;'\f< ___________ ,, __ , ! 29.860 1 29.820 2!l.m2' 29.691 29.877129.887 29,9ss: 29.882 29.866 29.602 29.56:3 29.478129.702 29.462 •• _ .. __ _ 

' I I : i I I 
1, 11:·_:,:,·. -_ -_ ·_ ·. -_ -_ ·_ -. -_ ·_ -_ -_-_ -_ -. ' 29. 786' 29. 705: 29. 7351 30. 012, 29. 8781 2!1. 7421 24. 930, 29. 842 29. 75() 29. 664 2!J. 741 29. 428, 29. 764 29. 560 .. - - - - - -
. e 1_.o 29. 644: 2~. S3Ii 29. 870: 29. 5.36: 29. 885] 29. 85...') 29. 932 29. 990 29. 76Fi 2rl 710 2g 7181 29. 6881 29. 788: 29 5:?9, ..... 

: 1854.--··----------· 29.998 29.676: 29.852: 29.690 30.018' 29.780 30.108 29.900· 29.846 29.850 29.5801 29.684 29.878129.582 29.828 29.584 

l
'ie:->'l-------··--··-·· ?9.3l'e 29.S3n) 29.878 29.925, 29.V3P, 2'J.93B 30.])j)O 29.992; 29.862 20.606t2'J.srn) Z>.602' 29.Bl6/ ----- 29.816

1 

.. ___ _ 

JP;;2. -·. - __ ..... __ .. 29. 794 :29. 8821 29. 898 Z.J. 600 23. 967
1 

29. 980
1 

29. 972 29. 906 29. 988 29. 040° 2~. 744
1 

29. 864 29. 8461 29. 594 29. 844 29. 600 

:18.51.--········----- 29.580 29.538: 29.844 30.087 30.048 30.053 30.1)16 30.000 30.05'1 29.772 29.i781 29.888' 29.918129.658 29.917 29.til2 

18.~ll* .. ___________ ., 29.63U 2'l 68~129.7~ 3U.1U~ 1 29.991. 29.8'~ 30.03~ 29.954 29 93~: 29.67~' 29.48~129.l:lo~: 29.83~ 29.5~~-:.:~:_J_:.: . .:.::..:.:. 
Mean•--·--··· I 29.712, 29.784~ !!!l.BHj 2'J.S22

1
, :!9.932! 29.894

1 
W.965, 29.928: 29.856li 29.699: 29.691129.696

1

1

! 29.721: 29.fiOO ··------1 ···---
' . I ' . . 

*From 1857to186~ the observations were made hourly; from 1851 to 1856 the means arc given of 17 -Observations e-ach -day at 6 n. m to 10 p. m., 
indu~iv~. 

t A remarko.hly clear month, with ecmtimtOU!4 winds from the n(}rfheast, {true;) in 1850 th'~ nu•&n!i! are formed from the daily meoa.nQ derivf'il 
from the tbrt>e obli'!er\·ationfl each dayi at(; a. m., 2, and 10 p. Ill. 

Thcrmomdcr at Sitka, 1847-1862, ( Fahr•nltcit.) 

51.6 

46- 0 52. 7 

47.1 51.8 

48. 7 52.0 

49. 6 52.0 

<1.· Obsrrvation.s hourly. 
tMeans of 17 observations each day1 at 6 a. m. to 10 p. m., inclusive. 
: Daily rneaaS! from three obAArvatione. 
~ ~~:i;:~:1~0~r;h~~~~~~~i~~~.daily means derived from the hrec obeervations e~h day, at Ra. m .. , 2, and 10 p. m. 

i 
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Elasticity of aqueous vapor at Sitka, 1847 to J 1%:!. 

Janu.ary. FelJruary. March. April. ll!ay. June. 

·-------·----T 
e" ! er 

e'1 e" \ c" 

Year."' 
----------~----------. --- , ______ _ 

c" <" c" <" 

"' c" e" 
; . e , ! e : 1 e 

!----------------·---.---· ---1---·----- ---- --- ___ , ___ --------

18fi2 ___ ·--------------·------ ------ ...... j 0.120 !1 
0.086 0.1391 0.0131 ~ 0.148 o.o;J O.LJ-0 O.Ofl~ 0.2Cl3 i 0.075 o.zn 0.076 

i~· i:• -~-_:: __ : _ 1 ·~~\ --~ ·~~i E \ij• •~- E, ·~~ :~ 1 
E\, ·~~. § 

~:~::::::::::::::::::::::::::::::::::::! :~:~ l :~:~ :~~~I :~:~I :~~~ :~~I :~~: :~:~: :~~: 1. :~~ l :~~~ :~:~ 
1854 .•••.•••.••.•••.•••••..••.••..•••••. 1401.087 .111 .OOO· .1:>9 .081 2m; .n77 .24Ri n~41 .:im

1 
o;;:i 

1852.................................... .211 .087 .176 .0871 .131 .073 I .192
1 

.079: .26' I .084, 2!'\l ... 8:J 

L851.................................... .15.J .086: .184 .0911 .186 I .082 .2011 .07~ .275 I .07':" 1 3:J5 .OP2 

I 
1s:>o .................•................... 10s .o85 .1so .ce~' .12a I .01s I .184 .osc. .2H I .os~ .2% .on 

Meaue .•.......................... 10.158J
1
0.osu o.ill7 D.OetijO.iGS\O.oso \0.19e •0.01~ ,0.2>L iU.ow U.:iotl o.cs< 

\ ' I i I I I 
------- ------

July. August. September. October. November. December. Year-Jy mPunR.11 

1 

e'' ---\--,-,,-'-- e'' -·,---~~-----e-"- e11 e'1 I Year.* 

I ' c" I , e'' e'' c'' c" i' __ c_I 
1862.. .. .•• . .•••. .•. ••. 0. 347 i 0. OW i 0 .. 3834~ 1

1 0. 082 :- ~~ ~Sli !~85 0. 2"24 0. O~!\ 0. 2l2 0. 0821 0.188 i- 0. 0~.3 11-;-2"~l 0. 080 I 

1861. .•••••. --.......... .368 .082 \ _ .085. .365 \ .Ur.!~ .!!57 .088 .16J .081 ,112 i .G83 .245 .082 \ 

I

U360 .................... ; .394 .082j .395 .ooo: .317\ .084 .271 .093 -~~::! .0851 .1571 .085 .~5-3 .OB:il' 
1859 ..•...•..••••.••.•• / .3Gl .087l .379 .0921 .342·i' .091 .211 .OE3 .135 .081 .l!l6[ .0901 .2~6 .085

1 
.1858 ...•..••.•••..•..•• , .368 .087! .369

1 
.089

1 
.310 .088 .23!! .084 .2J; .08"1 .142, .oe<J' .242 .086! 

1ss1 ..••..•• ·-------·· .378 .()91 I .374 i .o~6 .318 .085 .266 .0!10 .2.15 .08~1 \ .198 .. CY.lo .2;;i .oe5 f 
1856...................... .341 .0871 .375: .088 .3371 .09ll I .2:~R .OH() .214 .Ot!~I .161: .087 .2,'.")t' .OB6 I 
1%4................... .354 .084 .379 I .OBG .331 I .087 .2l1 I .086 24f, .08'1 i .JR4 ()1<7 .24fi lli'5 

185~ ..••.• ·-· .• • • . .. . .. . 3G9 . C85 . 393 . ()\)\) . 336 I . 001 '?77 : . Wl .180 . 087 i 113 ' . 080 . ~50 . 083 \ 

1851. ..•..•.•.••..•.... 1
1 

.378 .084, .4101 .0841 .:i3;:;i .osr. .~ep' .084 .:2e .oeGj .137
1 

.oss .260 .084 

1

1850 • _ •••• _..... . . _ • . 3G2 . OH!i I . :i.q;i : • 090 • 330 , . u9~ . 2.:;J I . oe9 . 20 l . c,s,; l 1P9 . 089 • 2to . 084 
1 

Means ....•..• ___ o~IO.IB7fO.;;-\Q.lIB810. :i2~ \ o~ 188 O.;;;;J,O.oe:; ();;;:;- O.rl8il,oJ.l2 U.i>n10.m ~I 

NOTE.-c" expresRe-s tbe for~e of aqueous vapor exh1ting in thf' air, awl t that "lvhich would e-xi!\t if Urn FLlr wa~ 8atnrated. 
*In 1850 the means art_• formed from the daily mPatlS derivl:'tl from tht~ three P:w,h day at 6 a. m., 2 amt 1011. m.: from 1K>1 to 18.:16 tlH1 mean!i aro 

gi\·eu of ~l'"Venteen ob:1wrn:ltioms each day u.t Ga.. m. to 10 p. 111., inclusive; from 1857 t~> 186~ tlm ob~ervations were made hourly. 
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APPENDIX I. 

Obscrrntio11s of the barometer at Illoolook, U11ali1ska, rc<lacc<l tu 14) Rea mar, 63°.:; Fahrenheit, 182G iv 1834. 

Years. I January. ! February. ~:h· ___ \ __ -~~~ J llfay. i June. I 

I Max. I ~~~~' M::- Max. i Miu. i Mean. Max. 
1 

Min. I Mean. l\!ux. Min. Meo.u. I Mux. Miu. I Mean. l Max. I Min. I Mean. 

1825 .. --·. _\ 30. 09 28. 45 2~'- ~~- '-;-9. 5!i 28. 42:~;~-;;-;·. 29, 71 28. 19i 28. 958 29 88 29. 84 29 242 I 29. 90'. ~~~~1-2:i~4-:;-: 29. 79
1 

28. 88 ~I 
~~~~:::::::ii~~::::::: ~~:~~~I~~:~~: :::~I::::~: ~~:~: ::~~1 :~:~~~ ~~::: :::~~ ::::~ -~~--~.--~ .. ~1-~~ .. '.~~"-~~--~~:1-~ .. ~~ --~~--~~I 
11:!28 ......... 29.94 28.77: 29.47 

1 

29.84
1

28.a5.
1 

29.17 30.08. 2~.721' 29.42 29.74' 28.98 29.32 30.06, 28.94j 2R50 29.78
1

28.96 29.44 ! 
18~~~ - . - - ... ; 29. 73 28. 36' 29~ 29 I 28. 6!}, 2f!. 55! 29. !!O 29. 981 28. 51 29. 08 29. 24: 28. 44 29. 53 30. 11; 28. so: 29. 43 29. 8!Ji 2!1. 05 29. 55 I 
is:io ... _ ... 29.9r.] 28.97: :l!l.4o5 30_3g' 2R.R7j 29.592130.12: 28.93l 29.fi:l!J 30.20, 28.7!\ 29.360 3o.rn: 28.92 1 ~'!l.505:2!tB612H.87 29.5421 

lRll .. - .... ! 30.14: 28.26 29.307 30.05' 28.27: 29.107 I :io.00128.15. 29.309 30.03 23.GG: 29.501 29.90 !!B.90, 29.559 '30.101· 29.13 29.642 
' I I I I I : I I ~.60' ii 

! J832 .. ~····i 30.:22 29.03_ 29.743 30.25; 2!l.07: 29.607 30.11· 29.28
1 

29.778 2:1.97! 28.98129.533 29.85 29.04! 29.500 i 29.89 29.ZJ ;.;:.1 '1 

i 1833 ...... _: 29.59, 28.40 :J<J.030 3o.os: 2s.67: 29.246 '30.00 28.50129.302 30.1128.60, 29.573 29.80 29.17! 29.518 :. .... ., .............. I 
I 1s:i4 ....... 1 30_ 20

1 
28. go 29. 579 . :io. 39i 2s. 49

1
. 29. 599130. 26

1 
29. n

1
. 29. 860 29. 99'. 2s. 79. 29. 4119 :io. oo 29. 44129. 713 29. 99l

1 
29. 01 29. 528 

1

1 
I ·-,---:-:-,----1---,---- -1----1_, __ , 

I
' lffruns ..... 1:W.96'28.90 2Y.Jl7 '30.031 28.66: 29.341 30.03 28.571 29.416130.02, 28.7'.3! 29.429 ~~l.!/;) 2'9.fr2 29.464 29.89 2<J.o4! 29.520 

' ' I I I I I ' 
11~;;::;;a~~ =:====1=:==1=1-=1==1=:=1=-==:====,I: 1== 
I this montll. 30. 26. 28. 26 ....... - 30. 39 28 27 ...... _., 30. 26 28. 15 ... - .... 30. 24 28. 44 ...... _ 38. 11 28. 80,. ....... 30.101 28. 87 ........ 
I__ ! I I ! 1 

Tlie mean of all the ahuvu 0L~ervatium1, niue full y..,an;, i!:I 29. ~21 inches. The lJjghef'!t 0U1:1trved rt'ttdiug in th~ abl've tiarn was 30, 39 incheti, and 
the lOW€Ht 28. 0.) incht.>S. 

Year~. 

' I I I 
July. Augtts'.. 1--S-~~~~b;-r· __ I ~ctober. [--- ~~v_:'~~'-·_I ~embe

1
r_. __ 

1 
~::~~: : 

Max. j Mm. 1 Mean.: M.ax. Mm. I Mean. Max. 1 Mm. I Mean. )lax I Mm . .Mean. Max.11\fm. MeaD. Max:. Mm. Mean.1 I 

! . --- - --- ! I I 1-- --1-- -----,--- I - - !--1--- --: I 

] 182:> 29. 81 28. 98 29. 501 29. 86 28. 75

1

29. 40J 29. 84 28. 741~9. 400 29. 87

1

28. 17 29. 20-J 29. 761 28. 3129.06L ... - ........ - .... ,29. 299 ll·l2 I 

I 1826 .. ···-- 29.78 2~.!J91:..JB.447 2Y.t!5 :!9.2lli9.5511 :..!9.641'~ti.4il29.100 :.!9.79 2~.IJ::.!9.1-05 29.?UI 21::!.07:!~.!191! 3-0.14 28.561129.553~9.318 

I
I 1827 ----- .... , ___ .. 

1 
... __ --1 .. -.. I- .. -·: .... I ---·i ... 29.831 29 0129.23 3008 38.6029.44130 26: 28.8729.65 29.373 7-12 1 

iszs ..... __ 29. s2l 29. 18129. 56 I 3o. 001 29. 201'~9. Gs i 29. n
1 

28. 74
1
29. 41 29. 82

1 

2s. 4s 2g. 16 29 ss
1 

2s. 66 2,i. 20 ! 3o. 38
1 

2s. 1u29. s3 29. 43 ' 

1829 ..... ·- 2'J. 7~, 29. 19129. 51e
1 

30. 221 29. 09 29. 519I 29. 79
1 

28. 50,29 161 ao. 05, 2s. s1l20. 521 3u. 31 28. 57l:!9. 66•! 30. 23 \lS. ss/29. 709 29. 438 

11s:io . .. .. . . 30. 03 29. 04 29. 653 29. 87 2s. !!5
1

29. 4571 30. 15
1 

28. 54129. 402 3D. 051 2s. 94 29. ;;1e1 29. 93[ 28. 05 29. 075! 2s. 92

1

1 2s. 01 29. 328 20. 460 

1 1831 .. - .... 30.U412H. J:l'29.571' 29.93 2'J.02i29.49,J, 30.06 28.95]29.176, 30.04

1

1 28.592!',586129 ~I 28.21,29.542, 29.5!\ 28.11128.89229.397 

I 1832 ....... 30. 05

1

2!l. os;29. 685
1 

29. 93 29. 00129. 5lli 29. 89 28. 9012'J. 538j 30. 01 28 4;; 29. 536 29. s2

1

' 28. 41;,29_ 2u1 30. 32. 28 64j39. 42829 572 

1 
i ~:~ ::::::I-~~:~ -~-.'.~!2~"~'.~:-~~--~~1-~" ~'.:~--~'.'.: -~--~~,.~--~~.~--~~~! 2~" ~r~-.~'.1~--~'.~I-~~--~~/~--~~!~-.~~~ -~~·-~1-~~ ~~1,~~--~~:: ~= 6-12 
I ----------·--1--1----:--,l----,--,--,----:----

l\1eaml! •.• _. 2!.I. 91 2!1. L~J 29 .• ~~ ~'9. ~l7 29. 04129. 537 2B. 87 ! 2.::S. 66 29. 3071 ~l. 9!1 28. 57 2<J. 3 lY1 29. 88i 28. 39 1~t 287 30. l3i 28 :>7129. 4 75 ••••••.•• - . · 

i 1~!~:;:a:::= ~:=1~-=i----1~i=l1==i,=1=:=1==1=1=1=11==~= 
! thi.,nontb.' 311.o:,

1

28.9RJ _, :~1.22 1 
28.7:'1.. j 30.15 28 41 ..... ., 3U.05l 28.15 ...... 130.31 28.051 .. · ... I 30.3~! 28 01

1 

............... .. 

--------'~ I I I I I I I 

.NOTJ<:.-The barometer by which tho above obeervationl!! were made i~ marked Benjamin 9t XV, and wa~ compared in 1827 with the bnrometer of 

thi:' di11covery veg~el Se11iaviu under --, ttnd found to read 0. 32 inch lower; therefor~ all these obt'ervatiomi: must be increased by that &mount. 
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Tmllpel'afw·e obsC1"rntio11.< flt llloolook, i.·11alflJJka,ji·m11 lt'\!7 to J8:~7. (18,Z;, to Ii";~, old 8fJ/l1 .) 

! 
r January. Ft.'bruary. March. 

Year. 1---,--·~---,----- Obse~(~~-.-- ,________ _ ___ O_b_'_cr_v_c_d_. -

i A. :M.:Noon. P. M. i Meo.u. ---------'A. M. Noou.: P. M. .:\[L'an. . A. M. Konn. P. :M. Mean. Max . 

: ____ l __ j ________ ~~~-~--.~~~- ____ i_ _ ~~:_! ~u~. 
Miu. 

303 

Yearly 
meano. 

i I I ' ! I 
1827 .••. j.... ... . .................... , ...... 1 ....... •• ... 1. ................... !...... .. .... .. .... .. .. .......... .. 
1828 .••. J ...... , .. ,, .. I•••••• 40.3 1•••••·i······ ...... l ... , .. 32.8 ••••••j··•••• .••.••••.••• ! ~Jl.t' 1 •••••• • •••••••• 

1H2!l .... j----- ! 2~.15 I·-··-·!····-· ·-----1---··- 31. l -·----1------ ...... 1 
.•..•• 3"J.2 ·-·-··'····----

1830 .... 1 20.3 ! 2:1B, Ifr.8 2L3u 3!).9 2.7 26.I 3:to 
1 

20.1 28.4 4~.4 1-o.6 11.1 ~4- 8 17.~l 1 uu1 4:-Lri n.;) 

1831. ••. ! 28.2 I :30.5: 2e'.1 213.93 41.() U.5 '26.8 ~~).4 2G.l 27.41 '47.7 ·110.2 26.8 30.9 24.5 27.4:1 4:.!.6 7.~ 
1832 .••. / 25.2 30.~ ! 24:.3 26.60 41.0 7.2 3-i.O 36.9 ! 31.:2 34.77 48.9 25.2 3:t!J '37.B 3;.!.:~ 34.G5 G~~.5 1€.f) 

J833 .... i2'J.S!33.2'29.6 30.86:40.3 18.5:32.6,3.J.8;32.2 33.49 42.ll!E.5 30.2,36.9,20.9' 3~.oo':-,".·I l!l.G ...... 

J8.1L .. !...=..:i 32. :! ' 3U. l ~f 3~. 4 16. :J j~ :Ju. Ii : 30. 9 ~~ 43. 5 20. 7 2!1. 7 36. 4 , 28. 4 __2.1.· ;,1 4". 4 __1_-i_· l_ ~ 

Means .. j 26. 66~ 30. 02; 25. 98 :?9. 56 40. 32 10. 82,' 30. 18 :34. :H'. 20. 7 31. 58 4.J. 12; 14. 8 27. ;J4 33. :1e 26. 4 2<J. na 51. t16 1:2. J fi 

-----'---' -----=·-===~=· _ _: _ __:_:.__.::..:=.... • ..:-_::_:_~--=:-J_ ___ ,::-.::::--=.-====-· -------------- ---~--------·--
April. May. Julle. 

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

1 ........... '1·----- , , I 1827 .... ; ...... I.... .. .... , .............. 1 .. ----1------1 .. ---- ................... :· 
1828 -·· ...... --- ~6.7 ...... ...... 41.2 1:::::+---- ...... 46.8 ! ...... , ........ ! 

~:~~: :: ::-~~:; l~~~ s 34. e ~~:: , so. 7 ' 2\l. 7 3n. 3 42. 6 37. 3 :~: ~ 1 55. B 32. 7 45. 7 1u 42. 3 1 !~:: ! 56. • 40. :i J. 
1831. ••. !31.7i38.2 29.e :l:t21 46.2 16.2 37.2:41.() a5.6 37.94]52.2 27.5 t5.o.1s.1 4~.o[ 45.0'J.57.~I 34.2

1 
1832. __ 1 JG. 3 I :39. 3 34. 4 Jtl. 66 47. 7 25. ~~ 43. a I 4~J. :. 38. Ci 42. :-i9 61. 2 1 a2. 7 47. 2 ;10. -1 43. -1 47. G4 Ga. ~1 42. 1 

1 

1833 
1 

3f3.8 l :m.3 :t.i 4 :ui ~L 47. 7 18.~ 43.2 4J 2 40.fi 43.0 'Gl.2 :36 5 43. 7 48 2 4:1 :.:! 
1 

4t1.21 GU.9 43.2 I--··· 
1 

1834 .... 34.2, 38 '! 33,J 35.33 53.'l 26.4 40.6 I 49 ll 39.(1 43 0 , 58.3 31 3 ... --- - .... 1 ...... - - .. j - . ' 

I Mean•--,~ 3918 3l.38Js.72 49.14 2J34 41.1644"7:i38W
1

4J2857.70-;;:J4 4590~43'22,462l !~l :;;;-;i:.-1---_-: 
----,--- - ;~~----- -~--~-- ------:1gu~~--------i-- -- --~.::b~~--- -- -----1 
:~:::::~:~:::I.::~: :::~::~~:--;~r:::: :::::: ,::::::1~::~~~~.-;--[::::':~~::1::::·; ........ --~~.-;.. ..... ........ i 
1829. ___ 49.5 [i3.8 47.5 50.3 j 67.e 4J.2 47.G fil.7 i 4G.4 48.5 I 64.6' 38.3145.3 48.5 43.8 45_7 : 56.fl 30.n I 
1830 .••• 50. 4 53. 3 47. 0 50. 4 I 71. 4 42.1 53. 9 56. 91 50. 3 53. 7 1177. 0 43. 9 42.;, ' 46. 1 42. 3 43. 3 ' !",O. 0 . 28. G I 
1831. ... 16. 6 48. 2 43. e 46. 19 j 64. 6 39. 4 . 16. o 51. 3 I 44. 1 47. 15 01. 2 ' 10. 3 39. 9 1:i. 1 1 37. 9 4o. 32 

1 
52. 2 32. o 1 

1832 .... 51.4 54.5: 49.0 51.66170.2 43.2 53.fi ,';,Q,4152.5 54.90 77.U 42.1 I 40.l 
1 

45.5110.1 41.90 5\l.ll 25.~ I 

:::::: -~--~. -~~:~. -~'.·'. --~--'.~ i ~~:~. -~~--~- -~~--~/~:~·11 -~~--~- --~~--~~·l·~--~-i-~:'.f~:~.'.~~~~-i ~~~~- .. ~~--~~·i ~~~- .. ~~ .. ~ ........ I 
Means .. so.:J6 fil46 47.ffi, 5-0.6cJ/7Q.06J42.5{J~°5~~1:.!J~~~,L-;;:;; ~~~ 43.6cl54."48 w:88" 

October_ November. December. 
1 

1827 ................ 1 ...... 35.8 ..... .1. ..... , ...... 1

1 

...... : ...... ! 
3
36

1 
.. 
8
5

1 

...... : ........... , ...... , ....... 

1 

33.4 ; ·-_-_·_·_·_:·,•.·._--_·.·.-_-_ .. ,1
1

1 ~38--.-()·"- I 
~:::::: ·;;.-~· ·~~~;·j·;;~~- ~::~ ·~:;·'·;~:/;;:;· ·;;;)!·;;~~-! 34.2 ~:~:118.5 W.O' 3U i ;;:~-, ~:~o 46.G: 12.0 i :lfi.4~ 
1830 .... 35.9 38.3 36.o 36.7 46.6 24.fi,28.7 31.9.28.6129.7 43.9114.7 24.s 21.1'23.7, zs.20 42.1i 7.!J 135.51 I 
1831. ••. , 35.1 38.7' 31.1 36.05 45.5: 23.0 i 32.0 34.6 31.8 32.76 39.9119.6 29.9: 3!1.8 29.3 30.65 3!l.9 12.9 I 35.4fi i 
1832 .••. 131.1 37.6' 35.l 35.60 48.9 i 24.l i 33.5 ~5.2 33.7 I 31.13147.7 j 2£.4 29.3 ! 31.3 i 30. l 30.26 45.5, 18.ii j 38.52 I 
183.'l ...... !

1

34, 7 39. 2 : 34. 3 36- 07 48. 9 ; 20. 8 ! 2li. 3 31. 4 26. 3 j 27. 991 37. 2 i K 1 26. 7 i ~J. o j 26. 1 , ~7. 30 : 38. 7 i 5. O j 37. 7~ 

::~:::1·~-~ ·~~.-~~:-~.-~~ --~~:;~. -~~.-~~i-~.-J~.-~~ -~~:~~ -~~.-J -~~.·~~ :·~~.-~~,1·;~.-~.·-~~--~~··~~.- ~~I·~;-~~'·-~~--~·'·~~.- ~~:··;;_·~~·1 ·~~.· ~ II 

; ·1 I i : : ' : I I i 
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OIJScrmlians of tl1e ilWrfiur at llloolook, fina.Zaaka, for am:e11 .>1ear•, 182G, ll:l2f;, lf-!29/ lB:IO, 18:11, 18:1;!, li:l:3:1, ll:l:l4, ~ old styk. 

~ I 

1 ! ~ II -;; 'E ~ ~ 
-B ~h §~.el~ 
~ 1 a 5 oJ~ a3 

Janunry .. __ . ___ ..• _ •..... --1-1-,-;~-~' --·-~-;-- ~1--------;-1
1

·--~-
I , i 

Febrmiry .• - .•••... .,..... !J 33 : 8{) 69 i 5L · 94 

~~~~~----.-.-_·_-_-_-_-.-.::::::::: ! I' :~.: ~~01! :8.~l Ii 1:06~ 13

39:l 

:ua:.:.~~::~~~-.-.::::::::::: 602 Ill ~ ll!i 191;,8: 8775 87: 40 '· 
July·--·---·---··--··---· •• v 

August .... --·-·---·----·! 5 2!l I 106 r; JJ3 :.l 

September............... 2 i 28 ! 107 T.l 143 31) 

Mou this. 

October. ___ .••.. ______ ... 

November .••...•.••••... 3 2!l ~ 00 ~ JW 

II~: ti 
= I - I 

~ ~ I .g I 
""' I E-< I E-< I 
--~1--0-I~ 

29 0 i 2 

10 

16 

49 

76 

15 

62 

33 

18 

9 

2 

0 

2 

3 

5 

3 

4 

1 

4 
3 

7 2 I 21 II 115 9~ 113 9~ 
! I December-·-------·-·-·-· 6 1 13 j 116 &2 47 132 I (J 0 I 0 --- --1---:--1--- ___ , _______ , __ 

Total·-·---·---··--··-. ;,:i 312 ' 1,263 j' 932 I 1,015 ~66 II 398 17 I 32 
I I I -'--

*Part of oacb of these years. Three observations each day. 

Tlumm'r-"lor1118 and earthquakes noted in tlw abo!'e perio<l, as follotv8 : 

Year. 

1825.--··-··------·-·· 

1626. ---·-------- .. --. 
18~0. ______ .. ·---··--· 

l83L-----·-----·-·--· 

1832.--- .. --- - -- -- ·- •· 1 

1833----·- ·-----------

1829and1834 ·- _ -- .•• ·1 
Total·----- .••••. , 

Thunder-

storlIDI. 

1 

2 
0 

4 

6 

4 

0 

17 

Earth-

quak.es. 
1-------

7 

5 

:2 

4 

7 

4 

3 

32 

Obm-1.·ali<J11• f<w dfrcctio11 of wind at llloolook, T:nalaska, for 1825, 182G, 18";)7, • 1828, 1829, t 1830, 1831, 1832, 1833, 1834, old style. 

DIRECTION. ' -" I FORCE. -

Month•. 
I J~I 11il ii j

1

:i !.~.;' I~ · I :e 1 ::i • 11: 1 11: ;i -~ e . "" [ "' 
.c:t .0 - .cl .0 .cl I ..J '-@ a ..:: 4.) I .., " ... 

- _________________ \ ~ I ~ ~ ! ~ l -- l I_!_____!__ ~ s ~ I l ~ ~ -
January .. ---·---·---·--·-···-----! 120 I 22 521 74 88 291 49 00 138 2361 137 f :>!! 41 ~ 
Febmarr---··--·--··---··-··----·i 58 20 SI 66 74 45 I 48 62 148 227 114 63 36 

March·-·---·---·------·----·-----1 81 16 48 i 831 84 661 83 98 81 2541 167 80 46 7 
April.---·-------.------·--··-----' 53 32 63 I 81 81 87 79 67 90 250 [ 167 !15 33 5 

:ua:O:~·-::~::::::~:::::::~:::::::: : [ : : I : :~ ~ :~I :~ ~~ ~~ ! ~~ :~ 2~ I ~ 
::;::~~:r:::::::::::::::::::::J ~I ~ ~ : : I: 1 ~~r I E ~~: : ~~~ : :: r 
~:~:~~;::::::::::::::::::::::::, : I ~: : I ~ ~~ ~:I 1: I~ ~= : !~ ~ :: ~ 
~==~=:~~--;~~~:~~~:~~~;~~: ~= \ 1~ I! 2~~ ! 2: ,: 1: I 1: ~~ ~= ,:_:_:~'.~- ----~'.~- ---~~- ---~- ---~--

ToW----------·----------·-- 900 I 401: 767; 1,060 1 127 1 0-:l!.l i 1 089 1,000 2,!l:ll I !l,980 I 1,634 830 427 66 

*January, February, M&rch, April, October, November, December. tFi-rst 6 months.. In thie time a.bout 160 observations lost. 

REMA.RKS.-1'"'.or force of wind three observatioW! per day were made for liO'l"ell years_ On tile 17th Of March an:d 29th of Oetaber, 1833, the wiod 
-wa.11 extraordinarily atroog. 



 

THE UNITED STATES COAST SURVEY. 

APPEKDIX J. 

Jo1wnal of meteorological obso·rnlioirn at the rillagc o.r llloolook, island of Lnalas/ca, 
front October, 11'66, to A1n·il, lt'Gi. by Ret'. 11uwcc11t Shay£•1tilco.ff, pric.t of t1u· U11tt
laska district. 

I I : ..: 

\ I ~ 
1 D~! Ilours. 
~siro. I 

Dircetion and force of 1 
the wind. 

'\\"eatbcr. 

-- -- 1----------------

] October 29 ; 8 a_ m .. 

Deg. Deg.! 

40 i NW., rnodernte .••..... Snn1o1hine and clonded. 

! \ NoDn- ... 

i, 30 : ~=:~~ 
5() ···---

1 
,Y. N"""·· moderate ..•. Skyinterebaugi11gthe \"·hole day. 

44. 0 : .... do ............... .. 

; Noon_ .. _ 

40 

48 

8 p. m... 46 

3l. € a.m .. .' 40 
Noon.... 43 

S. S V\ .... , liglJt . . . • . . ... • Snmshine and clouded.. 

S. SE., moderate .•.•... Sky interchanging. 

44. 7 S. S,V., moderate ..••.. Overca...'lt or gloomy. 

•••••• 
1 
•••• a~------· ............. Clear. 

, V\.·. SW.: moderate ..... l Sunshine. 

' 8 p. m... 41 
1 

*November I ' '8 a. m... 40 
Noon .•.. 42 

41.3 .••. do .................. Clea.r .and al times raiu. 

W. SW., frf'sh ..•..•... Sun~hine and clear all day, but , 

Do. 

D<'-

in 1he P.vening rain. 

39 

1l p. m ... '. 39 40.3 

\! 8 n.m ... : 38: 

',Noon .•... 40 

"\\·.,moderate .••...•••. Sunshine and c1cal", but at timeH 

Do. a wet suo1,- falling . 

. 8 p.m ... : 36 38.0 Do. 

3 & e.. m ... · ::Jfi 

, Noon.... 38 

: 8 a. m ... , 40 

4 8 a.m .. .' 40 

38.0 

E .. very stronj!. _ ..... _ Ovl'rca~t or gloomy. and mu<.'h 

E. SE .. v-cry «trong. W€t HUQ""'" and ~trong rll.in. 

8. S"\Y .• modt>rate ...••. Clear and at time,; rain. 

S. SE., frei'h ..••...•••. Clear and sun.sliine; showers. 

S. SE., ruod-P.rate .•••••. Clear and sunshine. Noon .... 44 

8 p.m. 4l 41.7 ____ do ....... -----· •.. Clf'arandi;Untihine.with8bowerK. I 

5 8 a. m ... 39 \V. NW .• fresh .......... (Jverca.st, wet snow. 

Noon .•• 38 N\V., VPry strong .•••.. Overcast, haH. 

8 p.m ... : 
6 8 a.m ... : 

33 · :l6. 7 .... do ................ .' Do. 

33 \V., modEratf'........... Sunshine and a1 times hail. clear, 

:Soon .••. 39 SW., moderate. nnd clouded. 

8 p.m .•. 
7 8 .a. rn .•. 

36 .36. 0 S. SE., Jigbt. . • • . • . . • . . Overcast aud fine .onow. 

30 ,. .•... NW., moderate ......... : Sunshine; atthnf't3SDOW. 

Noon •••. 
1 

B p.m ... · 
!l 8 a.m .. 

38 i •••••••••• do .••.•••.•..•••••. Clear and SUili'!hine. 

30 32. 7 ..... do ....... ·······--· Overc-ast: at timtssnow. 
2n N\Y., moderate ..•..••. Clear and sum~hiDe, ''°'i1hout cl'ds. 

Noon .... 41 Do. 

8 p.m .•. : 38 36.0 I E.SE.,fresh ............ o,·ercast,a.ndwetenow. 

9 
! 8 a.m ... 39 Cahn ..•.•••..••.•.•... Overcu.sta.nddark.. 

Noon ..•. 44 "···--! W. SW., light.. ...... . Clear and sunshine, '"'1tbout cl'ds. 
I 8 p.m ... 
I 

]() B a. m ... ; 
I Noon .••. : 

l 
8 p.m ... i 

38 40. 3 '. S. SW., light. 
33 ! i do 1 Do. 

44 ;~:~:~~1·;;.·N~.:~~;~~~:--~-~~~~~~'. Do. 

~9 ! ~5.3 ';- ••. do ................ r Do. 
II B a.m ... 

I Noou .•.. j 
B p.m ... I 

12 8 .e..n1 .•• 

35 i , do CIC>ndy and at timeg mow. 

~ i:;;.:~r:.::.:::::-:-:::::::::: ~:::~::::~~::::·~loud•. 
26 ; ....... ] •••. do ................... : Do, 

I Noon •••. ( 33 ! j do ! Clear,1mnsbine~andwilboutel'ds. 

13 : ~:::::: : [~~~:::;.:!~.:,:£:~~;, ::::::::::! ClearD:d without clouds. 
Noon ..... ! 37 :._ .•.. !. ••. do .................. : Do. 

B p.m ... 1 36 I 36.3 ! .... do ................. ! Do. 

14 8 a.m ... [ 34 \ ....... [ ..•. do....... Do. 
Noon .... : 3..'i !······!·---do .. _______ ----·-··: Cl-Aar, 1mnAhinei, elond11. 

B p.m ..• \ 31! t, 33.1 ' N. NW., fre•h ......... \ Cl•ar and n.riable. 

15 8 a.m .. .I 29 j ........ 1 MW., moderate .•••••.. ; Clearn.ndocca1ionalanow. 

N '··•' 1 W NW ~ t ' D oon •.•. 1 vu 1 ·· ...... ! . ., mvuera e ........ 1! o. 
8 p.m ... , 33 i 32. 7 : W., moderate ......... ., Do. 

*Mean temperatuN for November, 36~ 1 degrees. Wind1 N. N~. Rain; &now. 
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I Date. 

REPORT OF THE SUPERINTENDENT OF 

J01ll'nal of meteorolvgical observation•, ~j"c.-Continuetl. 

Hours. 
Direction an<l force of 

the 1vind. 
'?w,..eather. 

I 1866. I 
I November 16 

--- ---------------______________ , 
' ! Deg. 

e a.m ... i 27 

Deg. 

N. :KE., light. --- ..•••• j Clcnr und without clouds, 

17 

'Noon .••. i 41 

8p.m ... ~3:! 

..•. do ..•••••••••.••••• 1 Do. 

33.3 N. N,Y,, fresh ...•..... ! Clearaud occasionRlsnow. 

~~~='.:::: ~: ::::::'.~ ... :~'..~,~~~~,.~~:::::.[ ~::::,n.:~:::~~:~:~~:~·· 
e p.m- .. ! 32 , 34.3 .... do .••. ··--·········! Do. 

18 e a. m ... : 38 SE., yer.r fre1;b ..• , ••. _I Gloomy aud at times sno-w. 

I Noon .... i 40 E.SE., very fresh ..•.. : Overcast and \Vet snow. 

i A p.m ... 
1 

40 38'.7 .... ilo .••. -------------' Overeastandrnin. 
19' 8 a.m.. 4.1 E., very fresh......... Do . 

20 

21 

Noon .... 4~ 

8 p. m. _. ~ 38 

8 a. m. --' 40 

Noon .... ' 41 

8p.m ... i 38 
H a.m ... : 39 

Noon •.•. : 42 

8 p.m ... ! 39 

H a.m ... : :i2 

; Noon... 42 

.......... do. ___ ------·····--' Do. 

40.3' E.NE. 1 very fresh ..•.. : Do. 

Do. 

Do. 

39. 7 

E., fresh._ •.. --- .•••.. : 

E. NE., fresh ..... --- . -i 
N. NE., very fresh ••••. ; Cloudy and at times rain. 

NE., moderate .• _ .•••.. ' Overenst and at time:$ rain. 

E. NE., moderate . - . - .. '. Do. 

40.0 .••. do ................ .' Clearsndat:tim.esrai.D. 
N. NE., moderate .•.... Clesrandcloudy. 

: .••. do ..•. -·-·--· .••••• Do. 

41 3e.3 .... do ......•.•.•.••..• Overeo.st and)ain. 

37 

Noon. 42 

8 p. m. 41 

NE., moderate ........ . 

. ••. do ..••. -----· .••• ·-' 

Do. 

Do. 

40.0 - ... do---·------·----- Do. 
24 8 a..m .. _ 39 

Noon •••• : 40 

35 

N. NE., light .•••...•... Overcast and wet snow. 

...••..... do .••.....••. -·---: 

'3S.O N.NE., moderate ...... : 
Do . 

Do. 

! 25 35 [ ...•.. 'V-, moderate .••..••••. Clear and cloudA. 

I Noon. ~~ -;;:;- ·~-:~~::~;;;·;r~~~-:::: Over~:;,wctenow. 

I

J 26' :JO ,·-···-1 NW.,freftb .•.......... : Clesrnndattimcssnow. 
34 ...... 

1 
•••• do ..........•...... Clesrandsunslline. 

i 30 i 31.31 .••. do ...... - ....•• ··-·! Clearandattime••now. 

I
' 27 Ba.m ___ 29 I ,V.NW.,moderate ... _i Do. 

Noon .... 

1

: 4-0 :-----·! N.NE., light._ .......... ! Clearandlvithoutclonds. 

8 p.m .•• 34 i 34.3 
1 

E.NE.,fresh ............... 1 O"'ercast; snow. 

t
'.lif 28 !:~::::! ~: (::::1 :::'.:::~~:::::::::::! ~:: 

8 p.m ... 36 : 36.0: N.NE., fresh ........... / Clearnndattimesl1ailing. 

29 8 a.m ... 26 ··--···j Calm ...................... ! Clearandl!lnnsl1ine. 

Noon..... 35 ·---··1·---do ..................... -: Overcust; snow. 
I 6 p.m_ .. 34 31.7 i N.NE.,fre•b .••..•.... I Clearandattimeesnow. 

l
l 30 8 n.m-·-. 3l 

1
------l·-···-··--·--·- ·---···-! Do. 

Noon .... : 31 1.······i·-······················1 Cl~ar; clouds. 
B p.m ... I 29 i 30.3 !........................ Do. 

'December 1 I !o"~::::/ ~: /·-·-··:::::::::::::::::::::::::/ ~:::~i;,d8:~t;::~::::. 
I 

8 p.m ... i : : .. ~~~.:,::::::::::::::::::::::::1.,1 ~::;:n::~:i~:::::;~w. 2 8 a.m .•. j 

, :~~::::1 E :·~~:~r:::::::::::::~:::::J E 
Noon. ...... [ 34 ...... ! .............................. Clearandsunsbine. 

~~: I ~ 1::1 :- ·:::i :~:~~:::=.: 
~:~::::i : I :::::1::::::::::::::::::::::::1

1 

Clear;::~variable. 
8 p.m ... I l!8 , 26.6 J ............•........•.. ClondyaDdponrlngrRln•. 

3 

"'M~ temperature f.>r Deeembert 33,81 degrees. 



 

Date. 

THE UNITED STATES COAST SURVEY, 

Journal <~/' meteorologiatl ohBeri•atio11s, S·c.-Coutinuetl. 

Hours. 
Direction and force of 

the wind. 

-----i----

I
' 1856. 

DecEmber 

7 

i 
' ; 8 a.m. __ 

Deg. 

3~ 

i Noon •.•. : 39 

Bp.m ... , 39 

~ a.m ... 

Noon ••.. 

8p.m ... : 38 

Deg. 

36. 6 

. _ ...... ---· .•.•••.•••. i Cloudy and pouring rains. 

, ......•.. ____ .•..•...... ; Cloudy, ra.io, and snow. 

Cloudy and rain. 

E., fresh .••.•••...•••.. Overcal'lt 1 rain, and snow. 

N. KE., light .••.•.••.. Clear and a11imri.;; rain. 
39. 0 '._ .. do.,, ..... ,,,,..... Do. 

8 8n.m ... 39 S. SE., mo<lerate ..••.. :Clear and variable. 
~OOll •••• ; 40 

8 p. m... ~9 

8 a. m... 33 

...... · .... do..... ••.•........ Do. 

39. 3 S"~., moderate ..•.. - .. 1 Do. 

....•. , .... do ..••... -----· •••. 
1 

Clear: 1mnsb.ine. 

Noon .••. 35 .•.... , .•.. do ..... ·········--· Do. 

8 p.m--.; 36 
1 

34.6 SE .. frel!ih------- ------ Clenrande]ouily. 

10 8 a.m ... : 38 1 ...... 

1 

E.NE., very frel:'h .••.. Ov-er~a.standmuchrain. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

2t 

25 

l!:i 

Noon .•... 42 ; •••.•. j •••• do..... ............. Do. 
8 p.m ... 
8 a.m __ _ 

~OOD---· 

8 p. m ... 

8 a. m .•• 

~oon. 

H p.m ... 

8 a.m ... 

Noon .••. 

8 p.m .•. 

8 a.m. -· 
Noon .••. 

8 p,m ... 

8 ' a.m ... : 

Noon---·! 
8 p.m .•. ; 

K a..m .•. 

Noon. 

B p.m-

8 n.m. 

Noon .••. 1 
Bp.m ... ; 
8 11..m ... 1 
N-oon .••• l 
B p.m ... [ 
8 1:1..m ••• 

Noon •••. 11 

8 p.1.a.. 

8 a.m ... 

Noon •.•. 
1 

8 p,m ... 1 

8 a..m .. _ 

Noon •.•. 

8 p.m ... 

8 a. m. - -
Noon •••. 
8 p, m ... 

8 a.m. __ 

No.on •••. 
8 p. m ... 

8 a.m ... 

Noon---· 
S p.m ... 

8 e.m ... 
1 

Noon ••• -1 
8 p.m .•. 

40 40.0 1 •••• do .................. 
1 

Cloudy and fine rain. 

39 , .••. - • ! S. S \\" ., ver-y fresh.. • • . Cloudy and nt timeR rain, 

40 ~------·' S,V., veryfresh-------1 Clnudynnd b~avyrain. 
38 ; 39. 0 : 8. SE., moderate ........ i Clear and at times rain. 

36 / ...... : .... do ................. ! Do. 

44 1 .••....••. do .••. -·-··-··-····i Do. 
33 37. 6 .... do ..••.• - .• _. _ .. - _. Cloudy nntl at timeF; rain. 

37 1· 

41 ! 

38 

.••. d-0 .• ___ ------ ·-·--· 

.••. do ................. . 

38. 6 .... do ..... ,, ........ .. 

Clear and at times rain . 

Cloudy and nt times rn.in • 

Clear and at tlrnes rain. 
a5 i .••• - . 8. S".,.·' moderate...... Clear and cloudy. 

I ' 

~; l::::::i:~:.:~:.~;~~.~~:_:::::::::: :l::~::·:::,r:~ at tilneoraiu .. 

38 I - - - . . . E. 1' E. 1 very strong.... Cloudy, and wet snow. 

37. 6 ~ E. SE., very freish _ .... '. Clear and at tirne:o1 rain. 38 

39 : ...... 1 E., very fresll,, ...... " i ClotHly and heaYy rain. 

:~ 1-~~:~i::::::::::::: ::::::::::i ~::: 
36 \ •••••. [ NE. 1 light ............... 

1 

Cl0tidy a.n<l 1b.ick mow. 

39 ' ! Calm .. _................ Clear and snnsl1ine. 

3-6 37. 0 : S. SE .. moderate . • . . • . Clear and st timl't1 rain. 

Do. 36 

39 i.~~~~:1 .... do ........ . Do, 

~~ l:~~: ~: \: ~:;~:~~~::::_::::: ::::, ~:~~~:::~.~:~':;_snow, 
37 I 37. 0 I E. NE., moderate Clear nod l'loudy. 

34 j····-·1 S\\..-., moderntc ········; Clearandnttime::iro.in. 
39 1 ...... 1 S.S,V., moderate .•.... , Do. 

36 \ 36.3 l S.SW., fre•h ........ ..1 Do. 
' ' I 31 

30 

26 

26 

29 

34 

30 

37 

······1 N., fresh ------·--·----i Clear.and cloudy. 
. - . - - . M. 1 very fresh_ ....••• -J Cloudy and at times 8now. 

29.0 •.•. do .••. ···········-·1 Clear and-cloudy. 
...... 

1 

Calm.................. Do. 

...••. NE., fresh ................. 

1 

Dark; pouring rains. 

29. 6 E. NE,. very fre•h . • • .. Do, 

. ...... N.NE., moderate ...... 1 Clear and no clouds. 

.. ,, ,. I N. NE,, light ... ,, ... ,. Clear and sunshine. 

34 \ 33.3 \ E. NE., fresh .......... Clear and cloudy, 

~~ I:::: :J ~--::.·: ~~~·~- :::::::::: ~:::: ::: :::~::: :~oo':!~· 
:: 1·~:~J~-_::.·:.I.~~~ :::~:::::·1' Clear;:.d withont eionds. 

35 ·····+-.. do ................. Clear, sunshine, C!QUdl. 

35 3L6 N.NE., fresh .......... Clea.rand cloud)•. 
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Date. 

--·--· 

1866. 

December 26 

ll7 

28 

22 

30 

31 

1867. 

!*January 

;i 

5 

6 ' 

8 

9 

10 

11 

12 

13 

14 

REPORT OF THE SUPERINTENDENT OF 

Jounial of 111ele-0rological o/Jserrati<>ns, J·c.-Continued. 

~ 

"i 
;;.. 

Hour1::1. 
€ 
~ 
f:; 

Deg. 

8 a.m_._ 37 
Noo-n ____ 42 

e p.m ... 37 

8 a.m. ··: 34 

Noon .••. 30 

8 p.m ... 2~t 

8 a.m ... 31 

No-on •••. 33 

8 p.m ... 36 

S a.m ... 30 

Noon ..•. 31 

8 p.m .. 30 

8 a.m ... i 23 

Noon •.•. 31 

8 p.m ... 36 

S a.m ... 36 

Noon ..•. , 39 

8 p.m ... , 36 

8 a.m ... 35 

Noon .... 36 

8 p.m ... 36 

8 a.. :m. ·- 36 

Noou ..• 39 

!' p.m .•. 
: 

36 

8 n.m ... :lfi 
Noon .••. :37 

8 p.m ... 36 

8 a.m ... 32 

1'oon .••. 39 

8 p.m ... 35 

8 I a.m ... ' 35 

Noon .••. 38 

8 p.m ... ' 36 
8 a.m ... 34 

Noon .••. 35 

8 p.m ... 1 32 

8 a.m ... 1 32 

Noon .••. 33 

8 I p.m ... I 34 

g n.m ... : 33 
I 

Noon ..•. 35 

8 p.m ... 
·, 

33 
8 a.m 33 

Noon. 37 

8 p.m 28 

8 a. m ... 27 

Xoon .••. ] 38 
8 p.m ... 35 

8 a.m ... 35 

Noon .••. 3fi 

8 p.m .•. ; 37 

8 n. m ••. 

1 

34 
Noon •• _. 41 
8 p.m ... 1 43 

~ ... a..m ... / 30 

Noon •••. i 32 

8 
I 

2!l p. ra. - . i 
8 am ... I ~6 
Noon .... 27 

8 p.m .. ., 26 

' Direction and f-orce- of , 
the wind. 

Deg. I 

NE., morlerat.e..... Dark; rain. 
... do ..••....•.• ______ : Do. 

Weather. 

38. 6 ' N, NE., vc-ry fresh .• __ .: Dark and wet .11oow. 

. •.... ) .... do·-··-·· ........... ;· Do. 
N. N'\Y., very strong ... ' Dark and at times znow. • 

, 31.0 NW., veryi.;tr-ong ..•... ! Darkand1o1now. 

W. NW., fl'esb ..••.•.• ·) Dark and at times snow. 

······:---.do ....... ··-·······! Do. 
33.3 "' ... ·~fresh .....••..•••.. : Do. 

. ..... ' W. NW., fresh ......... [ Do. 

. .......... do ................. ] Do. 

30.3 " .•. do -------·--·--·-··i, Do. 
······! N.NE.,Iight. •••....••. 1 Clenrandwith-0utclonds. 

······i Calm ................... Clearnndsunishine-. 
30.0 E. NE., moderate······( Clear a11d at times :raiJl. 

. .•.•. i E. SE., mcdnate. ··-- .. : Do. 

37 

35.6 

37. 0 

E. SE., fresh ..• "' •••••. ' Do. 

E. NE., frosh .••..••... i Do.rk and wet ;15novv. 

' E., moderate ........ _ ••.. j Dark, and heavy rain~ 

E. SE., moderate ...•.. -: ClAar and nt times rain.J 

E., moderate ..•••••••.. 

S. SE., light .......... -, 

S. SW., mod:erute .••.. - 1

: 

E. SE., very fresfr. ____ _ 
S., fr'esb ________ _ 

. ... do .............. . 

Dark, and henvy rain. 

Clear and at times .rain .. 

Do. 

IDnrk, and fine snow. 
Ulem· nnd at times inow. 

Do. 

3"6.3' 8.8W.,moderate...... Do. 

. .•.. ! .••• do................... Do. 
S., moderate........... Do. 

, 35. 3 : N. NE., vpry fresh .. _.-: D.e.rk and wet 11now. 

• :::::: i. ~ ... ~::'. l.i~-~t ......... _·.-:: j Clenr~:d sunshine. 

, 36. 3 i N. NE .• frel!h .•••.••• ) Clear and c!-Oudy. 

:.::~:::~:::::_·_-_,_·_·_-~::~i ~1::~·. ::: !:: ::::.· 
, 33. 3 1 N. N,V,, moderate ...... I Clear and witltout eToacb. 
I ! , 

······: N., very fresh····-····! Clear and cloudy. 
.••.. ~ ..... do .•.•.•.•••••.... \ Durk, and tine \olllOW. 

[ 3:1. 0 i N. NE., very tifrong_ ... / Dark and heavy .. 

--·-·I W., veryfreeh ......... J Dark, and fine snow. 

~·-···-~ "1"'.SW. 1 frf>tlh .......... [ Darkandsnowattimes. 

' 33. :J : S. sv.r., fresh ............. [ Do. 

..•... : S.SW.,moderate .•.... \ ClE"arandsaowattimes. 
---·-J··--do ....... ......... Clenrsadsun1Jhin(I, 

, 3:2.6 [ S.SV.,..,, 1 ligbt .••..•.. -. Cleara.ndwit.houteloada. 

.••••...••. do ..................... , Clear and eloudiJ.. 

: ....... '· S.SE., ligl1t ............. 
1 

Do. 

'33.3 E.SE., light........... Do. 
...... __ ; E. NE., moderate-----·' DaTk and an ow. 

: ......... ; NE., moderate ............. ! Dark, snd fine rai'n .. 

1 
36. O i N. NE., moderate .•.••. 

1

1 Do. 

; ••.•. ] ..••• do .••••••...•••.••. Dark and rain. 
' l ........ do. ·----- ................ Darka.odsnow .. 

36.0 N., fre•h ....••..•..••. i Do. 

, ..... -! ...... do ......... _ ........... ·I Clear a&d without clou411. 

1 ....... 1. ..... do ....................... ! Do. 
I I i 

30.3 · N.,veryfresh .•.•••..•. ' DD. 

N. NW., very fresh ..•. [ Clear a11d at times elcud!. 

······r····do ......... ................ ! DG. 
26 .. 3 !_ N. 1 ,,.eryfreah ................ 

1 
Do.. 

""Mean temperature for January, 31.66 degr&f)& 



 

Date. 

January 15 

16 
i 

17 

18 

' 19 

I 

20 : 

21 

i 

22 \ 

i 

m 

24 
I 

I 
25 ' 

26 

!ti 

28 

119 

30 

31 

1867. 

'Feb.......,.. 1 

2 

3 

THE UNITED STATES COAST SURVEY. 

,Journal of ineteo1·ological ol!serrn.tion• •• ye.-( 'ontinued. 

Hours. 
Direction and force of 

the wind. \\'eather. 

1----:-------
'Deg. 

8 li, m ... ~ 25 

Noon._ .. 24 

8 p. m ... ~ 24 

8 a.m ... ! 30 

Noon .•.. i 31 

8 
i 

28 p.m ... '. 

8 a.m ... 26 
Noon ____ 3() 

8 p.m .... 31 

8 a..m ... 25 
Noon._ •. : 29 

8 
I 

26 p.m ... • 

8 a.m ... \ 29 
Noon •••. : 35 
8 p.m ... 26 

8 a. m. --[ 19 
Noon ••.. 32 

8 p.m ... : 28 
g a.m ... ! 2f 

Noon .•.. ~ 38 

8 p.m ... ! 29 

8 a.m ... J 31 

Noon .•.. ; 37 

8 p. m---~ 29 

8 n. m ... ~ 25 
Noon .••. i 34 

8 p.m ... : 30 

8 a.m ... : 34 

Noon •••. 1 35 

8 p.m .. J 33 

8 a.m ... 1 34 
Noon .••. 1 34 

8 p.m ... ! 21 

8 a. m ... ] 27 

Noon •••• i 33 
8 p.m •.. / 25 

8 a.m ... ) 25 

Noon .•.. / 32 

8 p.m ... j 26 

8 a.m ... J 35 

Noon ..... [ 36 

8 p.m ... 
1 

35 

8 a.m ... j 36 
Noon .••. 

1 
38 

e p.m ... I 35 

8 a.m .. / 36 
Noon .•.. \ 38 

I 
8 p.m ... i 35 

8 s.m .•. : 29 

Noon .••. ! 27 
i 8 p.m ... 

1 

21 

8 a.m •.. 1 20 
Noon .•• .'i 22 

I 
8 p.m .•• ! 20 

8 a.m •.. j 15 

Noon .•.. \ 16 

8 p.m ... : 13 

8 a.m ... , 17 
Noon .••. 20 

8 p.m ... J lll 

Deg. 
: N. N"'"., very freish. _ •. Clear and at time!:! tlnow. 

.......... do................. Du. 
24.3 N., very fresh......... Do. 
------ N. XE., fresh·--------- Clear and sunP.Jhi1w. 

.•.••...•. do .................. Clear and clouds. 

29. 6 .. _.do ...•••. ·--··· ___ _' Do. 

...... ' .... do................. Do. 

...... , .... do................. Do. 
29.0 N. N".,.-, very fresh .••. Clear and at timP,~ snow. 

• ..• -: N., fresh.............. Clear and at time.s cload.s. 

•••••• 
1 
•••• do........ .......... Do. 

26. 6 N. N"'°,..·· fresh . . . . • • • • . Clear and cloudy. 

.•.... N. N,V., moderate ..•.. Clear and at times snow. 

.•.•.. N,, moderate .•.....••. Cle.a.rand.sunshine. 

30.0 .••. do ...•... --·-······: ClearandwithoutelouJt'!. 

·--···· N.NE.,light ..• -....... Do. 
.... -- . '·-·.do_._. ___ ..... _ •• __ . Clear and 1mnshine. 

26.3 Calm ................... Clear and at times cloudg. 

.... do.·-·-···----·--· Do. 

··---- .••. do ................... Clear and :;unsbine. 

31.0 ..•. do .................. Clear and without elouds. 

....... ] ..•. do ....••....••.•.•. ': Do. 

E. NE., modemte ···--· Do. 
32.3 . Calm.................. Do. 

.•.••• \ N. NE., moderate ....... ClenT and al times clouds. 
' ' ....... : .••. do .................. : Do. 

: 29. 6 : E. NE., moderate ....... i Clear and clou_dy. 

:----·-\ NE., fresh ....•....... _1
1 

Overcut or da.rk, and fine snow. 

-·····1----do ........ ··········i Overcast, and heavy Mnow. 
34..0 )· ... do .. __ ................. O\•erca~t and ut times sno-w. 

, ....... ]~.NE., moderate ....... : Clear and c]oudy. 

: ........ : N .. freish ............... ! Do. 

'30.3 ... do.----·-···-···--·! Clear and without elond<. 
NW .. moderate .••••••. ! Clear and c]oudy. 

'\V. N\V., moderate ...... : Clear and sunshine. 

28. 3 i N. N"-,..., moderate .•••. : Clear and without clouds. 

!::::::: ~~~~~~~~;~:::::::::: ~:::: ::~ :: ::::: :~:i::~· 
! 30.6 l .••. do .................... : CleaT and ai timeRelouds. 

i ....... I .... d.:> ...................... Clear and without clouds.. 
I : I 

'······! SlY., moderate .......... j Clear and at timB.s snow. 
a5.3: Calm ..••••••••••••.••. \ Do. 

! ....... : E., freab ............ __ .i Clear and without clouds. 

1 ........ i ..... do ..................... .'! Clear and cloudy. 

36. 3 [ ~E., very strong ....... ( Do. .. ·I E. NE., very .strong .•.. I Dark, and wet snow. 

. --- --- . NE., fregh. ·--- ......... i DaTk, and fine sno·w, 
, 363 !····do ....•............ i

1 

Druk ft.nda.ttime~rain.; 
; ........ : N., gale .................. 

1 
DaTk, and fine snQw. 

:--·-··i····dO-·---·- ······-··"i' Clearnnd cloudy. 
'25.6 [····do ..••••• ·······-·· Clo11dy1>ndsnow. 

. I I ;······t N.,gale ................ \ Clearandattimessnow. 

j······) :S.N'W.,freah ............ ) Cloudyandattimes1:1now. 

: 20.7, NW.,fre•h·-··-·······1 Do. 

! ...... i····do ..•••.• ---···---· Do. 

~------ 1 ..... do • ···-· .. ----·.--··I Cleal" e.nd e.t. tim&M. sn()W. 
I 1'.7 j"- •. do ..••••• ·····-···· Do. 

1 

...... 

1 

..... do .... --- ··········I Do. 
···--· N.NW.,fresh ····--·-· Do. 
I Itl.7 N.,veryfresb ··-···---/ Do. 

•Mean temperature for February, 33.32 degrees. 
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Date. 

February 

REPORT OF THE SUPERINTENDENT OF 

Jow·nal of meteoroloyical obserratio118, ,f-c.-Continue<l. 

I II ~ Direction and force of I 
1 

;:::; Weather. 
~ >. the wind. 

- I ~ I 

~ A I 
----·i-D-e_g_. 1-;,.;1 ;----- --------1 
Hour:;. 

4 I e a.m --: 16 , ______ i N.N'\Y., fresh----·----: Clearandcloudy. ! 

5 

7 

8 

~ 

10 

11 

12 

l:J 

14 

Noon ••.. \ ~O ' .••. do .••.••• ····--·-·- Clearnndattimee snow. 

17 [ 17. 7 j \V. NVv ..... , moderate .•.. -! Clear tmd cloudy. 

~ a.m ... : 27 \····-·j E.NE.,veryfresh---··! Darkandsnow. 
Noon .•.. ! 31 ; .•.•.. : .... do ..•.... ····-·····I Dark. 
8 p.nL .. 11 34 

1

; 30.7 
1
1 NE., moderate ......•.. / Darkandsnow. 

E p.m .. _; 

8 a.m ... ! 30 ' .•.•.. ! Calm .•••..•.•••••••••. j Clearandwithoutclouds. 

·Noon .•.. 44 : .•..•. l .... do .•..•••.•••.••• :Clear, sunshine, audclouds. 

8 p.m ... i 33 II 35,7 ! .... do ..•.•••...•..•••. 1 Cloudyandattimessuow. 

! 
b a.m ... 
Noon .... : 

6 p. ru. ··! 
8 a.m ... ; 

Noon .•.. : 
8 p.m .. .; 

8 a.m. 

Noon •••. i 
8 I p.m ... : 

8 a.1n ... 

Noon .•.. : 

8 p.m-

8 n.m ... 
; 

I 
Noon ..... i 
8 p.m ... ] 

8 a.m .. ) 
Noon .•.. [ 

8 p.m ... I 
8 a.m ... 1 

I :Koon •••. j 

8 p.m ... j 
8 a.m ... 1 

Noon ........ 1 

32 .•.••. !
1 

•••• do ··-----·-···- •••. 1 Do. 

49 ~------:~-··do ______ ···--···-·i Do. 
34 ! 38.3 : S. SE., moderate ......... \ Clea:r and at times elouds. 
30 ! ......... ! S. fHV., moderate. I 

44 I· ..•. · 1 SW., moderate. ! 
35. 6 I B. SE., very fre,h. I :J3 

39 

42 1 ...••. 

33 i 38. 0 

32 

36 

32 

36 

45 

35 
27 
28 

26 

29 

34 

8., fresh. 

SW., fresh. 

Do. 

S. SW., fresh. 

8"7
., fresh. 

E. S1'J .• fresh. 
S. SE., moderate, 

Do. 

Calm. 

W.1'W., very s1rong. 
NW., fresh. 

N. NW., fresh. 

Calm. 
Do. 

! 

I 

36 S"\-V ., modersde. [ 

44 . 
1 

S.,moderate ....•...•.. ; Olearandcloudy. 

B p.m ... ) 

15 i 8 B. m •.. j 

Noon .•.. j 

!~ :·~;):::::>~~~~~~::::::::::! ~:: 
40 l·····-1 .... do .....••...••..••. : Do. 
52 ;------~---·do ......•.••....... [ Ulen.rand without reloads. 

B p.m ... I 
J6, B a.m ... : 

I Noon .••. i 
ls p.m ... j 

17188.ID ... ; 

\Noon .•.. ' 

i 8 p.m ... \ 

43 [ 44.6 ; .... do ...................... ! Clear and at times rain, 

37 i·-···-r S.SW.,fresh .............. [ Cleare.ndat.timeA-hail. 

37 1------i SW.,freish ................ i DarkKnda.t1imt>ssnow. 

34 136.0] S.SW., fresh ...•...••. 1 Clear and without clouds. 
26 · .••.. ., Calm ...... ·-·····---·.: Do. 
42 ;--·---i·--·do ........ ···-···--·~Clear, ~unshine, ondcl-ouds. 
34 I 34.0' E. NE"' fresh ............. ; Chea.r a.nd: cloudiy. 

34 18 B a.m .•. j 
1 

E.NE., veryfrt:sh .•••. 1 Da.rk,andwetMnow. 

Noon .••. f 36 <- ••••• SW., very fresh ....•.. i I>o. 
8 p.m ... l 35 i 35.0 ... do_····-- .......... ; Do. 

19 8 a.m ... 1 3j j---·-· W.NW.,fresh ......... j Clea.r11udattime1:1eloudy. 

Noon ..... ! 38 [ .••••. ; W.NW.,moderaie ....... '. Clearo.ndwitboutcloudll. 
' ' ' 8 p. m... 29 133. 3 j N. NE., moderate······ I Do. 

20 8 a.m ... I' 39 1······' S., fresh .....••..•..... \ Closrandcloudy. 
Noon .• - . 44 1·-·- --1----d() ...................... ·i Dark, a!ld :fine snow .. 

8 p.m ... 42 
1 

41.61 •••. do .•••••• ··········1 Clear and cloudy. 
21 Ba.m .•• I 44 1······1 s.,fresh .••••••••••.••. Clear and cloudy. 

Noon.... 48 )······ .••• do .•••..••..••...•. 
1 

Do. 
8 p.m .•. 1 38 143.3 IS., moderate ..•.•..••. 

1 

Clear and darkwoatber. 
'22 8 a. m ... \ :n ....... !SW., fresh ................. Clear andwithoutcl<ru&. 

Noon .••. 44 ...... !w.sw.,fresh .•••..••. [ Do. 

8 p.m .•. 34 ! 38.3 ( .••• do ••••.•••..••..••. I' Clear aud cloudy. 
23 Sa.m .•. 35 l •••••• jw.sw.,moderate ..••. Clearandwithoutclondl. 

I' Noon.... 36 ! ...... ! W., moderate......... Clear and at iimea lnD,... 
8 p. m. •. 34 I 35. O I SW., &e•h •••• •••• •••• Do. 



 

Date. 

THE UNITED ST A TES COAST SURVEY . 

.Tonrnal of mdeorolo.fJiMl obN1'l'1'<Ili1m". <\"r«--Continul'<l. 

Hour::s. ~ g 2 
Direction and force of : 

'Yeather. 
th~ ""i'ind. 

_____ \____ b : ~-\ - --------- -
I ' I 1867. 

i February 24 

25 

26 

27 

28 

I 

I *March l 

2 

3 

4 

10 

11 

12 

13 

H 

15 

! ' J)c~. I Deg. / 

i 8 a. m ... i 26 1 ¥t. N""'., very fresb .•. 

I 
I 

: 

I 
' 
I 

' 

' 

I 

I 

I 

Noon .••. '. 25 
~ p.m ... ' 21 

8 a.m-._! 20 

Noon.--. 29 

8 p.m ... 17 

8 B. m ... 32 
~oon •••. 3b 
8 p. rn .. _ 33 

8 a.m ... 39 

Noon .••. 41 

8 p.m ... 35 

8 a. rn ... 36 

Noon ..• 40 
8 p.tn ... ' 34 

Ba. m ·- 35 
Noau. .••. 39 

8 p.m ... 32 

Ba m .• _ 33 
Noon .••. ' 43 
8 p.m ... 28 

8 B. rn .•. 32 
Noon ..•. ! 45 

8 p.m ... ' 32 

B a.m ·- 32 

Noon .••. 36 

B p.rn .•. 32 

B e..m ... :i5 

Noon .••. 43 

8 p.m ... 
1 

36 

8 a..m ... 37 

l'\oon .... ' 39 
8 p.m ... : 35 

8 a-.m ... 39 
Noon ..•. 41 

8 p.m ... 29 

8 a.m ... : 35 

Noon .••. 37 

8 p.m ... ! 35 
8 a.m ... 38 
Noon •.•. 40 

8 p.m ... : 36 

8 a.m. 36 

~loon .... 45 
I 

8 p.m .•. i 34 
I 

8 a..m .•• 32 
Noon ..•. 

1 42 
8 p.m. --1 34 

8 a.m ... , 31 

Noon •.•. 1 43 

8 p.m ... ! 29 

8 a.m .. .! 37 

Noon ..... ; 42 
8 p.m ..• 32 
8 a.m ... :' 3i 

N<>:?n .... ' 39 

8 P- m ... 37 

8 a. m .•• 35 

Noon •••. : 47 

8 p.m ... f 3S 

Clear and cloudy-. 

--· ~.:N"\\ ..... ,veryfresh..... Do. 

24. O N .. frc•h .............. ! Do. 

....•• ,1 Ca.lm ...•...........•.. 1 Clear and without clouds. 

] .... do................. Do. 

24.0 , .••. do ....•...••....••. ; Do. 

..•••• ,' .•.. do .................. Clear. snushi.ne, without oJoud,.;. 

•••••• 1

1 E.SE., moderate...... Do. 

1 
33. :"l , SE., frf'sh .. ____ . -----. Clear and cloudy. 

: ······: S. SE. 1 fresh ........•.. 1 Do. 

Do. 

Do. 

· ..•.•. · .... do .....••...•.•.•.. 

' 38. 3 .... do ................ _, 

:······ .••. do .................. : Clear, l:iUllBhine, u.ttimeHclouds. 
.••. do _________________ ;' D-o. 

36. 6 SE. 1 fresh·····- ..•••.. ! Clear and witbout cloud!!. 

S. SE .. light ............. Clear, sunshine, without cloud~. 
CaJm.................. Do. 

35. 3 ·---do................. Do. 

·--·do .....•.........•. ' I>o. 

..... do .... Do, 

3~.6 .... do................. Do. 

.......... do .................. Clear and c1oudy. 

.......... do ...... _........ ... Clear and witllout clouds. 
: 36. 3 i --·do.... ... Clear and clond_y. 

...•... N. NE., moderate . • • . .. . Clear and without clouds. 

.......... do ................. : Clear, fluns.hine, without clouds. 

33, 3 N. NE., fresh ....... Clear anrl at times clouds. 

•••••• i NE .. moderate .......... : Dark,andfinet!now. 

. -- . do ................. i Dark, and wet l!DO\'\'. 

1 
38. 0 E. NE., n:~oderate ...... : Dark, and rain. 

--- --j··-- do ....... --·- .•••• · 1 Dark 1 and wet EDOW. 

i------ 1 E., moderate...... Dark,allllheavyru.in. 

i'······ E.NE.,light ............ Dark,nud fine snow. 

s"T" fresh····--·--··- Cli'B.r a.nd cloudy. 
do .•...•...••.•.. __ I Clear and sumibine, no elottdliil. 

36.3 Calm ................... : Clear aud without douds. 

: ...... ! E. NE .. fresh .......... : Dark. nnd :fine 1mow. 

------1 E..,veryfreeh ............ : Dark,andftne rain. 
: 35. 6 

1 

•••• do_ .. _ .. ___ ... __ ... ! Dark, and heavy rain. 

•• --- •
1
: E. SE., ve-ry fresh .•.... 1 Do. 

!-- -- .. ' ..... do .................. i CIE:ar and at iimefl rain. 

'38.0 E.,veryfresh ............. i Gloomy,arn]h~avyraiu. 
SE., fresh ... _ .••.•••.. \ Cloud~" and at times rain. 

S. SE., freH-b ........... / Do. 

38. 3 .... do ................. j Clearnnd at times rain. 

: · ···- .. 

1 

E. NE., fr~sh .......... ! Dark, and thick snow. 

; ....... S.SE .. freKh ........... i' Clearandattimessnow. 
[ 35.61 S.SE., moderate ........ Cloudy and at1irne1! snow. 

i· ..... Calm ............. ------1 Clear, sunshine, without elmtds. 

;·;~:;·1:::::: :::::: :::::::::::1 ~:: 
l""'" .... do ................. \ Do. 

1-;~:~-i:. :: !: ::::::: :::::::::_I ~:: 
IS. SE., fresh ........... \ Clear and cloudy. 

······j----do.................. De. 
37.0 1 NE., fre•h ............. I Do. 

1 ...... \ N. NE., fresh .......••. Dnrk 1 and thi<'k snow .. 

. ...... JN. NW., moderate ...... C1ee.r n.nd cloudy. 

39.0 I \Y.NW.,light......... Do. 

*Mean temperature for 30 dayA in March, 36.81 degreeff. 
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312 REPORT OF THE SUPERINTENDENT OF 

.Tounial <!t' mf/eorological obserrations, ,fc.-Continued. 

Dntt1. Ilom·s. Direction and force of 

the wind. 
\\'"eatber. 

~-----~ ----
' ' 

1867. Deg. Deg. : : 

'Mnrch 16 8 a.m ... ~ 

Xoon •••. 

33 1 

______ ! Calm. _________________ ' Clear and cloudy. 

' ' 48 1 •••••••••• do---· .•••••..•••.. Ulear, sunshine, and cloudy. 

8 p. m. _.' 35 38. 6 E. NE., fresh .....•.... ' Dark, and wet snow. 

17 8 a. m. .. 40 S. SE., moderate ..•.•.. Clear and cloudy. 

:Noon •.•. 4.5- S.SE., light........... Do. 

8 p. m. . . 36 40. 3 i- ... do . . . . . . . . . • . . . . . . . Cloudy and at times rain. 

18 8 a. m ... 38 .......... do................. Do. 

Noon •.•. 
1 

40 ! •.•••• : •... do ••••••..•.•.•.... Clear and at times rein. 

8 p.m ... 1 31 36.3 Calm ..••••..••••••.... c1~1tr and without cloud~. 
HJ 8 a.m ... ! 38 ! .••• do .••... _ ........... Clear and cloudy. 

Noon_... 44 S. SE., light........... Do. 

8 p.m ... j 37 39.6 E.,fresh ................... Gloomy1 nndheavyrain. 

s_a.m ... i 45 :·····-' S.,freah •........•.... Clcar,sunshioe 1 attimescloads. 

JSoon .... 46 :-···-·' .••. do.................. Do. 

20 

8 p.m ... '' 42 ! 44.:l E.SE.,fre1i1h- ........... Dark,andrRin. 

21 8 n.m.--: 44 ! S.SE.,freeh ........... Clear and nttimee rRin. 

Noon .•.. 45 .••. do .•..•...•...•••.• : Clenr, sun,.-hine, at times cloud11. 

22 

23 

8 p.m .. . 

B a.m .. . 
Noon ... . 

8 p.m ... 

8 n.m .•. ' 

40 ' 43. 0 

42 '···---
49 

E. SE., freHh- .••....... : 

S. SE .. frc•h ........... : 

do .................. 
1 

39 4'.l.6 S.SW., freoh .......... ~ 

Gloomy and hc1ivy rain. 

Cleur and at time;11 rain. 

Clenr and cloudy. 
Do. 

Do. 38 !--··:·: S. SE., frcsh ........... 
1 

Noon .•. _ 43 : .••••.. _ •. do .. _ .............. _ Clear, sunshine, without cloudl!I. 

8 p.m .. .; 42 i 41.0 i E.SE.,freHh ........... i Dark and min. 

24 

25 

26 

27 

28 

29 

8 a.m ... ' 4l i ...... J SE., fresh ............. ; Do. 
Noon_ ... ! 44 i------1 ... do _________________ : Clear and cloudy. 

ti p.m ... 1, 37 ,
1
• 40.6 i S.S\V., moderato ....... ' Do. 
' I I 

8 a.m .•. : 42 j······'····do ................... "'.I Dark,andftne11novr. 

JS'-0on ..... : 43 l······~ ..... do ..................... .! Clenr and cloudy. 
H p.m .... : 

8 a.m ... ; 

Noon •••. 

8 p.m ... i 

8 a.m. 
Noon. 

8 p.m ... 

36 i 40. 3 ' W., modArate......... ! Do. 

3-2 :···-··\----do ...................... : Dark and snow. 
34 ,,r, SV{., moderate..... Do. 

28 31. 3 NW.,fref!h .............. ~ Clear and cloudy. 

25 1 N., gale ................... · Do. 
' N., Vf'ry !lltrong. __ ..• __ Cloudy and nt timew lilDO-W. 

21 23.0 N\Y .• fresh ............. : Dnrk and at times snow. 

8 a.m ... ! 23 ............................. ! Clenr and cloudy. 

Do. Noon •••. : 35 [·····- ·---·-········--········: 
8 p.m ... ' 27 128.3 Dark aDd snow. 

8 a. ru. -· 1 37 1----· _ CleFLr and at time& 1now. 

Noon ..•. : 42 1..... . Clear, sunshine, without clouds. 

l 8 p. m ... \ 35 \ 38. 0 W., very fresh .......... i Dark and snow. 

I 
30 8 a.m- •. 1 29 1 ....... N.,fresh ................. 1 Clear and cloudy. 

Noon .••. 1 36 , ......... do ................. 1 Do. 

, 8 p. m ... i 24 i 29. 6 i SE., mod•rate ......... i Do. 

--------~~'----'-- ,I~ 

i_ Mean tem-1 Dailymaxl- Daily mlnl- INo. of cloud· 
Month. 

t perature. mum. muw. le .. day•. 

----------·---· --·-----~!----·, , _____ -----
November, 1866 ............................... ! 36.1 I 
Deeember, 1866 .............................. \ 33.9 I 
Janna.ry, 1867 ........................ 1 31. 71 
February, 1867 ....................... 1 33.3 

Mllrch, 1R67 .................... ------1 36.8 , 

41. 7 

41.0 

37.0 

44.3 

30.3 

24.3 

24. 3 

14. 7 

!13. 0 

2 
0 
0 

0 

' 



 

Ntleorological observations made during rhc asctnt of tltc rolca110 JJlalrnsliin, island of L'na/aska, under tlic direction of Gtorge Davidson, Assistant Coast Survty, Stptnn/1cr 7-11, 1~67. 

ON STEAMER IN OOLACHTA HAHBOH, 
O'.'i THE );XPEDITIO:< TO "ARCSlllN YO!.CANO-OllSEHVER 

THt:o .. A. BLAKE. 

D&te, II our. 
00 ... 

~ 0 ~ 
"' z s 

----··--·----- , ~ ~ t=---~=rc·id barometer<. 

Wind and weather. I ~ ~ I I 

~ ~ 
~ _g 

~ 
blJ.,, • 
0 0"' 

Remark11. 

"' ~ 0 ·z ·~ a ... ~ -. ~ "' ~ ... .a 
~ ~ Swall. 01wn face, Nu. 73. 

~"I I 
Mean 

incll('H, 

~;.. ,.: !;E ~ ~ 
~§.§:;;~~! 
8~.-!'2 < ~~ 

1867. 

Septl•ml.icr 7 ..... . 

i 

~uou.... 8~ i 56.0 

- ·1 --- -
Southea.t, cloudy, pleaHant.. .... 1 72. 0 i 29. eo 

~f:.'ptem bPr i ..... . 2 Jl. Ill •••. ; . P:J i 56.0 •••••. do .......................... 59.5 29. 70 

Seph•mbe!' 7 ...... . 
. I 

:1 p. m .•.. : • sg i 5.5. 5 Southeast, ~prinkling rain._ .... _. 6L. O 2!l. 1>5 

' 4 p. m .... i . ~O 54. 8 Southea~t., cloudy, ple~imnt...... ;i9. 5 2!l. fiO September 7 ........ . 

I 
September 7 ........ ·I 7 p.tn .... ] .82 ! 52.81 .................................. l 52.0 2U.40 

I 
September8 ......... 1 7 a.rn .•. . 8(i ; ;,3, 0 ' 8outh.aoutbeoHt, clonoy, pleaHnnt., 53. O 2fl. 17:; 

S{'ptt•mln·r8 ......... ; 8 v..ni .•. 

Reptemh(•r 8 ......... 
1 

() u.111 ••.. ~ 

8eptember 8 ......... 1 lll 11. lll .. . 

September 8. ········1 n u. m .. . 

Fh·pt~mLcr 8 ..•.•.... Noon. 

Bepf{·mllf~r e ........ . l p.m .... / 

St'11h•mber B. 

f4 .. ptr·mr.,~r e ....••. ··I 

2 I'· rn .... I 

I 
3 p.m .... ' 

I 

.81' 54.0 ...... <lv .•••.•••••••••••••••••••. 50.7 28. 49:1 

. 90 ~~:~ :::::·~:: :::·:::::::::::-.·:::::::-! ~~:~ ~8. 25 
,!;() 27. R:i 

. 90 5G. 5 •••••. <lo .•••.•••••••.•...•••••.•. 158.0 I 27.95 

.flO 5H.5 l·-----do ....................... :14.0 29. 70 

'P!I i1fl.O 

. ~~l 58. 5 

.e9 56.3 

.••••. do .................. - . . . . . ;JO, U I 27, 05 

. .•... do . 41'. ll I 2fi. 50 

....... tlo .•••.••••••.••••.... 47.0 2fi.25 

S:•ptpmlJ:'r!I .•.•.•... i 5 n. m •••. i ..... . 
i 

;J,), ;) ~t!.1:> 

St>ph:mber 9 .•. , .. , .. 
i 

G n. rn .••. : ..•.. 1 ...... 1............................ ... 3".o ~c.oo 

~~l. 7~ ' 2tl. '82 i ~9. 8C3 

Feet. 

29. 7ri0 ..•..... ~knn of lmromder rem]i11g:o1 at Rtart aml return 1uken mi p1dut I 
from whit'h to compt;tp, lwight14from nll intPrtneclinte rencling~. I 
020 f"t•Pt a11.!-l11nw({1 N{nal to otlf• ittt"h nf hHromt•f1·l' l'h:rngf'. 

29. 75 

2f1. m; 

2~l. 61 

2~. 40 

:J!l. 2:? 

i 

I 
I 

2P. :;o j 

29. 70 29. 7;J7 . 72fl 

2!L 67 :JP. rim1 . li."iD 

2!), (j~ I ~~l. 610 • n10 

W.40 ~9. 400 . :l8P 

~if. ~l :.!\l, 2fl2 2ll. lG::! j 

~8.1-? ':2A. 472 ·is. 4Hi I 

2rJ. :12 : 2P.. :.'!7 2r";, 280 12~. 21!1 ! 
~7, tiO :27. 770 ;!7, 710 : 27. f6 : 

27 98 ! 27. !l~ ',27. ~I;)() I '.27. ~(l~ , 

27. 75 , 27. fli ~7. 7u7 ~7. hC 1 ' 

27. 15 I 27. 05 27, /)f<:J ~7. (!;'17 ! 

2li. JR ~fi. 42 :.!fi. :-il/O ;2fi. ·If'.! 

2li. 30 2fi. 15 ~6. :.!'.1'.J :)I), Q~)~ 

20. 24 : 2ti. 08 20. I J7 ~fi. 1 :2fJ 

2fi. 08 , 2.'.';. tH 26. ~:07 ~;,. 9(:6 1 

Starting from lwuch nt mouth uf vallt•y luarling to 1\fakrn~hin, 

wef'lt Hide Captnin Harbor. 

72 J T'yo rrnd tHH'·qmntPr mil1·~ from beach, Uy Pl'timntion; V\'ratlter 

plcimmnt; Hi.;ht fiPP<'Y cloufls. 

1!14 ! Thrt'l' and ouri-qn11.rtPr 1nil1•t-1 from bPach, hy t'stimation; Wl'athf'T 

pleaRHnt j light fl~·P<'Y cloud~. 

l7!J I Thl'Pf' nnfl 0ll\'-l1nlf mil(·~ from brnch, by r:;tinrntiou; weafhl'f 

plrarrnnt: Jig-ht flcl'I')' doud~. 

3tH \ Fonr rnilf'Et frotn lH'H('h. hy P1-1timntion; camp(•(l for thl' 11ight: 

11t>ur1 of vallPy Ul'llr l'mall ;1trN1m rmml11g into ldt beach i d11r· 

ing tht1 night ]wavy min aud stro11g wind. 

601 OtwrYationH at ramp. 

l, 27R (Jn ?111nrnit ()\' hill nhov1! cnmp. 

I, 45!! On thi~ lPnl :-:now lieR in patchP!!. 

l, il:!7 <)n ~ummit nf 1·xtit1rt rnkmH>f'H. TlH· heming of !'tat ion. fl a. 111., 

i~ approxirnatn i10rth 10::-i east compa!i~. and by t•r1timatiou H 
mill' 1lh.:tnnt. 

I,/'[,,) On tlH• r1•tttrn of the party th(>yfouml the <'nrth, c.\x hwhPH lil'low 

tlu~ i-11rl'act•, ;d tlrn fo(Jt of thil'l vnknno, so h•it that no nne 

cnul!l brartl111 lrnrnl in it; nool1ii!'l'YHtlon of tPrnJwratnre: ~Ur· 

farp rool. 

I, !lfl\l I Alicmt llH• lf'nl of )owt•Ht iC'~1 limit. 

~1 :1;!8 On tlw glacier; no Y('W'taHon al1ovl' this; HJ.JC't'lHlitig nlon!{ thl· 

glach·r. 

3, OJI I Traveling on 8l](lW for In:-t 200 yar1lr;: nng-k uf im:lirmtiun ioc-._ 

12::i. Thf'rmmu1 1 tt'I' hrokPT1; anotht·r :-uh~titute<l with noindrx 

<>rr<Jr. 

:1, QP7 I At 1 p.111. C'timp"d for 11lght. IJa~·lrn~ ht~Pn ('}ot1dyn111l p!C"mrnnt. 

·with but littk wind. 

3J :~P.J I C:UJl[lt'(f, by PMtimutitJil, '.?!1 fet•f highn th nu a p. In. l'llat\on. "'ind 

blew ,-ioleutly flnring- tlH._• night. 

3
1 

S3:1 I At en.mi,; rnornhig pl1•1-1.1mnt: n~eendiug along Rt1ow ridge. 

~ 
M 

q 
~ 
H 
>-'] 
t'l 
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M•teorological obsorrations, .\'c.-Coptlnued. 

ON STEAMER IN OOI.ACUTA HARBOR. 

I 
o~ 'l'Jrn txt1EDITION 1'0 MAJnJSHIN' \'Ol,CAN'O-OilSEllVE[l 

1'HE:O. A. ULAKF.. 

~ . 
~ I~; 
:J I~ ~ :g ~ 0 
0 ·g 8 

, I ~ ~ ~ I -.: ;; -

Date. Hour. 

----~;~-;--1 ·----i---, 
I , 

September 9 ......... i 7 a. m .... '29. 86 47. 8 

I 
September 9 ....•••.. i 8 a. m.... . 86 49. 0 

September 9 ....•..• · 1 9 a. m. . . . . 86 54. 0 

Septomber9 .•....... i 11.45 n.m .. 88 .51.5 

September 9 ....•.••. i 0. 30 p. tn. . 87 5l. 8 

September 9 ....•.••. [ 3.10 p. m. .86 M. O 

I 
September 9 .•.•..••. i i p. m.... . 86 :;o. 5 

September 10 ..•...• -1 ll a. m ..•. 

1

1
21l. 98 51. 0 

i i 
I I 

~ ·~ I . " • • ,.; I Aneroid barometere. , ';' e 

" .0 

"'" "' " 
. "' . z ~ ---------------- . " . 

I ~ ~ S 11 I Open faee. \ No. 73. Mt1
ftn ~ £ d ~ ~ ] Wind aud wenther. 

L. = 0 :ll ~ O,l c,;i ""\,ma. 
inrhes. 8 .8 :;:; =d > .:; ""' rr. -B 

Put. 

Soutbenst, eloudy, plea•ant ....•. [ 33.7 I 25.17 25. 5S I 25. o~ 25. Og,') 25. 04:3 i 4, 37!1 

...•.. do 

..•••. do ........................ . 

Northeast, clondy, rainy ••.•••.•. 

.••••. do 

West, cloudy1 rainy .............. . 

Soutbwe•t, cloudy, roluy ....... . 

South-1:1outhwest, cloudy .•••.•••. 

35. 5 24. ~5 

30. 5 24. 5-0 

40. 0 2fJ. 40 

44. 0 2i. 35 

45. 0 28. 07 

16. o zg. 30 

54. 0 29. 90 

2~. 541 24. 40 24. 4i3 24. 419 4, 955 

23. 54 23. 68 23. 68 2:J. 619 5, 6!!1 

26. 421 26. 40 126. 407 26. :w2 :J, 1A8 

27. 46 27. 44 27. 417 27. :J82 2,22!) 

28. l 0 28. 10 28. 090 28. 098 l,~?9 

29. 34 I 29. 40 I 29. 347 29. 3:!5 432 

29. E8 mi. 93 , 29. 903 :?!), 851 ... 

-i 

Remark>. 

Augle of inclinntion 15~17C; weather squally; some littl0 
mow nnd min. 

Auglt• of inclination 25°. 

Snmmit of Mnkutoihin; tbe peak to north is 75 feet lowPr by G. I 
Dftvid~on's ob!olervationa of' '7ertical angles, and the crnter li~s 

betwe1m the prake and 25 feet below the northern. 

OhHervatlflns at !lnow limit on return of pnrty; wenther C'loudy. 

ll'e llmiti wenther l'loudy: no wlnil. 

Cmnp('d at. Rtatiou 7 p. m. of Reptrmber 7; weather cloudy; 

ralne-il bnrd during night. 

At benrh; frer1nPnt Rhow0rp, nn<l gust1:1 of win<l from northwest. 

From smmnit Fmw part of fltc crater for n. few mhmtt•1o,, l'fhen 

.leuH1· fog aroRe, with titrong northwei;t wind; th~ northern 

P('Uk was not Reen : volumes of steam and snlphurouR vuporR 

from erater. 
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THE UNITED STATES COAST SURVEY. 

APPENDIX K. 

])ail JI mftrQrologicrtT rceunl 111 Sitka . • lla.,/cu. from Jlay J fl) 8eplember 2\1, 1867. 

ThermQlneter Fahr-. 

~ 
·= ~ 
'ii~ 

Date. 

Dry. Wet. 

.s 

.:: 

;::; 

.

iii ~M-a~yl~~;.-- ---- '----

2'!.J. J30 4(). H~ 

! ?9. 702 4:1, 45 

43. 11 

4L n 
50. u 
49. 6 

4fl.4 

47.3 

45. 9 

::;o.3 
53.4 

52.2 

47. 5 

47. 7 

50.0 

54.5 

58.1 

60. l 

55.6 

53.6 

60.3 

6R2 

64. e 
55. 4 

38. () 

fiO.l 

G2.6 

41. 9 

38. 7 

5R7 • 06.J 

. 2i3 

' E .. KE., NW ...... ..i 
8,Y., '\" .• E ......... . 

0 

0 

~ 29. 9:!ti 43. 13 40. 75 3:l. H S\Y., NE., E ...... .. _(}5-f) 

.033 ' E .. NE., SE ...... .. 

I 
29.511 45. 80 

29.517 42. 35 

43. 0 

40. l ......... ·' .450 S.,SE .. E. 

0 

0 

7 

8 

29. 717 

2fl.9i0 I 

3U. 1:15 

30. 228 i 

43. 58 

4£. 71 

41. 43 

40. 32 

42. e!.l 
4:3. 25 

41. 74 

40. 77 

42. 05 

42. 64 

37. 4 

33. 8 

38. 5 

38. 7 

38. 7 

38. 7 

36. 5 

42. 8 

42. 8 

42. 1 

40. 1 

46. 0 

4fi. 4 

50. l 

41. 0 

4i. 7 

71. 5 
67.5 

.mo SE., NE., NW ....... [ 

SW .. NW., KE ...•.. i 9 

lU 

11 

12 

3U. 255 

30. 239 

29.997 
13 29. !lilO 

14 2~. 880 

15 30. 004 

46. 40 

43. 2\l i 

43. 90 

46. 42 

w .. xw ....... . 
j 67. 5 i . 2!0 1-;W., NW .. NE .. 
1 •••••••••• 1 .02.) S\V· .. NE ........... . 

59.0 I .040 1 SW.,SE., NE ..... .. 

71.7 1--· .. ·····/ SW.,NE ....... . 
67.0 .......... , SW., NE .......... .. 

EB.6 .......... ' ~nv ........... .. 

5 
0 

1 

2 

10 

3 

:1 

16 30. 083 

17 29. 976 

18 29. 943 

44. 73 

47. 02 

.51. 37 ! 
52. 96 

50. 29 

49. 44 

54. 41 

58. 77 

47. 00 

47. 99 

4fi. ~JS 

46.Zl 

50.35 

51. Fl2 

Sl.03 

47.18 

50. 6~ 

4!1. 76 

50. 62 

73.6 l'. ......... l !< .• w ......... .. 

l~r:~ l:::::::j L~-~·~·:::·:::::::i 1:; 
19 29.885 10!. 7 \rn.r. ____ .•••.•...•. 

20 2!l,90l 

56. 59 

!",Q, 90 

54. 14 

5~. 81 

55. 96 

67.5 

fl7. 6 

S., NE............. 7 

21 2ll, i36 ::::=., E , ",.·. Tar. . . . . . !'°) 

22 29. 769 45. 5 E., NW............. :J 

23 29. 600 50. l 75.0 1'E., XW............ :l 
:H ! :ii.J.709 49.5:l 45.83 52.7 43.7 .H~O Calm ___________ _ 

25: 29.788 49.38 4G.C4 52.9 44.6 .015 Cahn .....•......... 

26 i 29. 775 45. 85 43. 88 50. 9 40. ~ . 66:; I S\~-.. NE .. E ....... .. 

2i I 2'J. 910 46. 44 H.15 I 5U. 4 42. ~ .160 ! s., s w .. E ......... . 
2li i 29 988 48 22 43. 86 51. 8 44. l 290 SW., NE., E ........ . 

29 II 29. 915 I 49. 61 I 48. 24 51. 8 46. 4 • 0-23 I SE ............. .. 

30 I 29.880 : 46. JG 1 4~.26 I ~0.1 4:1.2 ....... .590 : f;E ................ . 

31 I 29. 921 I 46. 85 • 43. 23 48. 2 41. 0 .... . .. .. • 320 i var., calm 

(l 

() 

0 

0 

0 

0 

0 

)-29 -1---1---1------,-. :-
Men.n•·-·--·· - .949 . 48.59 , 4J.56 ............................ , 3.44, I 

!~=!=,=:==\==·=====· 
June 1129.893 47.03 I 44.41 I 52.2 

1 
36.5 · .......... 

1 
.......... \ Var.,calm ...... .. 

2 29.888 49.98 I 45.63 I 54.9 42.8 I 83.7 I .025 1' sw .. W.,N\Y ..... .. 

3 : 29. s;;9 49. :6 I 46. ~o 1 54. 1 44. ~ ; 76. n i . m~ HS ~v .. _w .. ~w ..... l 
4\ 29.818 47.56, ~3.36 51.3 42 .. l 56.3 .17a IS\\.,N.,NE ........ 1 
51 30.025 47.39 45.~8 50.9 44.4 .......... \ .005 NW.,N .. NE.,E ..... j 

6 J 30.049 50. 66 45. 9~J 52. 2 44. 6 ' 62. 6 I .. ··f CRlm, NE., E ........ i 

~I :::: ~~::~ !~:~~ ~~:~ :~:~ :::::::::::r :~:~ ~:: :::::::::::::::::! 
9 29.95l 49.53 46.87 52.7 43.9 ' .......... ! .220 Var.,calm ........... ( 

10 ~m. 956 50. 26 46. 98 53. 6 46. 3 .......... 1 • 070 SW., E., NW ....... ! 
11 29.947 49.94 46.24 52.5 46.0 .......... \ .......... NW., W ............ 11 

12 30.01"5 51.53 5U.l2 54.9 45.5 69.B f .......... 1 SlV.,S .. calm ..... .. 

13 3fl.159 51.33 49.81 55.4 41.7 62.1 1 .......... i 8}Y .. NE ............ : 

5 

2 

2 

0 

0 

0 

0 

0 
0 

0 

0 

l 

5 
8 14 30. 067 54. 23 50. 99 60. 8 45. 5 86. 0 f· ••..•.... \ S .. W., SW .......... I 

~: :::: ~::~~ ~~:~: ::~ :~:~ ::~ \::::::::::\ :-~v~-~c~'.'.~'.-.'.::::::' 10 

17 29.861 51.14 50.45 55.2 46.6 .......... J .......... ,' SW.,ca'.m ........... / 

18 29.7'72 54.90 52.63 58.6 47.7 81.9 ! ......... ._SW.," ............. 
1 

0 

9 

315 



 

316 REPORT OF THE SUPERINTENDENT OF 

Dail,11 meteorological rccor<l at Sitka, .dlask-a-Continue<l. 

Thermometer Fa.hr. 

Date. Wind. 
Dry. Wet. 

1867. I 
Jum~ ~~ ~~~ ~~~ ::): ~~ ~~: ~~ ~:: ~ :~~ ~ 32. 4 

1 

. 010 ;~~~ -~~ ~~~ ~ ~ :~: ~~~~ ~ ~ i 
0

' 2g. 99[1 50. 43 •!7. 6L 5:!. 7 4u. 6 : : :: : : :: :: :: ... --·~;5 Rw., w., NW ..•... · [ 

~.J 1 

30.05:1 5~.68 50.1!! 60.fi 43.9 66.2 ]------· 8\V., calm, NW-----[ 

23 2P.870 60.11 54.6G u4.6 54.5 GS.7 I·--···· SW.,calm,NE.---··] 

24 29.8:33 5G.79 sa.98 61.7 54.0 83.7 I .065 S\'"{ .. calm, w ....... [ 
2~ i 29.62'J Ul.3() 36.!};; 65.0 56.1 68.0 .015 SE., E., NE ....••... 1 

2fl 2~L6l"~ 53.44 51.93 55.9 50.7 i 1' .605 ~,V.,\V.,S .....•... l 

Z7 29.860 55.94 5:!.~ I 62. l . !>0.53 1:~~~~~~:~~1 .05.5 \Y., SE., NE--------, 

28 2!:1.960 58.84 5i.fi3 : 65.0 
1 

52.:.:! I 99.9 ·1·······-··I "-.,calm. S,V ....•.. I 
2\t 30.000 57.91 5-1.39 I 61.~ I 51.B 83.7 ....•...•. [SW., w., NW.·-·-··: 

30 
1 

29.891 : 5~.2:l M.61 62.8 i 50.9 I 86.4 .......... j SW., calm ....•...... 

1

: 
1------l----l--1--i 

:::ns ....... ; ~:~~: II ::::-) ::~-:-··6~~···:···~:~···1 ·-~~:~·--1 ... 1 .. ~~~·-ll SW., calm .....•.••.. 11! 

2 I 2!!.0-96 ~6.34 ! 5:.J.37 59.9 ~ 50.5 I 77.0 !---·-··--I 8\Y., var ••..••••••.. 

31 29.97~1 54.81 ! 5~.36 58.5 

1

1 50.4 i··········i .U40 I W., calm ............ : 

4 i ~~:~~~ I ~~:~~ i ·- ~~:~~ :~:~ ~:~ 1::::::::::1 .... ·.~'.~ .. i ~:;·,~"-~::::::::::::)I! 
c i 30.037 54.76 jl.ti4 .59.0 I 49.4 I GS.4 J.... S\Y., w.,calm ..•... , 

2~~.830 57.0B 52. 77 61. 7 ] 47. 7 , 72.5 
11---·····-· S"'., calm ..•...•... j 

s I :.!£t.fi72 56.20 52.75 60.3 ! 51.8 fi9.l .010 N\V.,VH.l" .••..•..•... rl 
9 I 29. 810 53. il so. :n 58. 5 \ 50.5 .....• 

1 

.......... s .. NE., var ........ . 
10 i 2!.!.692 53.t:i9 51.78 57.0 I 51.8 ·········I .415 ~\V., SW., calm .•.. 

1 ll I 2!•.735 G:l.3! 5[.64 55.8 j 50.1 -·····! .175 SW., calm .......•.. I 
~~: ~~::~~ ~~::~ ~::~~ ~:~ I ~~:~ 60._~...I .... :~~~- ~~:: :v~,-~~'.~::::·_: 1 
~~Ji ~~:~~~ ~~:;~ ~2:~~ ~~:~ ~~-~ . ~~-~ • .195 i ~! . .-~~~~:::::::::::~!' 
16 29.845, 55.H 51.10 60.1 50,0 ! 87:8 SW.,NW.,E ...... . 

17 29.570 51.70 49.87 54.0 '30.3 1--·----··· .240 SE., E., NE ......... ! 

~:II :::~ ::~~ ~::~~ ~:~ :~:~ 69.8 .005 ~~·~:i:m_'_~~:::::· 
20 

1 
29.521 58.45 53.89 64.8 46.6 BB.4 SW., var .......... .. 

~22QJ 1' 29.675 54.42 53.Z-2 60.8 50.4 79.0 .010 i SW., S., SE ....... .. 

29.023 53.44 51.73 56.3 50.9 -·-·--···· •••.••...• ! S., SW., calm ...••.. 

23 I 2'J. 982 56. 09 53. 71 5~). 0 52. 5 .. ----·· .. ·-· -·-·. .. S., NW -. - .. -- ... ·- .. 

24) 29.909 56.26 54.07 60.8 50.5 77.0 ·-···-···· sw.,w ............ . 
25 i 29.831 55.89 53.69 59.o 51.8 .....••••• .oo5 [ sw., s.,Nw ....... . 
26 I 29.920 ffi.04 53.48 57.6 51.G .•••.••••••••.••..••. Var., calm ......... .. 

27 [ 29. 896 54. 36 52. 83 58. 3 i 51. 8 • 360 SW., calm.-· ..•.. - • -

28 1 29.865 I 55.02 5.'l.81 58.J j !j().7 63.9 .580 Calm·------·---·---· 

29: 29.818 I 56 99 5i.34 60.8 I 53.8 I 71.l .105 E., NW ........... .. 

30 I 29.876 

1

1 54.76 53.80 56.3 I 53.4 1.......... 1.570 Var .••.••..•.•...•.. 

31 29.5~1 52.00 __:=.:is ~~65 l:.:.::.:.::..:.:__:__:_:~::._ 1 SE. to NW ...•...... 

Means ....... 1 29.815 I 513.0:! 52.72 ··········!··········!·····-···· 4.125 i 

Augu•t l I 29.900 I 52.!!5 50.00 54.~5 ' 49.10 r........ .2351
1 

SW., NE., E ··--·-·· 

2

1 

29.722 I 52.92 49.77 55.17 50.00 !.......... .135 E., SE., var ....... .. 
3 29.731 I :;i.so 49.JO 55.62 47.97 .155 s.,NE .. E .......... . 

4 1 29. 752 51. 12 49. 55 54. 50 46. 62 . 325 SW., NE., va.r -
5 i 29.77.) ! 51.80 49.32 57.65 42.80 .011) Var ................... . 

6 I 29.898 I 52.47 50.90 55.62 49.32 .34S SW., var ....•....•.. 

7 j ~. ~)G5 51. !17 50. 45 52. 70 50# 0 • 335 SE., E., NE., var .••. 

j I :: ~: ~E ~; :~:: '"' : i E:E£~: ::: 
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Date. 

; ________ _ 
1867. 

Augu:.t 11 29. fl2'':" 

12 29. D2:2 

13 29. 7fW 

14 29.7~3 

15 2~). 732 

16 29. 7f30 

17 29. ;)(j"/ 

18 29. 666 

)!} 29.847 

20 ~9. 743 

21 :.m.5:>7 

22 29. 7:l::? 

2:! 2!1. 646 

24 2!l. 594 

:?5 i ~!!. it'i4 

~ti 2!::1-. 8H8 

27 1 311. 007 

28 2tl. 944 

29 29. 936 

30 30. 064 

31 :3(), 2.5:1 

'.rHE CNITED STATES COAST SURVEY. 

Dail.11111cli'omlogiml record at Sitka. A!a.ka-Coutimwd. 

Th€nuom1:tl'r f"abr. 

!----!--
5:1 B:.! 

S3. Gfl 

51. 3.J 

!33. 15 

;)U, 40 

49. 77 

.l')!l. GI 

[il, 57 

5]. 12 

51. 57 

~1. 1:! 

49. 10 

40. 77 

4fi. 85 

4H. 77 

fl]. 57 

~3. 13 

55. 40 

54. 9:i 

5:3. 60 
;-)~. O:! 

S3. 60 

GO. 67 

52. 2.) 

41'. :3:2 

47. 75 

48. ::?O 

50. fi7 

4~l. ;)5 

RLl.Oll 

48. F:7 

46, 4~ 

47. 30 

4.), 9;) 

4c.o5 
.SO. ~JO 

52.25 

54. 95 

fJ4. :JO 

5:3. 15 

50. 0~) 

55. 6:! 

5G. 52 

5-tOJ 

54. 03 

54. ~15 

5:( J.) 

53. 37 

5:). ()0 

5:l.15 

51.31 

5:1. 61) 

47. 75 

51.HI 

54. 05 

5!'i-. 40 

55. 85 

57. 20 

58. 53 

56.07 

50, tH) 

4.J. 50 

GO. 4(l 

47. 7J 

4':'. 75 

41.."'. 87 

4c-. -12 

50. ~:.! 

47. 7.J i. 
45. n:-r 
47. ~() 

45. 95 

4fi. (i:! 

49. HJ 

5~). 00 

52. 70 

50. 22 

43. 9J 

I 

"\Yiud. 

3. tl'.Hl S .. [...;\\~ .. XE. .. calm .. 

. 7t';) Cahn,~ \V .. E .. 8 ... 

. 7.i:i s.. calm. r;. - "X" "- .. 

1. 190 \"ar ..••. --·---·---·· 
J.. 39;. .i.:l\Y .. 1~:ilrn. Xf~ ____ .. 

.3!0 ~ .. SE .. E .. XI: ..... · 

.155 E .. calm.X.- •....... 

. 730 \Y., ~-- t.'alrn. E .. SE 

. :n.> E., SE .. 1\E. .. ca.lm .. 

.O:llJ 

. 7;;0 

• 27{) 

I. 33;, 

1. 740 
. GO.) 

I. 810 

. 37() 

• fi60 

. 040 

.82H 

S .. 'N"E .. calm. E., ~E 1 

E., SW .. SI:., J; ..... 

}~., Yar ·-·······--··' 

f; ,SE., ::\E . ....... . 

E .. SI~ .. Kf: 

S.,S\Y. Sl·~-

E., SE. KE ...... . 

E .. 8\Y .. 8 .. calm . 

S,Y., calm. N\Y .. _. 

,Y., Ci\lrn .•..•...•... 

SW., cairn, "\V ..... . 

\Y.,calm ........... . 
----·---·---·--------------

Means ....... 2~t8Hi. ) .""d.H~ ) !'.i0.3:l 1 2~~.\l6.3 

Septembe-r 1 

l!) 

11 

12 

l:l 

14 

];j 

16 

17 

18 

19 

20 

21 
fr] 

23 

24 

25 
26 
27 i' 

28 

29 

30 

Means of 29 
day•. 

=.:::::=:===-·=!==:-::..==== ==---=:-===.=-=-.,..........,,. 
31).212 

30. llt~ 

3!).071' 

2~~. !.),-,4 

:JO. o:J4 

:1D.057 

3~.(!80 

30.047 

29. 756 

29.1:17 

!:!9.5:l8 

2~. 634 

29. 712 

29.918 

29.iiBQ 

30. 042 

29. 941 

29. 7~.5 

29. 613 

29. 588 

29.420 

29. 604 

29. 8fJ6 

29. 952 

29.972 

29.472 

30. llO 

48. 87 

46. ~" 
J2. 92 

:-1L 2i 

5'2. ~:; 

5::2. 25 

5'.l. 90 

51. I::? 

47. 75 

47. {}7 

47. 30 

49. 77 

51. 12 

50. 43 

5~.17 

5~. u~ 

4:1. 50 

41i. 8;) 

44. 60 

4fl. 17 

4tl. ~7 

5::2. 47 

51. 35 

51. 12 

4!-l. 5.1 

4U. JO 

46. 17 

45. 72 

43. 95 

45. 85 

49.55 

49. 10 

50. 00 

3;,_40 

.):t 13 

54.50 I 

59. 4,') 

.1:-. "(!.7 

55.83 

55. 85 

59. 6;) 

:13. i.-; 

32. 70 

51. 1~ 

51. 8') 

:iJ.13 

03. 00 

53. 60 

52. 60 

57. 75 

50. 4.-, 

49. 10 

IH. SO 

79. 95 

H:J.6.'l 

63. 50 

~ -. . . . . --.. 

40. :J5 

40. 55 

64.15 

52. 92 

50. 45 

47. 07 

49.10 

4fi. 8.J 

46. 05 

4:t ::?5 r 

37. 8:i 

45. 50 

~17. 7.J 

47. 30 

18. 20 

69.30 

• ::!4.) 

• :215 

1.040 

,Y .• ealm. XE .. XW. 

\.-ar ...... --· .•... - -

\'it., ~"\V., cll,lm, !\'E. 

E .. NW .. :!'iE ...... 

~Vt7., K., calm.----. ( 

Var·-------·--- --- i 
8\V· .. calm. SE ...... j 

~:;:r~~~-:: ::: : : :: : :: : i 
8\V., calm, var ..... i 
F... N\V ............. : 

.450 E .. NE .. SE ....... . 

\731'------------. 
.010 8W., Nt;., NW .... .. 

...... j SW .. NW .. \Y ...... . 

i E .. SW -

. 215 I Var ..... . 

E .. SE .. KE ....... .. 

51.12 50.~2 59.00 46.17 ······----
1 

.760 Yar .........•.•.. 

52. 25 50. 22 54. 50 48. 65 ......... ·i 1. 040 Yar ............... .. 

52.70 5l.67 54.50 50.4.) .410 s., SE·----···---- I 

49.77 48.65 51,57 46.40 .5.'.")0 S,V., S., E .••.•.. ___ : 

51.12 48.87 54.05 49.35 .470 l~.,NB.,RE ...... 

51.31 50.45 53.ro 46.17 !--------- .74:> jE.,N\Y.,el\lm .••••. 

49.10 48.20 51.80 16.17 ! ......... 3.545 jCulm,E.,var .. _ .... . 

49. 55 j 48. P7 52. 2.> 46. 17 . 395 ) SW'" .. E., calm 

47.9i I 47.57 50.9 46.27 .~65 : IL 8E ·-·---··------
48.2!1 · 46.85 50.00 46.85 j-···--- 1.02.3 ! I~., NW ............ . 

29.841 47.07 1 45.95 52.70 3ti.95 1 
.......... 

1

1··-···--··! N\Y., calm, tnY .... . 

-·· ··-- --·!·-· ---· --·!·· ..... ···\ ......... , ···--- ---·, f;)O )·---
---,----:----,---;---,----:---! 

2l.793 I :>o.40 , 48.57 

1 
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......... T·---·---·: 16.350 

1 '------
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For the first eighteen dnyi:i: of October the amount of rain was 7.42 iu<:heR i observing then discontinued: heavy weather after th.at dnt-e to tl1e end 
nf the month; hnrriean~ on the 2Sth. 



 

318 REPOHT OJ<' THE SUPERINTENDENT OF 

APPE~DIX L. 

HEPOHT OF ,\LBEP.T KELLOGG, :M. D .. AID GNITEI> STXl'ES COAST SCR'.'EY, TO GEOIWE IL\ YIDSOX, 
A:-\:-ll:-\TANT l:NlTED BTATES COAST sn~n-:Y. ox THE BOTANY OF ALARKA. 

SAN FRANCISCO, 0AI~IF01Gi'1A, Noumlier :!O, 18(j7. 

DEAR Srn: Iu iu;cor<lauce with ymu instnidiowo;, I hiwe 11rawn up this short prel.i111i11ar~· 

a<·emmt of thP r1'R11lts obtai11e1l l>,Y lllP 011 the Coast Snrn•y g1•ogTaphical recouuaissanee to Alaska. 
The fnll n'port of the botany of tlw kH'alities ,·isite<l is being· IIHHl(• up, autl I 110p8 to haYe it rea<ly 
for mailing; to ~·ou b;1· the steamer of December 10. 

The H11ssiai1.A111cr·ir-:rn exp;.1lition wa8 hastily Pxtemporized, and its labors crowdell into a fow 
mo11th8 at the mqiropitions S(•ason, with a climate off1·ri11g· 8C'.ar<'el.r a day of fair weather prop<'rly 
snitf'd to botauical i1111·poses. Add to this our crnrnpell facilitieR, anil only rare aml i11cide11tal 
opportunities affonlP1l, aml Wl' shall readily see why the field of thorough ol>S<"lTations aml collet'
tion must neP1ls ht> Yet',\' li111itP<l. 

']'h1• stPim1n Liul'l>lll. ('aptain \Yhite, nrnler the tlin•diou of Captain \Y. A. Howard, Uniktl 
States n•yenne :-;eryi(·e, an-in•d off tlw western coast of Alaska before tlte middle of Augnst,, 18G7. 

Tht' com.;t of Alaska, from 1''ort Simpson north to Sitlrn, like that of Oregon, it> broken, bnt 
much more precipitous. :mtl elatl on all sides with a dt'nse. growth of timber. 

At Fort Simpson, m~ar the Ronthern coast bouudary, we filul the western hemlook sprue<', 
(A.viex inertenxiana, or-as most authorities regard it-a Yariety of A_l>ie.~ ca.nadenxi.~.) Its growth 
is m11d1 hlrger aml fr!'er, and it is co118idt'red somewhat more durable than the Eastern Canadian, 
a llll, lik(• it, the hmk i·; estee1m•d (•xcell(•nt for tanning. On the 1•oastR and islands northward thi,; 
tn'e grr·ntl,\· nlionrnl,;, Hci·p al,;;o •n· fonntl the Sitka s1wucc, or pin(',* as it is crroueousl.Y <'allt•1l, 
(AfJicsNitd1cn~i8.) \Yith lm11])(•r tl(•alNs this is oft('n st.\·}pc1 whitP pim•. ThisvN~· spirysprnce :rn<l 
1ill• hemlock, likP the Douglass aud ::i.renzies spruce,;; Oil the eom.;t,.; uelow, mantle tlw rngg1•d nwk,; 
arn1 l'teq1s, from ti(lPwatf'r to their tops, with a dark m·ergree11 foliage. 'rhey ding to hare nwk,, 
lll'Y<T ll·miing in the ](•a,.;t, lmt. dirnb tht' tall ;;teeps, dripped or drenched in everlasting raius, toning
down and softening the savage sce1ies with their somber shades. 

\Y1· saw hnt mw tnw :"pel'ies of pi11P, thl' ,Jersc·~- or scrnh pine, (Pinu.~ hwps, Ait.; Pimrn coll· 
tort a, l )oug'.) 111 this rl•gion it is alW:t,\'S see11 in sphag-nonf' swtunps or sourees of retarded stream· 
lf'ts, mid l'arel,r of an~· available ;.;ize. :Near Sitka we found many of them from a foot to eightPen 
inehe;,; in 1lim1wte1·, a11d tltirt,y to fort,\ feet clean tru11k, bnt sudr examples an• probahl,r rare; also 
t111• littll• ,iuniper, (.Ju.nipern.~ nana, \Vild.) 

The best timhel' tn·e by far is the yellow cedar, ( Oiq1ressus nutkatcn8is, llook.; Ghamoeci-
11otis nutkatensis, Spodt.) .From this point more or lesH north and Honth it is said to abound, but 
onr personal observations only veri(v its abundance uortherly. At Fort Simpson it is now scar('e, 
althoup:h we saw a slePJWr thirty feet long, twenty.eight inches at the butt, eighteen inclws at the 
extrPmit,\-, <'igltt inclte:s thiek, also 1111wronght knee;;, &c., used for boat Jmildiug, ~for which purpose 
it is imsurpasscd; in addition to it:-; lightness, tong·lrness, case of workiug, and great durability, 
under constant exposure to rainy weatlH~r and water, it is neither liable to watersoak nor suqject to 
tlw attacks of worms or ter<~ds, at least for the first four or five years. 'l'he original constructors of 
Fort Sim1ison laid the ground timbers of JJine, thinking it the best; au aceidental piece of cedar 
being used, on recently n•plaeing the rotten timbers it was found to be the only sound log left after 
twt~11t.\·-01w years' trial. Similar facts at Sitka verifirnl b,y samples of an ol<l hulk construeted of .this 
crnlar, still as sound as the day the vessel was built, though now thirty.two years sinee. E>en 
th(' irnn boltH or Rpikcs show no signs of corrosion. This is the timber formerly exported to Ul1ina, 
and often sPnt back to us, manufactured into cabinet wares for excluding moths, &c. The timlwr 
is sought aftl'r by the Indians, and the choicest canoes are made of it.; much of it is destroyed 
annuall,\- Li~· helti11g and }Wt-ling the bark as far as they can reach, working it into baskets arn1 
wearing appard, awl t•on•riug for their huts or packed in canoes as portable shelters for camping· 

" Rprn<'eB, in common 11nr1auce, arc stecple·topp<'d trees; pines, mostly fiat-top11ed, with long tufted foliage, and, 
morP elosdy notell, of two to five needle-sltape<l leaves in a common boot. To make confusion worse confounded, 
hemlock sprue;, fa often designated Sitka pine. 
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pmvo1,;e,.;, .A.t Xog·narsltinsk:y Bay, st;inding· iu our traeks without rnoyi11g, WP counted twenty-tin'(·(· 
tn·L'S kilktl i11 thiti mmrner. Thi,; practice is 110 douht g1•rn'l'al. a11tl has 1w1Ted greatly tu dimini,;h 
its almndauce aloug the coasts, together w·ith other (lPm;uHl" mmle npou it. 'l'lte grain iudieatps 
a rapid growth, a.llll then· i" 110 t1onl1t of it" 11t•sirnble11es" for fon•M culture. 

The whok coa:;;t to Sitka and far 11orth1Yatll exhibits om· uniform topograpl1~- a11cl l'imilar 
climatic eomliti011s-beiug rainy awl fog·g,Y-HIJ(l the growth is nead~- the :-;a!lH' tlmmghout. r11-
fortunately the Ytli:lt region of islaml« a]l(l l'Ultintte1l eoa:-;t iK not lmr1\e1·•·1l at tlw ha:-;l'" of tlw,;e 
lofty timbei'ed rauges with sloping or le\-el bottoms; hut is ga,;ht·1l 'nth Rl!arp.11re<'ipitonis and 
lWteCeSisilJJe g·orges1 tJ1p ]IPllkS for the lllW-it lJ<ll't ltl'illg l'apped \Yit]I ~'1IOIY, Whielt lllPJti11g· ill SlllllllH•l', 

together with the coutiinw!l railli'i, make e.YPr,Y rrn~kl1~,;,; fnot:-;tep :t t-ipl1ag11om; miry lllllr:ts". Alti
tude imsi-ws for uauglit hl're; en·11 tlw motmtairn; are rno:-;t1y miry to thdr top8. Tlu" climmic 1·tm

ditions of the coast of Alaska appear to be gm·erned in a great dcgTet· liy tho"e laws which gon~rn 
thp currents of tlw air au<l oeean, ns WPll as the µ;enPral law of latitude. Thus this ~rntlt Pa(·ili~· 
climate i,.; \·ery moist aml much milder relatiYely tlta11 the same latitude" on the Athmtil'. lleHLe 
the wood limit extends about 8e\.('ll c1q;rees Hearer th<> poh• 011 th~· l'al'ifh· ,:,hle. A,; these eoast 
ranges precipitate th(• excess of moisture, and tli u" furuisl1 a temperate i-il!Jlpl,,- of rain tn tlu· interior, 
we should expect a drier and more ...-aricd climate, 'Yitl1 a conespoudiug syh·a alJ(l 1lora. 

On tbe 1-ioutbt•1·ll honH<lar_y at Fort Simp,.;ou wt· foull(l a,.; Jilw ht'rtFs-gTa8,; (Phlc1w1 pratc11MI as 
auy t·ouatr;\· cau homit; it had <'SCajwd aud was gTo\1in.i.:· wilt! iu thid~ lotlg<·tl ma:-;:-;p:-; witlwut cun· 
or culture. At. Sitka wo found also the L'omrnoJL wltitc clo,·e1·, (l'r(!i1lium repe11.,,) a11(l .:\ledkkor Burr 
clm·er, (1llaliva!JN dcutienlaia,) 1·1wtrn1ly i11trorlncP11 hy Califon1i:1 t1rnlP. TIH\\' i-ict•111 t~1 tlmuis11 and 
bloom well; hcl!C(' the use of these all(l :-;imilar grn1->:-i<'i-i ;i:-; green fodder ;1pppm·:-; quik pral'tieal1lt-; 
hut no i·eliance cau ue ph1ce1l oll :my of them for 1rny arnl winttT fe!'lli111r, foT 111 :-1ud1 a dirnak HO 
lmyi11µ: is possible. Turnip:-1, lJl'('ts, eanots, parsnips, potat<ws, awl root cropl'i, tog1•th1•r with cab
l>ages antl the like, are here tlw main l'P1'0lll'('.I'. 

Aloug alln\·ial hotloms, (if t hl',Y cm hP 1-;ai1l to exi,;t in any mentiouablt• se11,;1..•,) thP halsmu 
irnplar i:-; seeu, (l'opuln.~ lm/.mmf/crn, Yar. canrliea.11-~.) This trt>e i" oft!'ll of ,;11ffiei1mt sizP for 
canoe;;. At B;trlowt~ C1n-e, Chilkaht, Glolwko r,ake, &e., we saw large treeR, l'>rnnc i11 g-rove>'" 
This timber, thongh scarce ou the lower b:1:rn and coaRt:-1, the drift t<hows to be ,mftieit•ntly abun
dant in the interior. 

The red alder, so styled on account of the Rap or fresh-cut wood t11r11iug· el11'rry-1·pd aud rptai11-
i11g that C()lor, (Alnus 1·11-/!ra, Bong.; .rllnu.~ ore!Jona, :N"ut.t.,) grow;;; to quHe a trt•P-fmty to fift,Y frt"f, 

high, hut in genera] mnch smaller. The i-;ltrubby wl1ite ahkr, (A 11111.« frutim1m, I,.,](](•11.,) 011 tlw 
('Ont.rary, retaiwl the white color of the wood, and btuns well iu the green stak. 

The Sitka willo'l'i" ( Sali.r brackystachys, Berth., or Nali.r .~itdu:iisis, Sanson 1 ii-; a eommo11 shrub, 
seldom more thau eight inehes in diametPr, and ten to thirty feet high. ;.'\. frw minor ,;hn1bs, sueh 
a1-; menziPs (Jfenzies-ia ferruginea, Smith,) and thP horrible giu><eug, (Panda.i· h<wrid11111, bmith,) l10r
rent with spines, m·e found throughout the Alaskan Territor~-, the ro()ts formerly the foo1l of th(• 
betrothe<l. Under-HhrulJ:-;-plautH bearing h(~rrie.s-arP highly l'1<tt>1•111e1l, st>1Ting t IU' us1·fill pur
post» of purifying the IJlood and pre\·enting scmT;y and the 1•fft•eti-i of a 1011g-eontinned grn:-;s ani
mal diet. 

'l'he Rtump currant (Ribes la.v~fiorum, Pursh., Ribc.~ a.ffim, Dong.) has good-:fiaYor1•<1 fruit. It 
has been spokPn of as Ribcs prostatum, Le Hert, and <lesiguatNl as fceti!l. If tl1is ;;;hould p1·0,-{' to 
he the. same, we. can onl:-- say it varies, or tastes (about which there i:-; no lliHpnting) will diffl'r. Its 
aut~rnm foliage iR moRt charmingly cri1m;m1e1l. 

The monster foaf-bra()ted enrraut, (!Ube.~ bracteo.~um, Dong.,) though large-fntited, ha.s a ,.;frong 
tcrebinthiuate odor, aud is truly unpalatable. 

'l'he Rpreading gooseberry (Ribcs divaricatum, Doug.) is a tart and good fruit lah' into winter, 
found i11Yesting old dpserted Indian lodge:,;, as w1•ll aR woody man;h borders, and, furtlle1· south, 
rivt>r bottoms. · 

The best of the black glaueous-bloom whortleberries here is the little dwarf hilhp1·1·,\, ( 1·m·
efo·i111n 1·e.~1Jitocu111; Mich.; raccinilllll chamisson·i.~, Bong-.) \V (' fmmd it of YPJ'~- g·ood qnalit.Y at 
Unalaska,, but M, Sitka of i11forior tlann·. The shrnh is at the former plaee 0111• to tmi feet. aml at 
Sitka larger. The large oval-leaf bilberry has an indifferent hhwk frnit. The hog· hil11e1·1·y ( l'w·-
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ci1iium itliginosmn, L.,) ha;;; largf'. berries black with bloom, juicy but not Yer:-· wholesome. The cow
berry, ( ra1•ci11iwn ritis-idm, L.,) hm; a stem a span higl1, hox-lenfi•d, with heantifnl pale 11ink 
flower 011 the tips; lwrries bright red and blushing at thP sun; acid aml but little inferior to crau
be1Ties, and ofte11 growing togdher with tlw small s1wcies ( Yacciniwn o.x:.vcocmt8.) Both of these 
rnak<• au excellPnt j<·lly, as brilliant}~- heantifnl aR the purest carmine. 1f tl1p~- wt>re largely cnlti
yated itt otl1l'r1Yist• worthless peat~- hogs, an<l sphaguons morasse8, an unlimited market and gornl 
fortunes could be reali zNl. Tlw Hnssians make a11 P.xcePdi11gly palatahle jdly hy ma8l1ing-•tlw l11•r
ries aml straining out the jniee from the pulp, ·which is thrown a"i<le, iH1d cooking with a little 
water, adding "potato flour" or ;;tarch aml the like to thick<"n. No dish can be more delicious for 
a sauce to mutton 01· game, or Patpu aloue with sugar arnl cream. 

SPYeral species of raspherries and hlackherriPs are great fayorit.es. The large salmon berry 
of two yarieties (R11b11s spectabi7i.~, l'ursh.) llas large orname11tal flowPrs, white and rose colored, 
fonml tlmmg-lumt Alaska along the 8t'a coa8ts, but fiueRt 1i:iYore1l in UnalaRka. The gri>at thimlJ]p. 
berry of the west (Rulm.~ 11utka1111.~, Mocius.) has a flagrant Yincms odor and fine flaYor. The north
ern .A.retie blackberry (Rnbus arcflcu8, L.) has delicious amber berries; t11e cloudherry, (Rulnrn 
('/uwuJ>nwrus~ L.,) fruit of large grains, yery rich, and in Unalaska often almost black-the finest 
tlaYor of an,\- rni>t with. Tht- bird-foot bramble (Rubus pellatus, Smitl1) ltas fow frnit grains, too 
small, pulp,'\" aml red; found in o;hady womfa, ereeping on;r mosses and mtten log8. 

Tl11' red fruited wlwrilt•berry, ( 1-accininm parl'ifolium, Smith,) eYer~-,Y!tere found, \H' had well
nigh fo1·gottc11 to 11ofr. This i8 the mw most uninmmlly Hougbt, after, arnl i:-; the fine;;t for tmts, 
jellies, pies, &c. X o natiYe in th<>. season wonlcl be without tlt<·m. 

Red elderberrie8 (Sambucus pubens, ::\Iieh.) are boiled, besides Yarious roots, with which they 
flaYor their ft,.;h-sonps, or dwwaers, or tlrn;; 1•011tl'ihnte to their nutriment. Even the hips of the 
PHrly wild i·ose (Rosn blm11la, Ait.) are used; also the Scotch loYerage, (Ligusticum scotieuni.) The 
Karntsdiatkm1 lily we fom1d both nutritious aud of a pleasant, sweetish, an_ylaccom; and mucilagi
nous quality. This has by some authors hccu co11si<1cred R trne lily, the littfo lmlboidlct r;calc8 
8HITOUJHling the main stem lwing considered as true> 8calcs, and the flower lacking nectaries, &c. 
Others of later authority consider it a species of checkered lily, (Frittillarin clwmt.<icltatcensis, 
Fi8d~) The roots look remarkably neat and white, quite ilffiting to tlrn <';n~ as well as the palat0. 
Thi8 plant coukl uudoubtedl_y be cultivated to alh-antage amid mossuogs and inc<'SSant rains, 
regardless of snows and storms. It is the "edible lily" of northern traveler!'! and historia11s. 

The roots of gTH8SeR, land and swamp, polygonums, &c., we must forego. The roots of 
thv mTow graRs (Jfenyanthes trifoliata) might he greatl~- imprm·ed in quality, when in a state of 
w1tnre the:-- serve so well for needful culinary purposes. l\fany of these water-plauts we saw but 
could not procure at Kadiak and other places. The island of Kadiak is mostly bare of trees, but 
not of slll"uhs, grasses, and varim18 herbs, for these clothe the mountains to thefr summits, among 
wllich the alder, willow, elder, J\fenzies' shrubs, rose, &c., with here and there a. 11arrow leafod 
po}llar. 

All that is wortliy the name of timber here iR the Sitka spruce, (.Abies srtehensis.) This tree 
resembles in form and foliage our sih-er firs. The largest we saw were three feet in diameter, ninety 
to one hundred feet high, and they are relatiYel,v of low growth :uHl rapid taper, apt to be knotty1 

and in open expnsnres branching to their -bases. In the governor's yard were some masts and 
8-pars m:er a, lmndred foet long, 8-carcely tapering two inches in thirty or forty fi.>1~t; yet thesr, were 
from Kafliak f8laud, so that gooll timber of' thiR SJ>ruce may be obtained, although we had 110 

opportimity of seei11g noteworth.r Rpecimens in a growing stat-0. M~my masts and spars are from 
Spr1Wl' rslmHl, ten to :fifteen miles distant, from which the~· are floated in rafts. 

Tlw mm111tai118 hem are in general more abrupt towards the sea and sloping inland; yet on tlw 
sea-silks we IliHl a fow foot-hills and rolling ridges on which only are distributed this forest growth, 
which is h;\- no means continuous, hut marked with beautiful venla11t openings like plantecl lawns. 
The f:\O!llbcr green of their foliage is slightly relieved by a silvery t.int, but one unvaried form, too 
precisely conic, with a stiff n.nd rigid horizontal spray, renders the scene somewhat monotonous, 
Ull3.C(~Ompanied as it iR by any other forest trees. There is at Sitka' a variety of this sprue<l with 
finer pinule8 and pPrnlant wa.Ying hranchlets, 1vc think more hmiutiful, though less regular. This 
timher growth is confined to the eastern valleys and declivities, indicating that tlie currents of 
wind, like tl10,,e of the ocean, are chiefly from the we.stern quarter. 
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• The lowlaml leas are limite1l to a fow acres iu extPnt, which are lialile to be too wet. The 

summer climate here, unlike Sitka and the coast below·, is, however, suffidm1tly filir for 1rnying. 
We saw rnaay lll0\\'11 ,-alleys where a good supply of hay from the native grasses had been secured 
for winter use. The cattle were fat and milk alnrndant. \Ve did not, ho\YC\Tr, relii'ih the flavor of 
the butter, although it looketl yellow and rcmarlmuly rich. V\rhether t1tis wa>1 mving to the mode 
of making, we could not determine. In tile villages we visited-two on '' C l1uya'' 01· Spnice lshmd
ruost of the inhabitants were far away in search of berries. To their ererlit hP it 11ot<>d, the floors 
were well scoured, and many rmlfl iurlications of neatness were obRerve11. It is tlu•rnfon· fair to 
presume that the coarse weeds arnl ·wild gTasses were accouutable for the fiavor of tl1e butter. On 
this island we saw many cozy and sheltered valleys 11ndcr very indifterent and partial cultivation, 
only here ~nd there a valley shorn by the sc;ythe, but everywhere abounding in grass or sociallte 
circles of Sitka spruce, alders; willows, elders, and l\Ienzie's shrub of humble proportions, and a fow 
small poplars. At one of these settlements the only iwrson at home wfls a ve1wrable, gra;y-Jutiretl 
Russian. Before hi8 hut were lmndretls of salmon hangiug on poles, drying, expo::;ed to the 1yeather; 
cured without a particle of salt! Our host, "\lith native hospitality and tme politeness, brought 
forth a kit, or large bucket, we.Unigh filled with the choicest luxury of the village, to wit, picklell 
mushrooms, which he assured us had been gathered only three days predons to our visit. I tested 
them, and pronounced them good in point of flavor ; but as I recognizetl t.lwm as tlrn Agaricus 
muttibaUs, which, in the uncured state, were known to he excPediugly nauseous, affecting ver.'~ dis
agreeahl,\- thefauces and throat--even causing sickness by simply holding them for a ft.ow moments 
in the palm of the hand-I dared not eat t,ltem. These are a part of the market rcsourC('S of the 
settlement, doubtless designed for the governor or some notable personage, at Paul'i,; Bay, as 1\lr. 
McPherson, our interpreter~ suggested. 

Unalaska Bay, on the side Yisited by your party in the mouth of September, 186i, abounds in 
grasses, witlt a climate better adapted for lrnying than the eoast of Oregon. Tbe cattle we saw 
were remarkably fat, and the beef very tender and delicate, rarely surpassed b:r a.ny well-fed '3tock. 
In this island we found much unmown grass. The ayailable and good arallle land wltich we 8aw 
lay chiefly near the coast formed by the meeting, mixing, and massing of tl1e valley-washes with 
the high surf-sand of the sea, which forms a fiue, rich, light, and genial soil, well snited to ganlen 
aud root-crop culture. The turnips here were large and of excellent qualit:y. Carrot.81 parsui1ls, 
and cabbage lacked careful.attention, but were good. Potatoes were in bloom, which should neYeT 
be allowed. They were scarcely half grown. They are cultivated in elevated beds about three or 
four foet across the fiattencd top. Our mode of planting by hilling or ridging we think would be 
preferable in a climate like this, too often (henching the earth with an excess of moisture, which 
requires to be readily shed, or beclouded by cold fogs, so that the crops require to makf'. the most of 
the quickening sun and fair weather. It occurs to us that many choice sunny hillsides here would 
produce good crops under the thrifty han~ of enterprise. They are already cleared and ready f'or 
tb.e plow. Where grain-like grasses grow and mature well, it. seems fair to infer that oats and 
barley would thrive, provided_ they were fall-sown like the native grasses, which are often in snclt 
haste to root that thf'.y even sprout in ea.r before reaehing the soil. This is abundantly verified 
by reference to our collection. 

SeYeral of these grasses had already matured and cast tl1eir seecl before we arrivetl, showing 
sufficient length of season. Indeed no grain will yield morn than half a, crop of poor quality, if they 
do not fail alt-Ogether, when spring-sown, whether north or south. 

.A. KELI.OGG, l\L D., 
Aid United States Coa.st Sur~1ey: 

GEORGE DAVIDSON, Esq., 
Assistant United States Coast Rurt,ey, 
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APPENDIX M. 

Plant8 collected by tlw r:11itcd States Coast Surrey on the geographical reconnaissance of Alaska, under the direction of George 
Dat•idson, assistant r:11ited 8tates Coast Surrey.-Collection by Albert Kellogg, M. D., aid United States CoMt Survey; 
nomenclature by Elias Durand, esq., Acadcn<y of .Nat1iral 8cie11ces, Phila.ddphia. 

~~11 -:i@ :~~I 
~ ~ Order, spccics1 and habitat. ~ 'S · ~ -e I Order, species, and habitaL 

g ~ -1--------------------1--~--§- 8 g \--------------------\ 
RAN\; NCULACE.:E. LEGUMINOS .. -'£. 

2 

Anemone Da.rcissafiora, L., Unalaska. ·--· -----·-·-·· 305 40 i Lupinus nootkatensis, Dou. 1 Kadiak, Unaluka ........ . 

3" Ranuuculus reptans, L., Vancouver h!land.-----···· 18 42 ! Meddea.go denticnlata, Willd.~ Sitka-------··--·---· 
Ranuucuh1s eschscholtzii, Sehl.. Unalaska............. 26,166 411 Trifoliumrepens, L., Sitka ··----------------------1 

4 Rannnculm1 aquatilis, L., Unalaska.--------- __ - . _ __ 309 43

1

1 Vicia. gigantea, Hooki var. i,;it-cbensis.. Sitka ........... 
1 .5 Coptis as:plenif-0lia, Salh1b. 1 Alaijka ........ ··-.·. ....... 128 4: Lathyrua pal~i:.;,.tris, L.,_ Kadi~k. ........ ··:· -~· ......... 
1 

6 Coptfa trifolil:J.te., Sa1isb., Sitka an<l Kadiak.......... 175 4<.> 

1

. Lathyrns want1wus, Big.: (Pumm L.,) Kad1ak, &c .•. 

7 Aquilrgit1.for1rn.HIH, Fhicher, Sitka·-·········-··---· 366 ROSACEE. 

8 Aeonitum nHpellus~ L., Spruce Island .. - - ..•.•.. - •• - 226 

1 9 Ar.onitum kamschati<'~1m, Pall.. Kadiak. - - ... - --- -- . 150 46 Spirrea douglas-ii, Hook, Vancouver ............ --· .... . 

Aetam ;;pica.ta: var. rubra, Mich., Fort Simpson .•••. · j 9-2 47 l Spirrea aruncm!I, L.' Sitka . -- .. - .••.•••• -· ...•. ·-·· JU 

11 

13 

14 

15 
16 

17 

18 

l9 

20 
21 

23 

Tbal.ictrunl~parifforum,~Turcy1 Unalaska............. 211 4811 
Spirrea.peetinacea, Torr and Gr_, Sitka •. __________ _ 

I 
4\::1 Geuro eahhref.olium, Smith, val'. dil.atatum, Vnt1.laskn,! 

NYMPHEACE+E. 50 ' I I Sanguborba canaueusi:-1, L., Sitka, Kadiak ....•.•••. 

Nupbaradvena, Ait.?capsuleso;..ly1 Sitka. ........... 

1 
104 51 I Sangui~orba.offici~alis, L.,~a<U.ak .................. . 

CltUCIFEll.21:!:, I 52 i FragHnacanaden~us, Mx., Kttdiak. ................... . 
53: Potentilla norwegica, L., Ala.ska ....• :. ____________ 

1 
Sasturtium palustre. De., UnalaMkA ......... - .••. --- 319, 56 54 Potentilln gra-cili:i, var., Alaijka ..•••.••.•••. • .......... 1 

Barburea vulgaria, vnr. iltrieta, :R.. Br., Sitka .••..• •· 317 55 , Po-tcntilla villosa, PurHh., Al£uika .••.•••• ___ --·· ..... I 
Arabh ambigua, De., Ritka ...••.••••.•.•••..••..••. 1 243,258 i::r. l I , ......, Potentilla ant1erina, L., A aw.ka - ........... _ •.•.••.• 
A rabis birsuta, Scop., AlaHka. and Kadiuk .•••••.•. -~I 255, 400 57 Potentilla palui-;tris, Scop., (comanim, L.,) Alaska._ •. I 
Oardomine hirsuta, L., Sitka - --- .••. ----·- - -- .. -- --] :n2, 258 58 Rubul! arcticu1:1, L., Alaska ......................... ·I 
Eryiiimum cheirant1wi<la, L., Kadiak - -- -- •. ·-· ·- ••· / 243, 273 59 Rnbus nutku.nus, :Moc., Ala~ka ··-- .••. --- . --- . -- --1 
Dra.bagra.ndia, va.r.B-iliquoi;a, Roth., Kadiuk .•••..••. \ 203 60 RnbuschamoomoruH, L., Alaska ..................... . 

Dru ha o-ff. boreali:S, Kadiak. · ··-· ·- •• •• •••••· • •• · • ·-1 203 61 Rubus letleodermiti, Dougl., Va.ucuuver. ·-- ......... . 
Cochlearinoblongifolia, Tour., Sitka and Spruce Isl'd. 

1
: 3471 255 : 62 Rubua spectsbHis, PuN1h.

1 
Kadiak •.•••.•••..•..•••. 

LepiUium. ruderale, L., YictoriR, B.C------.---------j ---······-I 
Oa1)iella.bursa-pes.toris, L., Ala.sk.0. •...•••••••••••••. 1 169 ![ 

VIOLACE.£ I :i 

H.ubus pedatus, ~rnhh, Sitka-------------·--···--·-
Ro.i!a frax.inifolia., Bark, Vsnc-f•UV-er ..•..• __________ _ 

Rosa b]anda, Ait., Ksdiak .................... _ ..••..••. 

Pyrus rivularis, Doug1., Alaska ........................ . Viola.Langsdor:ffii, 1-.isc'h., Una~aska, Kadiak ------ 237 ~! 
25 Viola Langs<lorffil, no ftowcr:1 ••••••.••.•••.••.••••. ! 59 ii 

Viola Lang.sdorffii, no flowers, Vancouver, Il. C -·-··1 ········ · .j\ 

63 
64 

65 

66 

()7 

63 
Pyru8 sambucif-olia, Cham .............................. --· _

1 

Cerasns molliA 1 Dcmgl., 1Va,.;hing1on Territory .. ---·. 26 

27 

:JO 

Yiola tricolor, L., Ku.diak -·---···-··--············· 32G II 
DROSERACE..E. tj 

Dro-sera r-0tundifo1la. L., J<"'ortSimpson ............... . 

Parnaiu1ia. palustri.ij, L., Kadiak .... _ ................... . 

HYPERICAC.E .. ~. 

123 J; 
2''6 I~ 
. Ii · 

11 

Hyperieum scouleri, lfook., Victoria, Va.ncouve.r Jsl'd. 12 l/ 

I 
I; 

CARYOPHYLLACE.£. I' 
Sagino procumb~u•, L., Sitka····················- 4021 
Mocbringiu. lateriflora, L., Kadiak. ...... - .............. · l 227 / 1 

Stella.ria.media, Smith .. ·----------· ..... --·_ ................ -- ... !j 
34 Stellariacrispa, Charn., Afaska. .... .................. 8611 
35 Stella.ria. longifolia, Nutt., FoM $imp&0n. ••. ....... ........ 125 I 

36 Stello.:iabC>realis, »igd. 1 Sitka............................. . 260 ! 
3(j bi• Mootli<fonta.na, var .• SUka ········-·------··-·--·- 386 I 

POR'TULACCACE~E. l'i 
37 Claytonia ulsinoides1 Sims., Aluska ..................... . 

GB:RANlACEA;. I 
~:1 

38 Geranium eriimtburn, De. 1 Kadiak, Unalaska ........... . 

.A.CERA CR...£. 

39 A.c•r mlllC?'Opb;yllum, Doug., Vancouver - ••••••.••••• 

69 

70 
71 

72 

73 
74 

ONAGRACEJE. 

&pilobinrnlatifolium, L., Unalai;tk.a ......... - ... ---·--1 
Ep-ilf)biam sngnstifolium, 3 difi. form~, Spruce Island. 

1 

Epibolimn roseum,.Scbr.? Hope Island ................. . 

Epiboliumalpinum, Wahl., Unalaska ................. . 

EpilJolium colon.tum, Muhl., Yancouv·er ............. . 

Ep.ibolimnla.teum. Fur~h., Una.lBKkn. .................. . 

75 Circ~.a.a.lpina, '11ourn. 1 Sitka·----·-----·-·····-···· 
-76 Hippuris vulgnris, L., Uue.lu.tika .......................... . 

CR.Af!StrLACE...E, 

77 Sedum rhodicla, De., &adiak ............. - .............. . 

GROSSULAC&.£. 

78 Ribe11 lnxi-1fomm. Punb., Sitk.a ......................... 
1 

79 Ribes bracteoaum, Dougl., Sitka ................ , ............ I 
BO Ribes d.ivsrlcatum. Dougt.? Bellabel!a·Ioland •.•••.•. 

Bl 

82 

83 

84 

Ribes lac11stre, Polr, Cbitkllht .••••••• ·····--· • ·-· ··1 

SA.XlFRAGACEJE. 

SaxU'raga seleniftora, St.,rb., Sitka·······-····.-··· 
Saxifrage. pune\ata, L., -lvalis, Filch., Sitka·-···· 
Srudfrega off., S. Eoeh•tiholtzii serpylllf<>lla, Kellogg, 

Kadiak.U! 

85 Tlarella trlfollaU., L., Sitka .••• --· •••••••••••. •••••• 

-.., " ~ "" .0 
0 8 
~ " " 

24.5 
168 

388 

~58 

228, 197 

197 

15 
182 

193 

267 

133 

133 

376 

34 

269 

38fr 

190 

247 

2.54 

392 

157 

31 
234 

158 

390 

213 

16, 26 

39 

264 

131 

33 
296 

1£0 

306 

375 

310 

244 

161 

166 

57 

33B,l!36 

112 

403 

271 

:;;J 
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Plmd8 c(1llectcd b!J lite united Staffs Coast Surrey, .f·;.-Continue<l. 

Or4.eJ, s_p€cies, and habitat. g; .:;; ~ ~ 'I -;:, ~ I 
---~--------------~·- ~ ~ I ~ g 

Order, llpecies, and liaLitat. Ii j 4 
86 'l'elana granllifto~a, _Dougl., Si:ka ................... \ 404 \, 
87 Leptarrhens py11foba, R. Br, L:nnlai>kn --- __ . --- . -- Zll 

1
, 

98 1 Pl1iladelphus gQrdoniauul:'.I, Lindl., Ya.uc. Island - - --1 '2 \, 

89 
1 

Vnri.cty No.97 ................................................... 11 
1, 

U>!BF.LLU'ER.E. I 1· 
90 <EnJt,Dtbe sarmen~oss, Nutt., Sitka.·········------- 374 I 
91 ArchangehcaGmelini, De., Sitka ••...••.•••••.•.•. 1 170, 101 1: 

92 Llgns1icum 8cot1cum, L., Sitka ..................... -I 181 ]! 
93 C<>nioeelinum D.seheri. Wim and Gray? (n-ot tbe or- I 107, ~09 ii 

iginal Gray,) Sitkfl. I II 
: ~.:~:~;}~:a

1

:::::B7;1~:,~:~~;;;~~~~:~~~~~~:~:~~::~: ~~~ 
1

1
1 

ARAI.IACE~. 

96 ho.ralia (Panax) borrida, Hook, Alaska.,,_.......... 50 \II 

CORNA.CE.£. 

97 Cornuscanadensi•,L............................. I 

98 Linn:Ea borealis, ::::~F::;a:E.~:- ... . . ....... ... .. 841 
99 Lonicera involucrnta., BankR1 Vancouvt>r .. ---·----·· 25 \ 

100 Sambncus p11bens, Mieh., Alaska., &e .......... ---·--- 931' 
101 Viburnum p:auciiiorum, Pilaie, Ala.Eka, &.c --· ---··-· ......... - ..... 

1 

10>! 

103 

104 

105 

106 

107 

108 
109 

110 

111 

112 

113 
114 
115 

116 

117 
ns 
119 

120 

.RUBIACE.-£. 

Qalium borealet L., Kadio.k ...................... -·-·-··-· 
Galimn bifolium1 L,, Alaska and Sit.ka .• _ _. ......... . 

Galium trlfoJiam, var. puslllnm, Gr., Sitka.--··~- ... . 

Galium triflorum, Mich., Sitka, Kadiak. ................. . 

COMPOSITE. 

A1ter~ A.. mutatus T. &nd Gr.t Una.lask:ensis,-var. ma-
jor, Hook, Unalaska. 

A:t1ter folia..ceus, Lindl.: A. pet'E>grinue:, Less, Xa.dia:k._ 

Aster peregrinus, Pursh- ................. ·-· ............. ------

.Aster alpiuus, L., UDalruska. ------.·--··--···-···-··· 
A.11tt>r saluginosus, Lindl ............................... - .......... . 

A1ter saJ_p.ginoeu~. Lind!·-------···--·--··········· 
ETig{lron. pbiladelphieum

1 
L., VaDcouve-"I' __ ... - .• ~ ..... 

Solldago confertiflora, De., Kadiak ...... - • - ..... - .... - - - . 

SgJit]a.go virga.-snr-eBt L. 1 var. arctic&, Kadia.k ........ -

Nardosmia corymbosa, Hook. Unalaska ..... - . - ....... . 
Aehillea rnillefolium,var. floribna purpureis,lTnalaska. 

Arlembia fillesii7 Lindi., Unalaska--------··-:---·· 
Artemi.sia vulgaris, 11!, Unalaska .............................. . 

Artembia richardtJOnlan.a., BeMs., Kadiak. ......... -....... . 

GnapJmleumalpinnm, Nutt., Unalaska ............ . 
121 AntE!nnaria marga:ritaee.a, R. :Br ............................ . 

122 S("lueci<> pi!oeudo-arniee, K.adin.k .................. -· .... -----· 
123 Arnka chamis@onltJ, Less .• Kadiak ..................... __ _ 

124 1 Arnlca. montana, var. unalaskeni!ls~ LeBB.r K~isk . _. 

125 I Amica. montans. var. una.ladke.nsis alpina.1 3,000 ft... alt. 
126 I Arnica latlfolia, Boni!'··--·- ....................... . 

127 Matriearia dio•cord•a, De., Sitka ..... - ........ - •.•. 

lllll Leontodon palustJ'P, L., Unalaolm ........... _ •••••. 

129 lileracium seouleri, Hook 't Vancouver ............... - .... . 
130 Hieracium triste, Willd., 2,000 ft. alt., Sitka ........ .. 
131 Souebuo asper, Wllld., Sitka .............. - ....... . 

13!1 Nabahlll alatus, Hool<, Kadiak ................. .. 

133 

184 

135 

('.AMPANULACA!:. 

Campanula •ot110difolin, I., Kadiak ................ 
1
1 

C&mplUlllll\ N>tundlfoll&, var. linifolia, Gr., Kadiak .. 

D&1y11ntba, Bleb., Unalusl<& ...................... . 

nn I 
•• 3 I 
379 1: 
381 I: 

380, 377 ii 

118 Ii 

194, 368 l\ 
194 I 
173 .

1 167, 238 

~11 
189 

261 

285 

284 

285, 101 

58 
277 

266 

231 

290 

290 
370 

165 

301 

299 

298 
55 

106 

136 

137 

138 

139 

HO 
141 

142 

143 

144 

145 

146 

141 
148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

lfi7 

168 

169 

170 

171 

112 

173 

174 

~ i§ 

ERif'. • .\.Cl:)E I 
·varrimum T1t1s-ir1~.1, .Alu:-;ka --· _ ·-----·---······ 152 

Va~rimnm oxy~occ11r-:, L .. l'ort ~1mp1;on t ••• --· ••••• , 121 

Yaecininm ovalifolinm, Smith. Ca!'fr•1··~ "Bay? i 55, 286 

Vaceiniumparvifulium, Som~ .. Alat'ktL-----··--~----\ 150 

Vaceininm. m:rrt.;1lllt<,, L., v.chami.BB-Otli.\:., Bonf:; .. ~itkn': 185 

Vac{'inium crospitoi::;um, ~liC"h., l"ualacka .. --· --· .•• 

Vaccininm uH!!inoRum, L., Sitka----~- •......•...•. 

Arctostaphyllolil a1pina, Spreng., Una}a1<kR -·- ---- ... 

M-enziesia.ferruginca, Sruii1i, Alaj:kfi.--------··-···· 

Andromeda po1yfolia, L., Sitka ....... ----~-------- 1 
Kalmia. glauca, ..\it., Alatika .. ··--. --· -------- ...... -< 
Rododendron kamtsdrn.ticnm, Pall .• "L"."nnla!-!ka. ·-·-··1 
Gaultheria Ahall., Puri31t., Vane<'U'\'Pr l!ilan<l ....••.. -

PhyUidoce nleutice, l<~ii~ch., .Ala1;ka. --- . --- - --- - . - ... 

Ledum 1ntifoliurn, Ait, 1 Sitka aud AlaP.ko.. - ••.. --.;. -

Pyrola rotunditolia, L., Kadiak .....•...•. - .... --- . -

Pyro1a s-ecunda, I ..... Kadiak. .•.. --· ........... --- . --- - . 
Moneses unifl.or.n.1 Salish., KRrliak .•.••..••..•.. --- - . 

I'LANTAGIN.ACElE. 

286, 3G7 

281) 

275 

20 

:!UG 

127 

2;<2 

32 

277 

141 

219 

192 

1::.2 

Plantago maritima. L., Sitka -- . . .... . •. . .... . .• • ....... 388 

Plantagomnjor, L., Sitka ......... - .. -............... 387 

Plantago1 110 flowers ............. -·. --- -~ ... -. -· - - ---

PRDIULACE .. E. 

Dodecath4'!'on frigidum, Cham., D. me-a.dia, L., Kadiak. '205 

Trientalis europren, Ph., Alasku ................. - - . - - 19l 

<-:;Iaux maritims, L. 1 Alaska ........ --- --- .......... ·---· 49 

ORORA.NCHACE.E. 

Boschiakia glabra, Hook. Sitka ....... - • ~ ..... - . .. • . tlil 

SCROPHULARl.ACE.~. 

Mimulus luteus, L., Sitka ..................... - ......... . 

CastiUeia pallida, Kunth. Kadiak -------·· .......... . 
Orthoearpm:i bracteo.,::m1, BC> nth, Vancouver ... - .... - . -

Orthoca.rpns rastelleiodes, Btmtll, Vancouver - . - - ... 

EupbrM.ia. R.lpiu.a,L .• Uni\le.K"kn. ..... -·-··········--

Pbinantbm~ crlsta·ga1li, I..1., Ka.tliak ....... ·····--. --- • 

Pedicularis el1e.missonil'1, Stev •• Unalaslte. ................ . 

Pedicularht lang-Rdorffii, Fiseb., Una.laska. - ..... - ...... . 

Pedicularis voerticillata, L., UnalBl'ka. ___ -~ - ..... ---· -

Pedicularie ....... ~ ...................... ~·- .......................... . 

-Veronica alpina, L" Unaluka. ........... -- - -- ........... . 
Veronica americana, Schu. 1 Sitka ........................ . 

VeronicaMCtttellata, L., Sitka··--·- .................. _ .. . 

Veronica uerpyllifolJa, L, Sitka. --- ---- ---· ..... -- . · 

L•RIATE. 

199 

2J8 

9 

9 

245 

215 

H4, 248 

334 

248 

295 

407 

20 

408 

175 Mentba. can~nsi11, L..., YaneouYer ... ---·. ·-·· ·-·--·· 

176 Galeopsistetrahit, l.1. 1 Sitka .... ·-----·····-·---·---· 
177 Rrnnellavnlgaris, L., Ala11ka ......................... . 

BORRA GIN ACE.£. 

178 Merten:siamarltima, Dou.,Xadia"k. ........... __ , _____ _ !1i0 

HYDROLEACl:..E. 

179 Romanzoffi.asitk.~nl!.is, Cham., Sitka.-----··---·-· 335 

PO LEM 0 NlACE£. 

180 Polemonium micra.nthum, De., 8pmce 11.'!luncl. 249 

181 \ Polemoniam. coorulcum, De .• Ka<lia.k ....... -- . --~. ~-' ~5 
182 Polemoni11m cce:ruleum, var. sib-eri-cam, Ko.diak .•. --i ............ .. 
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l'la11ls coll<!cf{'d by the rnilecl Btate<1 Coa8t S1tr1•ey, ,fc.-Uoutinued. 

Ordc1· 1 sp(:'cie.:;, a.11d habitat. ~ "§ Order, species, an<l habitat. 

I 
~ ~ I 

I' ~ '1-------A-,-,A-R-Y-LL_I_D_,-,C-E-.-'E-.------
GE:STIANACE.~. 

Sue-rtln perenni8, L .• liadiak .................... -----1 
Bentiana doug1a:iii, Bong .• LawRon·~ Bay, B. C. ··---i 

214 ·1 221 
11 

SL.;:yrincJlinm bermudianum, var.anceps, Sitka. ...... . 
168 ,. 

187 

190 

191 

193 

194 

195 

196 

Genti:rna aeuta, Mich., Sprnct> hland, &c.- j 

! Villar~ia crista gnlli, Gri~ .. Ahuika ....... ·······-·-··i 
I CHF:NOPODIACEJ'E. i 

Chenopodimn olbum, L., Sitka ........................ : 

A triplex Jitrora1is1 var. ha~tata, I,., Barlowe Cove .••. ! 

FOLYGOKACE..£. 

Oxyria reniforrni~. Hook, Sitka ...................... i 

Hnmex _aceto~ella. JJ., Sitka .• - ... - ... - ... - . - ....... I 

Huwex <lornt•t.tticu~, Hook, Spruce hland ............. : 

Polygon um viTipan1m, J,., Unalru;kn. .................. : 

Pnlygonum sagi1tatum, L. ? ........................... : 

CALLITRIC:HACEjf:. I 
Callifricbe,·erna, L., Sitka ............................ ! 

I E>IPETR.ACE.'E:. I 
Ernpetnlm nigrum, L., Una.laKka ••..•.•... ··-·-····I 

GUPULIFEHJE. i 
Quercus cJouglasii, Book Rnrl Arn. l Vancouver •.•. ·f 

Bt:Tl:LACE .. 'E. 

246, 329 !I 
12411 

35 Ii 
176 ii 

Ii 

~~~ '1' 
2JO I 
304 ii 
llH i1 

371 I 

I 
65 

23 I 

I 
l~l7 Bdul.a glandl1loaa, }.rich.? B. nrma, var. ke.11, Kadiak.. 216 i 

Hl8 Alum~viridi8, De., Fort SimJH!Oll ·--------·---------1 126, 184 
199 Ah1ut1 rnhra. Eong., A. tomP~.tosa, Reg,, Sitka •.... -! ......... . 

5ALICACE.£. I 
I 

200 ~al~x si.td1ensifl,~nden1., K~<li~k -----·······-······i; 175 I 
!20l Saln: r1char&om1, Hook, Kadrnk .................... _ 221 

202 Snl~x reticulata, L .. ---- --- -- .. -- ... --- -- . ---- .. ___ 

1

i ........ -·ii 
003 Sahx braehy~ta.('bys, Beutb.,Vancouv~r .••.••••••••. J 22 ! 

W4 Salix ovalifolia, Trautr., 1Jnala.ska ..•••..•.•••.••••. i 2'75: 

205 Salix cordata, Mubl.?K.adiak ........................ ! 175 

::?0:5 bi.! Sfl.lix 8pecimm. Bong·····-··--··-·--···············~··-··----· 
~06 Populns b-als.nmifera, L., Ka-diak .•.............•.... j 259,.272 

~07 P-opulua trcmnloidcs 1 :Mich., Vancouver .•••••.••••• -I 13 

CONIFER.£. I 
208 Pinns inopS, .Ait..,P. cont-orta,Bong.,Alaska,Lawson's \ 338 

llay. I 
1 

20£.J Abjes grandis, Lindi., A. ama.bilis, Dougl.,Vaneouver., .••....•.. ' 
210 Ables mertensiana., Bong .. Alaska ..•.......••.••.....•••..••. 
~J l Abies sitchensls, Bong., A. mPnzieRii, Hope I1dand ... j 42 

m2, Thujagigent•n, Nutt., Bellabellalsland ·-·-···----·! 2l 
213 ' C11pre1nms nutk1\fensii't1 Hook, (Yellow Cedar,) Sitka.! 155 

214 ; eli,Jnipen.u na.nn, Willd., Ala;1:1ka .................... 134 

AR.ACEA:'.. 

~15 i Hyrnplocnrpus kaml8Cha.ticus, Bong., Alacks ........ . 

22'2 

223 

2:25 

2.26 

2::!7 

231 

232 

!033 

234 

235 

236 

237 

238 

2:l9 

240 

241 

242 

24:1 

244 

245 
2~ 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

250 

260 

261 

IIHDACE.iE. 

Iris siberica. \Villd., Unala8ka ....... --· ;, --- - .... . 
• 

LILIA CE-~. 

Smilacina hifolia, Ker., S. <lilalata. Nutt., Alaska 

Clintoniuunifiora, Menz., Ala.!ika ................... . 

Hespericorrtium muritimllm, T~rr., Vancouver ..•... 

Frit.Ularia kamtschatica, Fi.sch., Ahu;"ka -·-·----·-··· 

:MELANTHA Cg.~. 

Streptopua amplcxifoliuti, De., Alal.8kn.. ····-· .••••. 

Streptopus ro8eu.s1 Mkh., Sitka ......................... . 

VPratrum viricle, Ait.,Ka<lia.k ···-··-----·---·····-· 
To:fielrlia glutino8a. Prest., Alaska .................. . 

Tofi.eldia borealis, Vahl., Noq11ashinski Iulet .. --- . _. 

JUNCAC.EJE. 

Luzula campclltris, De., Sitka ............... ······-··· 

Lnzul.a parviflora, Sitka .•.•••..••.••..••..••..••... 

.Jnncm1 arcticns, Willd., Sitka ......................... 1 

GRAMINEE. I 
Phlcum prntensc, L., Alaska ........................ -· - .. 

Phleuillnlpit~um, L., Unalaska ..•...•. --··-··-···-

Agrostisexarata, Trin .. Kadiak ..................... . 
Agrostis eanina, L., UnR.lm::ka ....................... 1 

Agrosiis vu1garis, "\Vitb., Vancouver .•..........•... ! 

.Agrostis gcabra, Will.. A. laxifiora., Ri-cb., Alaska .•. 

Calamagrosti.s langsdorffii, Trin., Alaska ............ . 

Cnlama.grostis aleutica, Bong., Alaska .•• -....... - ...•. 
Calame.groMtiK lapponic:a, rrrirr.~ Alaska .............. . 

~ira elongata, Hook, Alnska. ................. -· .• - . -- . --

Aira ccespit.osa, L., Unala.1'ka. ............. --· ............ . 

Aira atropurpurea, (t!-Ub-alpine,) Waht ................ . 

Posnemoralis, L., Unalaska .......................... . 
Pon bulbo1m, v·aT. vivipara, Bess., Unnlaska ......... _ 

P-0aprntensh11 L., Unalaska .... -----·······-··--·--

Poslaxa.1 Moonch., Spruce Island ...................... . 

Hierochloa b1)realii"l, Roem. und Sch., Alaska ......... . 

Trisetum cernuum, Hook, Lawson's Bay . .- .............. .. 
GJyceria dist11.m1, Wahl., Bellabelln. Island .• _ •. ··--·· 

Glyeerla nervat..a., T-0rr., Lawson's Bay --- .••. --·· .• 
BromusaecnlinuR, L., Vancon--ver ..... - ............. _, __ 

Bromu'l!lpurgan~, L., Unalaska---···--····-· .. ··--··· 
Brom us virens, Nutt., Hope !Aland .................... ~ 

Bromu" eiliathus, L~, Ala&ka ...••. ---·-·······-·--

Ft>stuca ovinn, L., On.rte r's Bay ..... - ......... - ......... -
Elymus mollis, Trin., Unalaska. ......................... . 

E1ym111tslber:icus,L., Hope Island·-····-----·-·-··· 
262 Hordeum pratense, L., Hope Island ..•• ···-·· .••.•. 
263 HordeumdiBtlch11m, L., Unalaska ................... . 

E'<GISKT.ACE.E. 

.AL!eMACE .... 'E. 264 Equbetumeburneum, Sck.?Kndiak. .................. -

~16: Trigloehlnrnaritimum, L., Sitka ......... ····-······ 403 265 Equiletumval"ieg.atnm, Sek., Unale.s1':a .............. - .... .. 
I I J"ILTCES. 

'I 0 lt.C HlD.ACEi£. '1 1--~ 266 Polypodium vnlgar-e, var. ocddenta.le1 Hook, Una ~a.. 
217 Mic.rostylis diphyl1oi:1, Lindt.. Sitka .................... , 162 ! 267 Polypodium dryopteris, Gr., Sitka·-·· ................ . 

218, Platantht>ra J1yperbore&, Lindi., Lawsou'ri BaY ....... i ~-21'

1 
268 Blecbaum boret:t.le, Swart:r;1 Alaska ......................... . 

219 : Llstera eo-:rdata, R. Dr. 1 Kadin.k ............ _ ............. ' N ... ~ 269 Cryptoga.mme a.crostichoidell, R. Br., K8dil$k .+ ...... .. 

2'l0 : Listt ra e-ouvallarit>hle-s. iiook, Kadiak. .••.• _ .......... -J ___ m __ i~. __ 2_1_o~_A_•_P•_'d-ln_m_«Pi•nlosum. Swartz, Alaska .................. . 

14 

108 

74 

413 

il 

409 

87 

]q6 

384 

383 

43 

129 

119 

119 

114 

113, 103 

110 

111 
154 

146 

99 
'J9 

97 

95 

96 

239 

B9 

90 

147 

83 

153 

142 

143 

145 

146 

140 

139 

138 

137 

3l1B 
316 

44 

69 

51 

252 
70, 205 

In tnmsmitting the preceding list, Mr. Durand says: "The greatest pa,rt of these p1a.nts is com
mou to onr nortlu~asforu rc•giou; hut, I remark that those of Alaska are, generally, of a larger size 
than the same SfJecies ill Labrador, Ure,cnland, &c." 
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APPE~DIX K. 

Comparatiee Vocabularv, upou the 1ilan ac1opfe<11>y the S 11ilhso11ia11 lnsW11iion. 

[NOTE.-Country ~ northwest. coa..st of Ameri-ca1 Bucelcugh Sound, Fort Simpson, latitude 54° 351
• TribC": 8pue!Jl·re-lotz 11 trihf' of th~· T(·hlm'-cha'· 

an' people. Recorded by George Davidson, .Assistant, Luited States Coaliit SurYey. Date of r<'<·o;d: Au11~w1 fi nnil i •.. l~f!7.-1'"r?w '·.<..:Jail," of' tho 
tribe mentioned, recommended by Mr. H"O:rn, of the Hud"!';On Dny Ct1-mpany, as a good roan, and i,:peHkrng, rending . .nr;d wi itmg- E11gl1~}1.) 

~ I' ! En;li .r. Spanish. French. ·~-·~- Lut1: Alaskan. 

! r'-et. 

~ ::~~~: :·:·:·:·:::~ ::: :::: :::: :::: ::r~:~::~:: ::: : :::: -i ~:~::::::::::~:::::\ ;:~~:~~~~·:::: :: : :::.: 
4 Girl .. _ ..••.. __ ..•..••......••. J\.iuchaeha ..•••.••••. Pille. --- _ ........... J Puella .•............. 
5 InfanL ...... ______ . ___ .. ----·. Nifio (1 nifia. ---· ___ .. :Enfant .. __ ... _ ... __ . J Inf ans ..••.•.•••••.•... 

Han11-nad111. 

Sku''-"'"·arnBk..'. 

Squah"-n-nab'. 

Ke-na es. 

6 lfyfa.ther, (.11aid by1:1-on) .. --- .... . Mi padre, dice el bijo. Mon pere, dit le fils .•. 1 Patermem1, Uicit fllius .. 

'7 My father, (said by daughter}... Mi padre1 dice la b1ja. Mon pCre, dit la fille . Pater mcua, dicit :filia ... 

B 

9 

My motlier, (e.aid by son)........ Mi mad.rt\ dice el hijo. Ma m~rc, ditle fils .••. Mater mea, dkit filiur: .•. 

My mother, (ssid by daug-hter).. ::Ui madre, dice Ia bija.. Ma. mere, dit la fille.. Mater mea, dicit tilia ... 

JO :Myhnsband .••. ---·----~----·· Mi marido .......•••. 1tfonmari ...•........ Rponim!ilrnP-Ul!I---------· 

ll 

12 

13 

l-ly wife.~.......................... Mi esposa ... -----·· .. l\fon ep-0uge .••...•... Uxor men .•••.••.•••.. 

My eon, (said by father).......... Mi hij{)-, dice el padre. M.on fib, dit le pere.. I'm.us meu.<s, O.iclt pnter 

My 1:100 1 (said by mother) . • • • • .. . Mi hijo, dice la ma<lre. :Alon fils, Uit la mere.· I Filiue meus, .dicit nrn.tei· 

14 My dougnter, jsald by fat:her)... Mi hija, dice el padre. Ma fille, dit le pere _ .
1 

Filia men. <licit pater . 
15 .My daughter, (s.aid by mother).. Mi hija, dice la mAdL·e Ma fl.Ile, dit Ia m~re... Filiamea, die it mster .. 

No'-yo nah-qui'-a-dnk. 

Do. 
No-'·yo nan'-dit. 

Do. 

No-yo- nux-u-et. 
Do. 

No-yo :ekiX1-kut-it. 

16 Myt-"lder brother .• -· ..••. ··k·--. Mi hermnno mttyor ... Mon frOro ain~ ..••••. I<'ratermeu~natu mnjor No-yo :Elbeel-~-git-""°ykh. 

17 llyyoungerbrother ....... -.~--· Mihe-rmanomenQ:r ... M<>nfrere('.a1:leL ..... l<,ret-e1."me,i.snatuminor. Ko-yo 1swan-;£-git-wykb. 

18 My elder •i1Bter.. ••• • • •• . .... . .... Mi hermana mayor .... Ma sreur ain~e- ..•• _.. Soror men natu major. No-yo d1ech1:"·git klhik-t(.'e. 

12' My younger siste-r ................... Mi herme.na menor ... l\Ia sreur cadette.. ... . Soror men natu minor. ~o-yo 1J.<wan-re-git klinktee. 

20 An Indinn ....................... Indio ................. Sauvage-----------· Tndtu:1 ·-----·-·--··--· Tcbirn'-sb:e-an. 

~l People .... . • ... • •. ..... ... •• . Genie ........ _ ... _.. Peuple. ••• •• • • .. • • • . Populus. •. . •. .. . .. . • .. Ket, 

22 !lead ..................................... Ca.beza ..................... TCte ..................... Ca.put .................... Ta.n"·li;o.a.-ui;'. 

23 Hair ................................... Pel() ..................... Cheveux ................ Crinh! .................. Kaus.* 
~4 Fe..ce ............................. Cara .................. Figure ..••.•...•.... J<""aci.Ps .......•......•• 'l~ebaL 

fJ5 Forehead ......................... Frente ............... :Pront ................ , Frons ................. Wnnp'lL 

26 Ear ................................. Orejn. .................... Oreille .................. Auris ................... llob. 

27 Eye ....................................... OJo ................... <Eil .................. Oculus ................ "\~til-leel. 

28 Nose .......................... Nariz ............... Nez ................. N•rns ................. Cbab. 
29 Mouth .......................... , Boes ................. :Bouche .............. O"-·-··-------·-·----· Aah. 

30 Tongue .............................. Le-ngua ................ Langue .................. Liugna .................. Too1-lah. 

31 Teeth ................................. Dientes ................. Dente ................... Dentes ................... '''{an. 

32 Beard ................................ Barba ............... ~ .... Baroe .................... B.aJ'ba. ..................... _. Ito.ch .. 

33 Ne-ck .................................... Cuell-0 .................... Cou ......................... Collie ....................... T'u1:n'-la.n·ef". 

34 Arm----·-···--·---------··--· Bra'l:o ................. Bras·--------···---- JhnehinJD ............. An-:non'. 

35 He.n.d ................................... Mano ..................... Main .................... Manus ..................... La.ch-1Deel'. 
36 Fingers ...................................... Dedos ...................... Doigts ..................... Digiti .................... T'svveld. 

37 Thumb ........................ Dedopulgar ......... Pouce ............... Digitu(pollex ......... Mush. 

38 Nall:ti ................................. --- Una.s .................. Ongles ....... ___ . ____ . Ungues. --- _. --- . __ .• .. CJach'1h. 

39 Body ... ----------- ............... Cue.rpo ................... Corps .................... Corpus ...................... Taru'-magh. 
40 Ch-est ................................... Pecho ....................... Poitrine ............... Sternum .................. tKi'-ik. 

41 Delly ................................... Barrigu ............... , .. entre ................. Veutttr ................... Pen. 

42 FomoJebreastB ................. Pecbosdemujer ..... Mammellee .......... Ubera ................. Mesltugh. 

43 Leg.·--·------- ...... -- . --· ..... Piern& _ ..... ___ ........ Jam be ......... __ . ----. CI"m~ ---· ..... __ ..... ·--- 'rmll-ha:-.b'. 

44 Foot .......................... Pi6 .................. Pied ................ Pes ................... Ak-sbee, 

45 To-es ................... - ............ Dedosdelpi~----···· D<>igtsdupied ..•••.. Digitipedis .............. Tchum11-ma·sbee. 
46 J!.one .......................... Hueso ............... Oo .................. Os .................... Shy"ip. 
47 Heart ........... _ ................... Cora,;on .......... _____ Cmur ·-------··----· Cor ........................ Kor'.t.t 

48 Blood ......................... Sangre .............. Sang ................ Sangui• ·-·--·-···-···- Icbl"''· 
49 To-wn, v:illa.gc.... ..... • ..... . . ......... Pa.eblo, viila, aldea ... Bout'g, village .... _ .. Oppidum, po.gus ..... ..... Knl' cbup. 

50 Chief .................................... .Tefei ..................... CapitNne ............... Dux ..................... Schmab'eet. 

51 Wan!or ........................... Gntrrero ... ! ........ Guerrier ................... Miles ....................... Will-do-eet. 

52 Fight• ................................... __ . _ --· ..... ·--· -··-.---· ··---·-·-· ...... --····- -·-· .... -··i TtJll. 
S3 Ftlend ........................ Amigo .... , .......... Ami. ................ Amicus ................ 1 l:>&11M•gl1l. 

t • bu Sllme sound as the_ obscure u in peop!!-
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Comparative VoMbulary, .f·c.-Continued. 

I ~ I Engli•h. ii Spanish. French. \I Latin. 1· Alasl<a.n. 

I z , _______________________ , _________ ---------- -------------~! 
I !~ :~::~~~~.::: :::: :::::::: ::: ::: I-~-~.-~:::::::::::::::: . ;;~;.~~:: :: ::::::::::I·;~~~;:::::::::::::::: I ~~7;~ghl·c,1t. 
! .55 ' Skin-lodge .•..••. -------·------! Cas.a d~ eneros .•..••• Loge de pee.n:x .....•. I Tentorinm e pellihuR ••. "\\TElp an-agp;_ 

57 Kettle. --- --- . --- . ---- ........• : Caldiera .•••. ·•. ... ••. Chaudi6re .••.••. ·--- j Lebe~ ...••. ---·-· .. --- K.lgh' lum-'dQte11k. 
58 Bow .. --- ....................... I Arco................. Arc .................. ! Areus .................... Howk'-tuk. 

59 '.Arrow ..•.•••.•••..•.•.•.•.•••• ! Flt'cha ................ Fl~che .................... 1· Sagitta. ...................... How'-wel. 
-60 ·Ax, hatchet. .......................... ] Hacha ............... Ilache ...... - ............ Ascia. ........ - ........... Kee-yOI-ttJk. 

61 Knife .................................. Cuchillo .............. Couteau ................. Colter ................... Hot-le-he-11k. 
62' c ' auoe ................... --- . __ ..• ·i Canon....................... Canot ................. •· 1 Scapha Indice. ... .. :. ..... Agh.-sbo'. 

:~ ~op:c~:~~~ ~ :: : :~ ~ ~~~ ~ --~ ~ ~ :: ~ ~ ~~ 1, Pzi~pp0at_o_•_ .In •• d.io __ '_·.·.··. -•• _._ Souliere de sauvage.. Calceamenta. Indica.. ..... ChOch'-sec-traghn .. 
• u. Pipe ........................ 1 Tubusnicotia.nua, ...... Agh-pe·an •• 

65 Tobacco ....................... ~---·i Tabaco .................... Tabac ........................ 

1

. Nicotianum ............... V\r1m-tt'5·cum-sbe-wboo.'4 

66: Sky ..................................... 1 Cielo ..................... Ciel. ..................... Ccelnm .. --······-··--· L'gbi'. 

-fi7 Sttn ......••.. -.---------------i Sol .. ---------·------ Soli-el ...... ·-·-···-··i Sol. ...... --------------1 Kem'kum lchee'-us. 
68 Moon ................................. ) Luna .................... Lune ........................ I~un.a. .......................... ! Kem' 'kum hu·p1J.l. 

69' Star ......................... 1 Estrella. . .•..• Etoile •••.•.•.•..•••.. Stella ...•...•...••.••. ] Pee'·ells". 

~~ • ~~:;;t·:::::::::::::::::::::::::I ~~~~::::::::::::::: ~o~: ::::::::::::::::! ~~e::::::::::::::::::::\ ~~:~;~·;-· 
72 r Morning.·--··--·------··--···-! .Mafiana ................. Matin ...................... 

1
\ Tempus matutinum ..... 

1 

Kun-ldah-gh. 

73' Evening .! Ta.rdc Soir ............. - ............ Vesper ................. -- Klu'tum hu·p~l. 
74 : 

8
Snprmin

11

g
1

er. ·_·_:_:_:.: :_:~ .. : :_:_: :_::_:_:_:._· .. · :_:_._,i PVre~snav0• ~-~-~--.· ·_.:_ :_ :_:.:_·_.:_·_. ·_. Printomps .... ------·· [ Ver ............ _ ................. Koy'·yum. 
75 i _ .. _ _ ~ Et6 .......................... 

1

.iEst-as ........................ Sh_u'-unt. 

76 i Autumn·······················! Otolio .•...•......•.. Automne ...•..•..•.. Autumnus ...•......••. Ku-sbu'-it. 

77 \Vinter ···-···--··-·········--·i Invierno ............. - •. Hiver ....................... 1 Hibernu:B ...................... Kom-shuDl. 
78 Wind .................................. 1 Viento .................... 'rent ............................ 1 Ventus ...................... Pash"k. 

79 Thnnd<r ••.••• -···············1 Trnento .••..••.••••. Tonnerre •••••.••.••. 1 Tonilrn .••••••••••.••. Kulp-leeb'. 
eo Thunder in •ky ...•..•••.••.•.. 

1 
............................................ 

1 

........................ Kullup leeb'-in lacblgb', (? l'ghi) 

e1 Lightning. ····················1 Rela.mpago ...•...... Eclalr. •...••.••..•.. I t'nlgur ..•••.•••.•...•. Teham'-tee. : ::::-.~~ ~ ~~~ ~-.. -.·-~ ~~ ~ ~ --~~ ~--~~ ~ ~~ ~~::~" .. ~ ~ ~ ~ ~ ~~ ~ ~ ~::: ~ =~~~:- ~~: ~ ~:: ~: ~~ ~ ::~ :~:v.i~-~- .. · ~~ ~ ~~~: ~~: ~~ ~ i :a::~:~m. 
E ~ :L-: : ~ · oi g ::: :·:::_ §::::_:_: ::: J §;: :_ ::: :_ g:: ,.., ... '"-" 
es j Greet extent of ]and •. -· ........... ) ..................................................... ···-··)· •••• ---· ............... ·------ L\1-Ch you'p. 

89 1 Sea··--··-··················-- Z...Iar ........................ Mer ...................... Mar .............................. L\lcht.tks, (agr-eatextt;intofwater.) 
90 I River ..................................... ! Rio ......................... Fleuve, riviere .......... \ Flumen ....................... Tehim mOWit-ehtJ.t 

91 i Lak•---···-·-···--···---·-·-··i Lago ....................... Lnc ..................... Lacus ...................... Lqeh' tagh. 
92 i Va.Hey ...................................... / Valle ........................... Yall&e ........................... Va.Bitc .... 1 ......................... Sk11t-t€n'. 

93 Prairie ..................................... I Llano ........................ Prairie ...................... Pratum ............................ Lr,ch"-h.1p-pa.1. 

94 Hill, 111ountain ........ ~ ............... Cerro, montaiia .......... Cfite, montagne ......... Collis, mons ................ Te, s'kun ni11ht'. 
95 Island .................................... Isla ......................... ile ............................ j Insula .................. _ ... ,.. Lu.ch"lltah'. 
96 Stone, roek .......................... J Pi~dra,roca ............. Pierre, roche ........... ! Lapis, S&Ium •• _, ______ Lau' i;tp. 

97 Salt.·--················-·····- Sal ••..•••.•••.•••••. Se!. .•.•••••••••••••• ' Sal. •••...••.•••.••.••• Mnwn. 

9
9
9
9 Salt wMer .•.•••••••.•••.••.•••...••••••..•.•••.••••. ·F-·e·r··.:·.·.·. ••• •• •••••• •• ••·.·• •• ·.+F· ·e·rru·. ·m··· .• •••••.•••••• •• •••••• •. ·.·.·! MT0a~.-o81nk\l. ks. 

Iron ........................................... Hierro .................. :... . I 
100 Forest .................................... Bosque, ttelva. ............. I<.,or@t ........................ Sylva ........... _________ Kun'-knn'. 

101 Tree •••.•••.••..••.••••••..••• .Arbo! .•••••.•....•.. Arbre ···············!Arbor ....•...••••••••• Kun. 
JOO '\\rcod ....................................... Madera ........................... Bois ........................... 

1 
Lignum ..................... I Kun. 

103 Leaf···--· ............................. Hoja ............................. Feuille ......................... I Folium ........ - .............. or B tree, lachs; of a bush, ydn@b. 

~: :::s~---:~:~ ~ ~:~: ::: : ::~: ::~ ::~ ~:::~.-~:~:~~::::::~ !:~:e_ ::~~:::~:::::~, ~::~:-~ :~~::::~:~~: ~:~ =~.:Ch''· 

~: ~~i~e~~~~r:::::::::::: :::::::1-:: :::: :::::::::::: · :~;,::::::::::::::::: 1-:::~~~::::::: :::: ::: :::~!'or kul"·l~l'. 
~: ~~::~~~~~-!~: :~·.:::::::·.:::: ::: ~:~~az~_:::::::::::: ~:::.i'.~~·-·.::::::::::I ~==~'.~'.:::::: :::::: Sh,•m'-me. 
111 })og ................. .,. .............. Porro .......................... Cbiep ......................... 

1

1 
Canjs ...................... , Hii.iis. 

112 Bnft'a.lo ........................ , .......... Bisonte, bO.falo ......... Duffie ........................ Bison, bes americanus .• ) 

113 Bear •.••••.••....•...•...•.••. Oso .•••.••..•••••••. Ours .•••.••...••.••. I Uran•-·······-········I Ol. 
114 Wolf. ••.••..••.•••..••..••.... r.obo .•••.•••••..•••• Loup .•..•.•......••. 1 Lnpus ••••••••••••.••. 'Ku-bah'•o. 

* fodiallff ""11 all wbltea ,,,_.sJt..,Dak. Trad~ra bring b<ir& tobacco to chew DDd no-t M> -oke ; tbe:r eall it ooin.·""-6"
I MIJflJ 1141 Englialt mow. 
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Comparalit'e Voeabulary, .J·c.-Continued. 

---~--~-------~-

\ 
I ; __ 

i --··-----=li•h-. ---1 Spanish. Laiin. Alaskan. French. 

11,!) Fox-·---·--·· .. ····-········---1 Zorra. .................... Renard ............... ! Vulpi~ ....................... i Xn.kuteL chre'. 

116 Deer ...•.•....•.......•.•••••• Ciervo .................... Ct:rf .................. , Cervus .................. !\Yun. 

117 Elk .................................. 1 Aleo ...................... ! f.Ian ................. > Cervus canaden~ia ..... ! Ch1e-on'. 
118 Beaver ... ___ ..................... Castor .... ______ ....... Castor ................. J Ca8tor ... __ . ___ ......... _ ~ S'tchol. 

J;9 I Rabbit, hare ........................ i Conf"jo ............... Lapin, li1hrre .••.•••. \ Lepns .••••••••••••.••. 
1 

'T1;,lk-klen'. 

120 Tortoise ......................... TortngR. ..••.••••••.• Tortuc .••...•.•••••. r Testudo .••..•• 

~~: r::·-~;:: ::: :::: :::: :::: :::: J -~~:~~~·::: ::::::: :::~ 1-~~~~~~e: :: :: :::::::::\ ;~'.~~ _·:---:·:-:-::: :: :::::: ~::~·-~h. 
124 M-0squito ........................... 1 Mosquito .••. ~ •.•••. Maringouin ..••.•..•. 1= Culex .•.•.•••...••.••. Kee-.k. 

125 Snako .......................... 1 Culcbra., serpicnte .•. Serpent·········-··· Serpens............ Mi1 11U3l-lre1lt. 

U26 Rattle1nake ······-------·--··-I Culebra.deca8cabeL. Serpent il. sonnettes .. j Crotalus ................. . 
127 Dird ............................ !Ave ...•..•....•..••. Oitoieau ............... I Avis·-······--·····-··\ Tchootsh .. 

128 Egg ........................... l lluevo ....... : ...... \ muf ................ ,Ovum ................. \ Ght!l-com-rnet'. 

129 Feathera. ___ ....... ------ .•.••• Fla.mas .... ___ ......... Plumes.---------· .... Plumm ----------------, Lfi:P-h. 

130 Wing::; 1 Alas Ailes 'Alro .................... 1 'K1}"ki. 

131 Goose -~~~::~~~:~~::~~~~~::~~~~i Gans~~:~~~~~~~~~~~~- Oie •• -... -.-.-:~~~~:::~:~1 An!Ser ................... ! ghIIa'gh. 

l:J2 Duck, (mallard) ................ I Pato .•.•.•.. ---· ..•. Canard .. _........... Anas boschas ..•• __ .... \ 

§ g••••·••.•••·····•·1;;;.~.:~.•·••· ·~~·············;~:L.··••·•:··•i :~:~: 137 Fish ................................ Pez .......... "····-·· PuiRson .................. 1' Pise1s ..................... r Nogeueralaa.llle. 
138 Salmon .............. _____________ , Saltnon ................ Saumon .............. 

1

1

8almo .................... ; Hawn. 

139 Sturgeon ........................ j Eeiturion ............. Esturgeon ...•..•.•.. Sturio ...................... : 

140 Neme .............................. / Nombre .............. BN!oamnc--.· __ ··_-_· .• ·.·_·_-_··.-_.--.l,I Nomen ..................... 
1
1 Wah. 

141 White ........................... 1 BlancO................. Albus ...................... I Maw'·s'k. 

142 Blaek ............................ ~ Negro ................ Noir ................... ' Niger .................. ~ ..... 'Tu-sk,and'K11ha.m1-il!lk. 

143 Red .................................. ] Colora.do .............. Rouge ................. , Hubrum ........ -------~ l\Iesh'k. 

144 Light blue ........................ Azuleeleste ·-------· Bleu .................. [ Crornleum ................ I Kwis11-kwy'sh'k. 

145 Yl.·llow ................................... Amarillo ............... Jaune .................... ·I A1narilli-s .............. ~--

146 LG~hatt,grleaernge--. ·. •••••. · .• --.. ·.·:_·_· ·_:_·_· :·.l,, GVerardnede ... •••.• .• ·.·_·_·_-_·_·:_·_· Vert .................... i Viridis ----- ........... -·. M. t lee'. t'gh. 
147 •v . • _ • Grand ............... ! Magnus ............... : Wil-tek•'· 

148 Small, little ··-······--·····-·-1 Peqnefio .............. Petit •••••••.. _______ ! Pa.rvu8 ................. : 'I'cbom1'hk'. 
149 Strong ........................... Fuer-te ·····----···-· l'ort ·------·--------: Fortii·; .................... I Kot'-ket'. 

150 Old .... - .......... - ...................... ~ Viejo .................. Vieux ................... : Vetus ................... Clab.* 

151 Young ................ h.•••·····-1 Joven .................... Jeune .................... 1 Juvenis ...................... 1 Shu·pesh .. 

152 Good .................................. I Bueno ........ ------- Bon .................... I Bonus ...................... : Am. 

153 Bad ........ ·--- ........... __ Malo ..... ------- •••. !'!:urtv.~• •• ·.·_··_·_ -_-_:·.-------.I ?.M.1al
0

rtuusu.
8 

••. _·_·-__ ·-_·_· __ · .-.·.· _ .. _._ H. t"·tach'. 
154 Dead ................................. Muerto ................. .l.l\l. _ _ Tehn1k. 
155 Alive ................................. 

1 

Vivo ...................... Vivant ···--··------·! Vivns ........................ T-'du'-liJll!, 

1561 Cold ................................ Frio ..................... Froid .................... : Frigidns ..................... Kw.t·t'k. 
157 Warm, hot ....................... Caliente ................ Cha.ud ................ 1 Calidos ..................... , Kem-'k. 
158 I. ............................. Yo ... ___ .••.•••.•••. Je .................. 1 Ego.................. 'No it.t 

~F ~.~~:::: :::::::: :::: :::: :::::: !~~-~;;~:.:_:::: :::::::: ~:~~:::::::::::::J ~~~ -:~~~~~~: ::::::::::: ::~:~_::~t~·en. 
162 Ye ••••••.••••••••••••••••••. __ VosotrOll •. _ ...••..••. Yous .••.•••.•••••••. Ve>s .••••••• ---- ••••••• 

163 They ......••••••..•..•. · ..••.•. Elloo ......... ------ llo .................. llli ..... ·--- ..••. ------
164 This ......................... ·-~. __ Este ........ _.. ...... ..... Ceci ....................... Iste ......... .... ........ ........ Qui-it.t 
16:; That .•••.••..••.•••.•••••••••• Aquol. •.••••..•••••. Cela ••••.••.••.•.••. 'Ille ..•...••.•.•.•...•. Quah. 
160 All ..................................... Todo,todos .......... - ... Tout, lous ............... ! Omnis, iotus ................... 'Eah'·nredi. 

167 Many, much .......................... Mucho, muehos ........ Beaucoup ............... ; Multue ..................... ~ .... We'·beldt. 

168 Who .......................... Qnien .••..•.•.•..... Qni ··--·····--···--·'i' Qni ··----·······--·---1 'Gnl}h. 
169 Far ........................... Lejos ..•.•.••.••.•••. Loin •••••••••••••••• Longe .••••..••••••.••• : Wlli'-tob. 
170 Near .......................... Cercade .••.••..••.. Prcls •••••••.••••..•. ! Prope .•••.••••••••••• .i Ki-im·qilah'. 

171 Hero .••••••••••••••••••..••.•• Aqul. ••..••.••..•••• lei ................ -·I Hie ................... Qu'oh 'ku. 

172 The Alie. LA&UJ.;U·rd··:h·n·1:·.·_·_·_·_·_·_· __ ·1, IRlloducle··.·_·_·_·_·_·_-_·,·_·_·_·_·_·_·_·_ Qui-id.§ 

~~= ;:~~~;::::::::::::::::::] ~;~r:.~::::~:::~::::: H~: ................ / Herl .................. !:~i:.'kits-rebt". 
•As claA to'-et, cld man. t Fint syllable soft. §Both syllables IOft. 

t 'Twn tough • 'ti no it, I am going' !\Way; in this expression I understand 'no it to represent I. See conjugation of a verb at end. 
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Comparatfoe T'ocabulary, <f·c.--Continnecl. 

' ~ I I I I 1 Engli•h, I Spani•h. French. ! Latin. Alaskan. 

I :;: I ~:~'.'.'.'.= -_ - J ~,g. (•< ~ "' ' D~•· ------------ _i C.M - - ==1 TM• .. ~·-

;~ ~~.;~ ;:;;:: : C +I ~~ ;; t;: t 1 !~~:: tt :: ;: I !~. : t :: t I ~f :::: 
i~ ~L; :HHL'~~H++~f ++H~~L++1~1:::· 
189 Twelve ....... ··-·······-·····' Doce .••....••..••.•. · Douze ......•...•... 1 Duodecim ............. j Kep''·ti·k~p.I, &.c.,uptol9,lnclu. 

~:! ~:::}-~~~ ::: : ::: :::: :: ::::::: .:;~:::~::_:_:_:_:_:_: ::::::1-:;::::~:::: :::: :: ::: :i .;:~~~~~::: ::: :::: :::: :1 ~::;E~i~il~.:~,._r 
193 Fo1·1y., --- ---- -------- ---· ---·) Cuarenta. -· ......•.. 1

1 

Quarante.... .. ..•... Quadraginta ... ------- ·! ''l'a1l-f1,tl-kep'. 
194 Fifty ................. ': .......... ! Cincuenta. .•.••...••. 

1 
Cinquante ............ Quinquagiuta ••••.••.. 

1 

K!'.ltuns11-wll-kep1'. 

195 Sixty ........................... ! Sesenta ............ __ .i Soixante •...•..•••.• Scxaginta .•••••••.••.. Kald1'-wil-kep". 

196 Seventy .••......•..•...•..••.. j setcnta ............... ! Soixante·dix .......... Septunginta ...•...••.. 
1 T~-pawldt-wil·kep 11 • 

l9i Eighty .••...•. ---.- ....... ___ . ·] Ochent& ....... ------! Quatre-vingts ...... --[ Octoginta ...•. --- ....... K~n-dawklt-wil-kep" .. 
198 Nfoety ·········--··-··-···-···i Noventa .•. · ............ ! Quatr-e-vingt-dix ...... Nonaginta ................ Sb-tim-mas'-wil-kep. 
199 One hundred ....................... 1 Ciento ................ 1 Cent ................... Centum ................. Sk tun-l'lhawl. 

:~ ~:.:eh:::~:=~::::::::::::::::: i: ::::: ::::: ::::: :: : :: :!:::::: :::::: :::: :::: :: ::::::: :::: ::: : ::: :::: :: ~~:~:::·tuk-tun-•hawl. 

:~ ~~:~;::::;:: :::: ::: ::: : :::: :1 :~i~:::: :::: :::: ::::::1 :~~;:;~::::::::::::: ::: :~i;;~: ::::: :: :::: ::::: _1 ~:~::::·::::::~r'.! shawl.) 

206 To drink ....................... ! Beber ................ i Roirt1 .• ______________ Bibere --·--······---·- Ake, (same lUl water.) 
205 To eat·-···-···-···-·-·-··-···!. Cumer ....•...••.••. I Manger ...••...••... Eder•··-······--·-····1 "l'umyauchk,andki\p.§ 

~ ~~f s·:""••••:•••••••1 g~•••••;••:•••••1·~~•:;::••••••• ; §:•;:••;:• ;·;i :t~~~r~ 
::~ !:!~:.:::::::~::::::::::::::::· ::~;:::::::::::::::! :~~€~::::::::::::::: :::: :::::::::::::::: :~:::~·:~~.IJ 
::~ !: :i~ll.::: ::: : ::: : ::: :.: : ::: : ::I :e~:r::·:::::::::::. / ;.::::~i~·::::: ::::::: ~:.i::e:: ::: : :::::::·: :: :~:::~:.~:~~-
218 Tostand ................................ ] Estarenpie,parar ... l Setenir debout ......... Stare ....................... 1 'Tumhi-adt'k. 

219 Togo .................................. 11 ..................... ' Aller ....................... I Ire ........................... 'Tumtoughitl.*"* 

2"20 To come .............................. 

1 

Venir ....................... 11 Venir ....................... Venire ........................ urum-coi-Q.tux, abo k\1,1. 

221 Towa1k ............................. Andar ................... Marc.her ................ Ambulare .............. 'Tum-ym:h'b. 
222 Towork ........................... Trubajar .................... Tra.va.iller ................ Opera.ri ........................... 'Tum-ghut.-leliJ,and'tum-ehep. 

: ~:r:i::~·-~ ~~~~:: :::::::: ::: :::1 ·~~~~::::::::::::::: -~~1~~: ::::::::::::::: -~·~;~~,;:::::: ::: ::::::: ~~1:~!:~;M 

§ ~i~:~~\1t·•:••~l 0J~•:~•:•~•;:~~. ·~/L!•;;;• ·~••'.•••;~~~••••1 ~;:~·-
* Alii in fine. 
t Soft•· 
t Rometime• k1J deel tQ.1 kl)p . l. 
§ Ch a. In icl•. 

II I•<>ft. 
'1T I Jong and soft. 
*• OUfJli a1 In boul'h, and itl soft. 



 

THE UNITED STATES COAST SURVEY. 

Comparalii·e Vuc((bulary, <ft'.-Coutimwu. 

EuglM1. Alaskan. 

-,---~---··------------- -

To hunt byeanoe. _____ .. __ ..................................... ! '"l'um-wa'h. 
T·o hunt hy .Bimply walking through the woods ................ i, 'Tum wil-la-chep. 
To fish for salmoa .................................................... :' 'Tum tihre-hon. ~ 
To 1h~h for ll.alitmt .................................................... ----! 'Tumshlt·trow, (h.eretra1Clmel\ni-1halibut.)j 
To 1iRh fllr cod. ............................................................... j 'Tum sb~·komtz.•· · 
To barter ........................................................ ------ ...... j 'Tum ~hit"'"-i-1:1gh'. 
To tuy ............................... " ......................................... ·1 'Tu.m k.i-uk.. 
I love ............................................................. ------i Shee' pi~ ~nou it. 
You love ...................... --- ........................ ·---- ..... i Shee' P!lll ne. 
Helov€s .................................................................... i Shee 1 p11nt 'k1Jh. 

:a:l~=:~ :::: :~:: ::: ~ ::: :::: ::: ~ ::: ::: ::::: ~ ::: :: : : :: ~: :: : : :::::~;~:p~pt. 
They love ........................................................ i Ta-shee'ptJnt-'kuk. 
All love ....................................................................... / Shite--shee-p\tlli-kl!A-
I figb.t ............................................................................... \ T1!11-'no it. 
You:fight •••••..•••••••••••••••••••••••••••••.•...••••••. : Tl)ll-ne. 
He fights .••••••.•••••••.••••••••••••••.•••••••••••••.•••. : T1)ll-'kuh. 

~::::::::: :::: ::: : ::::::: :::: :: :: :: : : :::::: :: ::: :: : : ::: I ~:~~~:~:;~. 
All :fight .•••••••••••••••••••• ., •••••••••.••••••.••.••••••. j Sbite·t~tll·. g. h. 
I did fight ............................................................................ ; Tum-tan-110 it. 
You did fight ........................................................................ 1 Tum-t.an-i. 
He did fight .•••.•••.••...•..•..•••..•..••.•••...•..•..... i N1)·ti:ll't. 
We did fight ••••••....••..•.•.•.•••..•..••••••....••.•.... i Tum.tan-n. mpt. 
You did fight ....•••......•.••..•...•....•..•......•.••.•. ! Tnm tnn-sh~m·i. 
They or all did fight ..•..••..•..•...•••..••....•••••.•.•.. 1 Tnm·tnll' co-oyt. 

I 

"'The women who have the small bone or stick through the under lip ure called ska-komt:, 
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APPENDIX No. 19. 
OHITCARY ON ALEXANDEH DALLA~ BACHE . 

.c\.lexaIHlPl' Dallas Bache was born at Philadelphia on the 19th of July, 1806, and died at 
~ewport on the 17th of February, 1867. His ·was a life deyoted to the service of his friehds, his 
country, and science; it was inspired by high aims, and always true to its inspiration. It was 
rooted in deep wisdom, it deyeloped into an expanded growth of beneficial influence, and it ripened 
a full harTest o:f rich results. Rarely has there been such a complete and continuous unity of pur
pose, such a freedom from waste of intellectual power, and so successful an accomplishment of 
Yaried but connected plans. Oeganization and administration were his natural tasks, and Jiis etlrr
cation and opportuuities <leveloped his nature. Ile filled many important offices, and undertook 
an cxtraoTdiuary Ylll"iety of diftieult duty; but his clear perception and strong will combined them 
into a consist(mt whole. He was the center of many powers; the bond of union of diverse, and, 
except through him, contradictory energies; profound science and high philanthropy rejoiced to 
trust tlwfr dean•st foternsts to him; men of all politics and of every art and doctrine had faith in 
him, and lie jrn•tified tlrnir faith. All the influences t.o '>vbicl1 be wa8 subject conspired to build 

- him up into a great and good man. 
'-'1:ien he was graduated at "\Vest Point·, at the head of his class, great expectations were enter

tained of him, which were not disa1)pointed. He was conspicuous for the noble traits of character 
which 1)ec1tliarly dii,;tinguish the illustrious graduates of that admirable institution. Sincere and 
manly speech, comwientious and unflinching performance of duty, unquestioning self-sacrifice, 
intense and grat{'ful love of tl1e country to which they owe their education, honest recognition of 
other men's rig-ht;; and merits, freedom fromjealousy, fertility in adapting means to ends, and prac
tical good sense and sound judgment, all these qualities were eminently his~ and he ~as the finest 
exponent of the posAibilities of a military education for civil service. It was here, and in perform
ance of his duty m; a military engineer, that he learned the 1)rinciples a.ud practice of administering 
affairs and directing- men, and that methods of organization first germinated in his mind. For 
eight years he (}eyoted himself to }Jbysical science in his prefessorshi1i in the University of Penn
sylvania. His clear teaching and his valuable investigations contributed as much to the reputation 
of that city :fm science as any one of the greatest uames by which Philadelphia has been adorned. 
As president of Girard College, he studied all the educational institutions of Europe. Circum
stances which even his influence could not control deprived the college of the full benefits of hi,; 
accumulated stores of knowledge. But the opportunity was given him to develop his studies upon 
education in the High School of Philadelphia. His organization of this institution was a marvel
lous adaptation of the best systems of academic education known in Europe, to American wants ; 
and it has beeu the model upon which, consciously or unconsciously, the lead;ing high ~chools of 
the country have lJeen constructed. 

In 1843 Professor :Bache was app-0inted to be Superintendent of the Coast Survey. What it is 
now, he made it It is his true and lasting monument. It will never cease to be the admiration 
of the scientific world. His name needs not to be carved by the hand of a sculptor. It is inscribed 
on the entablature of the survey by bis own greatness. It is written upon the flood of the Gulf 
Stream ; upou the pulse of the ocean's tide; upon the oscillation of the earth's magnetism. It is 
written on the bases of verification, on the great triangles with which these bases were brought 
into ~omparison, and on the hill-tops which he occupied for his stati0n.s; it is written on every 
shoal and rock and danger to navigation, and every channel discovered by the survey, and on the 
beautiful charts in which they are used by tlie grateful sailors; and it is Written on 'all the investi
gations in geology, astronomy, and terrestrial physics, which have been conducted by the strongest 
intellect of the country combined under his control. No other name can replace his, Of stand by 
its side. To whatever place and at whatever time the knowledge ·Gf the Coast Survey of the 
United States shall penetrate., it must carry with it the name of Bache. He is gone; but be is not 
forgotten. ·while he lived he was the acknowledged head of the science of his country; a.nd he 
still lives, a glorious example and a cheering inspiration to us in the service of oar country, of 
science, and of mankind. 
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APPENDIX No. 20. 
TRIBUTE TO THE MEMORY OF A. D. BACHE, LL.D., LATE SVPERI~TENDE~T OF THE COAST SVRYEY. 

Professor Bache died at Newport, Rhode Island, on the 17th of February, 18G'i, aftl'r a linger
ing illness, the origin of which was a paralytic attack in the year 18G4. 

The decease was thus officially announced by the honorable Secretar;">- of the Treasnl'y: 

"TREASURY DEPART:\.I:E~T, FelJnwry 18, 1867. 

"In the death of the Superintendent of the Coast Smvey, Profrssor Bache, the department 
mourns the loss of one of its most -valuable and most highly cherished officerR. IliR decease 
occurred at Newport, Rhode Island, on the 17th instant, in his sixty-first year. 

"No man within the present generation was more widel:y known in the walks of practical Rei· 
ence ;. none has been so closely identified with collateral service in the variom; 1m1Jlie dep:irtments. 

"Alexander Dallas Bache was born at Philadelphia, July 19, 1806. He gradaated at the Mili
tary Academy in 1825, and there remained a year as Assistant Professo1'. Subsequently, having 
resigned from the Corps of Engineers, he filled, at intervals, nut.ii the year 18±3, an important chair 
in the University of Pennsylvania. 

"Within the same period he was, during five years, President of Girard College, and matured 
the system of education adopted for the Philadelphia High School, yiellling to t hut ol~ject time for 
examining the principles of systematic education in Europe. 
· ''His devotion to practical science and his abilities as an administratiYe officer being well 
known, Professor Bache was appointed in December, 1843, to the vacant 1rnst of Superintendent of 
the Coast Survey. Under his direction that great national work has been eminent no less for its 
abundant results than for its high scientific character, which has won the approbation of the lead
ing learned bodies of the world, among whom his name has long heen held in honor. He possessed 
by nature the qualities most conducive to success in the management of widely-extended public 
interests. Invariably mild and forbearing towards those serving under his direction, his unremit
ting energies and his untiring patience were as invariably given to the accomplishment of the ser· 
vice in view. 

"His sympathy with the efforts of others, and readiness to give ci·edit for tlleir exert.ions, 
secured a cordial spirit of co-operation. Sagacity, perfect freedom from bias, and constant activity 
within the sphere of his public duties, strongly marked his relations with this department. 

"He was a member of the Light-house Board, and participat~d in its organization ; a Regent 
of the Smithsonian Institution; and ever the valued associate of leading men to wl!om are com
mitted questions in regard to matt.ers of public utility. His ad-vice was eagerly sought in the deter
mination.of many local and general facilities to further the interests of commerce and navigation. 

"That the deceased Superintendent bad become illustrious in America and in Europe, is due 
to the steady devotion of his great talents to the service of the people.. 

"His genial disposition attracted the love of associates and of subordinates; his wisdom com· 
mand~·their respect. He leaves us a name of unsullied purity, and a memory that adds luster to 
the many public records upon which it is borne. 

"As a tribute to his memory, the Coast Survey Office will be draped in black, and will be 
closed on the day of the funeral. 

"HUGH McCULLOCH, 
" f!ccretary of the Treasury." 

Several of the Field .Assistants, then incidentally in Washington, convened with other persom1 
employed in the service, at 2 o'clock p. m., on Monday, February 18, at the Coast Survey Office, on 
New Jersey .A.venue. 

On motion of .Assistant Richard D. Cutts, the assistant in cl1arge of the office waR called fo 
the chair. Mr. W. W. Cooper was designated to act as se,cretary. 

Assistant Dilgard stated the object of the meeting in the following remarks : 
"The sad occasion whieh brings us together is known to you all. Onr honored and beloved 
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cbief passed beyond the bouncls of earthly existence yesterday about nine o'clock in the morning, 
at Newport, where, since his return from Europe, he had awaited the termination of his sufferings. 
Although long looked for, the end strikes upon our feelings scarcely less severe than if he had been 
taken away suddenly, and without warning. 

"We meet to gh'e expression to our deep sense of the loss we have thus sustained; to our 
appreciation of his admirahle character and eminent public services; and to tender our sympathies 
to the bereaved family. ' 

"In a certain degree most of us belong to his family, for such was ltis sympathy with all, that 
the members of the Coast Survey have stood to him rather in such·relation than as o:fficial subor
dinates ; and each one present doubtless feels a sense of personal loss. 

"Profe880r Bache had, more than most men of his day, won the close regard of his fellow
workers in the field of science; the confidence of the nation in his wisdom and integrity; and the 
Joye of those with whom he was personally associated. What he has done for the Cpast Survey, 
the great work of his life, is familiar to us all. He infused into it life and vigor, inspired the pub
lic confidence, enlarged the scope of the work, and increased its scale more than fivefold. He has 
made it the trust of the mariner, and the admiration of the scientific world. 

"In all departments in which the efforts of- Professor Bache were exercised, his peculiar pow
ers for organization became conspicuous. .A. great part of his success in this respect was dne to 
discriminative sagacity; to the ready ear which he gave to the suggestions of others, and his sense 
of justice in according credit for such as were adopted. 

"'Of my own fe€lings I cannot trust myself to speak. Like yourselves, I have lost in him a 
friend and guide-a second father. Under the shadow of bis gi'flat name I have loved to live, and 
11ave prospered. The future seems bereft of its best hope-that of' enjoying his approbation." 

Assistant Cutts spoke as follows: 
"It is not my intention, nor is it the occasion, to refer to the eminent services of our late Super

intendent, or to the distinguished consideration accorded· to them both at home and allroad. The 
eareer <>f Professor Bache is interwoven with the history of Amei:ican progress during the last 
thirty years. .A.s a man ever foremost in the advancement. of' science; of rare learning, sound judg
ment, and of intense labor; as a gentleman of varied acoomplishments, and of stern integ;rity of 
Charad.er, devoting all alike, and at all times, to the interests and honor of the government, the 
entire country will mourn his loss. 

"To us, the assistants in the Coast Survey, the occasion is one suggestive of deeper feeling 
than an estimate or even admiration of his labors, or of the valuable and wide-spread results that 
rewm·ded them. He was not only our chief with whom we were connected by official -ties, but a 
personal friend, bound to us by intimate and even pleasant association for many years. Kind and 
considerat;e in every act and word, he attracted us, as it were, to the e-arnest performance of duty, 
as well by a desire to secure his approval as from a strict sense of official responsibility. We have 
.known him in the field and in the office, a partaker in our laoors, and the most incessant worker of 
all. We have consulted with him in regard to details of the survey, and always with the feeling 
that we were co-operating with a friend who, while ready to adopt any suggested expedient that 
might facilitate progress or increase efficiency, never failed to give credit where credit was due. 

"There is perhaps no one now present who cannot and who does not on this sad occasion recall 
to mind some incident connected with Professor Bache, full of pleasant memories, either illustra-
tive of his genial disposition, or of his thoughtful kindness, or of some other of the many eminent 
qualities for which he was justly distinguished, and by which he had se.cnred our respect, our 
regard, and our personal attachment. It is with such feelings that we meet to-day to commune in 
regard to his memory, and to express our sympathy with the afflicted family and relatives. I feel 
assured that, although most of our associates are absent, some on duty on the .A.tla.ntie and Gulf 
coasts, and others on the distant shores of the Pacific, every word that bas been uttered to-day, of 
regard and respect for the memory of Professor Biwhe, will find an echo in their hearts and senti
ments. 

"1 now move that a committee of three, of the assistants now present, be appointed to draft 
resolutions expressive of the sense of this meeting." 

The chairman named Assistant C. O. Boutelle, Captain C. P. Patterson, and Assistant Henry 
Mitehell, as tbe committee on resolutions. 
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In accordance with the direction of t1ie honorable Secretary of the Treasury, the Coast Sur.,..ey 
Office had been draped in black. During the absence of the committPe, Assistant HilgaTd 
announce<l the ge.neral order of proceedings for the funeral. 

On the return of the committee, the following· preamble and resolutions were read hy Assistant 
Boutelle and unanimously adopted, after which the meeting adjourned. 

"Whereas, in t.11e proYidence of God, our beloyed Superintendent and chief has be<>n remoYed 
from us by death: We, the officers and employcs of the United Stall"s Coast Suryey, now in V\~ af:.h
ton, desire, 011 behalf of oursclycs and our absent as;:;ociates, to expres,.; our sorro'\\: at the great and 
irreparable loss we have sustained by his death; to unite in a tribute of affectionate' n'spPl't to hiH 
memory; to give expression to our sense of his higl1 qualitieR, tlw grf'at sen-ices he has Tendered 
to his country and to science; and to offer our respectful sympathies and condolence to his sorrow
ing family. 

"'\Vhateyer of excellence there may be in the extcnd<'d system of operationi:; now carried on 
by the Coast Survey on every portion of our coast js due to Professor Bache. He came to the 
chargt~ of the work at a time when its operations were conducted upon a small Realn and restricted 
to a limited portion of the coast. In a wouderfull,Y Rhort 8pace of time he succeeded in winning the 
confide11ce of his official superior, and in securing the consent of Congress to a gradual enlargement 
of the work to its present scale. He called to his assistance men of thought aml men of action 
from civil life, and from the army and uayy, and, with a rnre felicity, discerning a11d ap111,ying the 
special aptitudes of each indivi(lual, he wrought out from discord:mt material a harmonious whole. 

"He combined high adminii;.trative ability with •igor and energy in execution. \Yhile allow
ing and inYiting free CTiticism of Jiis plans rluri11g their inception, he exacted a rigorous accouuta
bilit:y from foe officers intnrnted with their execution. Discipline under his auministration was 
none the less real that it was not apparent. 

"Professor Bache was eminently just. 'l'hc Coast SurYC~y reports-those monuments of his 
fame-are full o.f evidence of the scrupulous care witll which every officer serving Ullder him 
received inoper credit for his labors. His quick and readj~ appreciation of merit in en~r;r dep.trt
ment of scientific inquiry and action, whether theoretic or pra.ctical, has been felt through the entire 
country, and has been of lasting benefit. To his fostering care aml aid we owe the present perfec
tion of the telegraphic method of obtaining longitude, which has recently achieved its cTowning 
triumph in the determination by the Coast Survey of the precise difference of longitude bctweeu 
any two points in Europe and .America, through the .Atlantic cable. 

"Of those great intellectual qualities, aided by the highest culture, which made Professor 
Bache the foremost scientific man of .America, this is not the time or place to speak. Other and 
more eloquent tongues aud pens wm rncord his eulogy, but none with greater love and veneration. 

''.At the breaking out of the great rebellion new duties and responsibilities were <leYolYed 
upon him, and he met them all. In the midst of these onerous duties he found time to be an earn
est worker in the organization of the Sanitary Commission. As the war grew in proportiou, so did 

- the demand upon bis energies. In the construction of defenses around his native city of Philadel
phia, when menaced by invasion in 1863, his powers of endurance were straineu beyond bearing, 
and in the succeeding year he was seized with the malady which has now terminated in his death. 
He has given his life to his country, iu its great struggle for national existence, as truly as did any 
of those heroes who laid down their lives upon the field of battle. 

"While we honor and respect the memory of our chief for his great abilities and untiring 
industry, for his wisdom and forethought, his scientific skill and administrative power, we also feel 
that he was more to us than is implied in all these high qualities. 'Ve feel that we ham each lost 
a personal friend whom we dearly loved, and to whom, aside from all official relations, eaeh felt a 
personal tie of warm affection. 'Ve remember him as the genial, cordial companion in social inter
course, as the wise and friendly counsellor in difficulty, as the kind and sympathizing consoler in 
sorrow and distress, ever ready to do~ kind act, to seek out and to bring forward modest merit and 
true worth, and never wearying in well-doing. 

"Such has been w us the man whose death we this day deplore, and as a tribute to the memory 
Gf our respect,ed and honored chief, and our beloved and valuerl. friend, be it, therefore, 
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"Resolved, That in the death of Professor Alexander Dallas Bache, Superintendent of the 
United States Coast Survey, the country has lost an eminent and faithful public servant, science its 
highest representative in America, and the Coast Survey its wise, prudent, and energetic chief, 
under wliosA careful administration and guardianship it has attained and maintained its present 
'igorous existence and extended scale of operations. 

"Resoli•ed, That as a token of our love for him personally, our respect and veneratioi;i. for him 
as our official head, and our admiration for his public and private character, we will wear a badge 
of mourning for the term of six: months. 

"Resolved, 'J'hat a committee of five persons be appointed to take measures for erecting a mon
ument to the memory of our beloved chief. 

''Resolved, That the chairman of this meeting be requested to tender our respectful sympathy 
and condolence to his family, suffering under the great loss they have ITTlstained, and to transmit to 
them a copy of these resolutions." 
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