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LETTER 

FROlll 

THE SECRET ARY OF THE TREASURY, 
TRANSMITTING 

The Report of the Sttptrintenilent of the Coast and Geodetic Survey 
for the fiscal yea1· IcY92. 

TREASURY DEPARTMENT, December z7, r892. 

SIR: In compliance with the requirements of Section 4690, Revised Statutes, I have the 
honor to transmit herewith, for the information of Congress, a report addressed to this 
Department by T. C. Mendenhall, Superintendent of the Coast and Geodetic Survey, show
ing the progress made in that work during the fiscal year ended June 30, 1892, and accom
panied by maps illustrating the general advance in the operations of the Survey up to that 
date. 

Respectfully yours, 

Hon. V1cE PRESIDENT oF THE UNITED STATES 

AND PRESIDENT OF THE SENATE. 

CHARLES FOSTER, 

Secretary. 

December 20, 1892. Referred to the Committee on Printing, and the letter of transmittal 
ordered to be printed. 

January 16, 1893. Ordered, That the usual number of the Report of the Superintendent 
of the Coast and Geodetic Survey for the fiscal year ended ] une 30, 1892, be printed. 
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LETTER OF TRANSMISSION. 

UNITED STATES COAST AND GEODETIC SURVEY, 

T-Vashington, D. C., December IJ, I892. 

SIR: In conformity with law, and with the regulations of the Treasury Department, I 

have the honor of submitting herewith for transmission to Congress the Annual Report of 

the Coast and Geodetic Survey, showing the progress of the work during the fiscal year 

ended June 30, r892, and accompanied by maps illustrating the general advance in the 

operations of the Survey up to that date. 

Very respectfully yours, 

Hon. CHARLES FosTER, 

Secretary of t}u Treasury. 

T. c. MENDENHALL, 

Superi11tende11t. 
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REPORT OF THE SUPERINTENDENT 

OF THE 

U.S. COAST AND GE'ODEl"'IC SURVEY 

FOR THE FISCAL YEAR ENDING JUNE 30, 1892. 

IN T"WO PA.HTS. 

PART I. 

RECORDS OF PROGRESS IN FIELD AND OFFICE WORK. 

EST[MATES FOR FVTURE PROGRESS. 

REPORT OF EXPENDITGRES. 

PREFATORY NOTE. 

The text of this Report for the fiscal year 1892 has been arranged for publication in 

two parts, like that for the fiscal year preceding. 

Part I, in quarto form, contains ihe historical portion. It presents abstracts of progress 

in field and office work, gives estimates for future progress, and a statement of expenditures 

during the fiscal year. Accompanying it are maps of general progress, and sketches more 

in detail showing the localities of field operations referred to in the Report. 

In Part II, in octavo, are published the Appendices which relate.to the methods, discus

sions, and results of the Survey, with such illustrations as are required. 

The octavo form is more convenient and suitable for the scientific and professional 

papers, while the quarto form appears to be demanded for the statistical matter and the 

progress sketches. Since the latter are of less general interest than the former, in the 

future distribution of the Report, Part II only will be sent, as it is believed that this will 

include all that is generally desired, and in a much more compact and convenient form than 

that of the old quarto. 

In special cases, where both parts are desirable, they will be sent. 
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U. S. COAS'l' AND GEODETIC SGRVE)'.: REPORT :FOR 1892-PART I. 

ABSTRACT OF CONTENTS OF REPORT. 

Letter from the Rflt"r••tar,, of the Treasnr~·, trm1smitting Report to Congress, p. iii. 
Letter of tra11srni.%io1i from the Snp•'l·il!teiulent. to the i,;.,cretary of the Tre;1s11r~·, p. v. 
Prefatory uotP1 l'· vii. 

IX 

!NT1:01>l'CTOHY STATI,:llL'(T relating- tn tlu• progn•"s of the several hrauclicR of t!ie "·ork of the Snryey rhning the 
fisciil ,·ear 189:!, an1l rnlt-ning to suwe operation:; ,.f opccial importance, pp. 1-:>. Jlo11rnlaiy line ltdwe<'ll the 
Stat.es of p.,trnsylnmia and Dl'lawan·, p. 1. :-pecial RlHVP,rn for U1e l'tat.e of Yirginia, p. 1. Bonll<hry line 
be.twcf'n the Rt.ates of ( lhio and ln11iana, p. :!. Ho1111dar;r liue lietweeu th<" l:nitcd Rtates anrl .\Iexieo, l'· :!. 
Spe<'ial s.urve~·s for ihP eit,Y and {'1H111t,v of Ha11.Fr:u1('iS(~o.11.2. Surve~-s for t11fl l{:n+1nr Li1te Co11nnis:--io11 of the 
State of \\'a~hingtou, p. 2. Ohservatiot•' for investigating tbtJ variation8 of latit111!.- in eoup•·1·ation "·ith 1 l11· 
work of tho International Heudetic . .\'5o"iatioa, Ji. 2. Sped al appoin tu: en ts, pp. 2-3. Office of :-1,m<lard \Y t"iglits 
aud Measnn-s, p. 3. Geographil'al order of the localities of Jicl<l work, p. :J. 

Arrn.ngcmeut of Pnrt I of tl1t· neport. 
General statement of progT<'S8 i11 fiel<lwork in the Ra.Htf'rn Division (i'tat·•'" ""M of 11iP Mi"Hissippi Hiver), 1111. !,-G; 

in the JHiddk DivisioJI (~taf<-H ttndTerrirorie" h<'1Wten till' l\11'>'i"8i]']'i l\hn arn1 tl1e Hoeky ;'lio1rntains1,11. (); 
in tlrn >\'esteru Division (States aud Territories lJt·tween the Huck~· )1urn1tai11s :mti the l'al'i:i1;), Jl· (j; iJJ th" 
DiYhnon of .Alaskn1 pp. fi··7. Spe(•ia] OJH~ratious,. p. 7. Topogrnpltinal Coufert·IH~e~ V· 7. Otliec wor:k, p. 7. 
Hydro~raphic discoverie.s 11nd development~ a,; aunounee•l in :7\otiee' to Mariners, pp. 7-8. Exphmati<>n of e•ti
mntes and estirnnle8 in detail., pp. 9-16. 

AhRtrn.et<'l of reports from rtd1l parties, fiscal year 18:J:2, pp. 17-95. 
Ea.Blan [Jfri.xion.-States east. of the Mi"issippi Rin·r; Mai11e, New Hampshire, Vermont, l\fassaehnsetts, Hlwde 

faland, CoimPcticnt, ::iew York, :Xc\v Jers,.y, Pennsylvania, Del:"rnre, .Mar~·Jarnl, Dfatrid of Colnmbia, Yirgiuia, 
North Carolina, South Carolina, Georgia, Florida, Alalrnma. }fo•sissippi, Miehigan .• 'Yisl'onsi11, I >hio, lrnlbrna. Illi
noi~, \Vest Virginia. Kentucky, arn1 Tennessee, pp. 17-;)9. ?\ote relating to the progress sketches whi"h shmv 
loealities of ficl<l work in the Eastern DiYision,i>. 17. Continnation of t!te topographic tmrvey of the Sdwo1lic 
Lr1kes toward the Nort,heastern Btmrnbr;>' :Monument, p. 17. TopogTaphic and hydrograpltic sur\'cy of' the 
Sd1001lic L:tkc•s from (,fr:1rni Lake 11orthwardly, pp. 17-18. TopogTaphical sun·e,v of Cl1ipnneticrH1k L:1kt.', the 
lower lake of tho Schoodic Lakes. )laine and :New Bru11swii-k, pp. 18-Hl. Uc1.ai!ed topographic sun • .,,. of the 
east.itnd weHl ~Ltores of the K<,uuebec Hher from Gardiner t11 Aug·nsta, inclnding the cities of Augtrnta and Ganli
uor an<1 the towns of Hallowell, Cholsca, and Hand<ilph, p. 19. Hy1lrographi<= examinati<>ns for t.Iw ( 'oast l'ilot 
lwtween Cape Ann am! Point ,Jrnlith, pp.19-20. Topographical tt»,11r,·<'i. of Hoston B"y aHd Harbor, p. :.'O. Hyth·o
grapltic survey of BoBton Bay an<l Harbor, p. :m. Topographical snney of a specifh~d area sont.h of Plymouth, 
Mass., p. 21. Co11timrn1iou of the Slff\·oys of town bonrnlarieH for the Stat<' of )[as~a(•Jrnseft,1;, Serdce a;; it 

membilr of the Mississippi Hive-r Commis"ion awl us a Commi~sioner of the ::1-fassachusetts ToJH>grapbical l:;ur
v<iy, pp. 21-22. Compktion of the hydrographie resurve~' of Kautn<"kct Shoals, pp. :l:~-'.!6, l>etnikd to1,o;;rnph
ieal ~urvey of tlw uor1h ,J10re of X antneket. Sonrnl from Falmouth ll<'ights to H,\':rnnis Light. pp. :!fi-27. Com
pletion of the pliyskal h~'<lrographic Rlll'VC)' of the south eoaHt of the i8la11tl of :'ia11t.111•k••i from \\'e\lwe.i.,r to 
Smith• Point, and ~imilar suney begnn 011 tlie south coast of ~fart,has Vi11e.rnr1l, pp, 27-:!fl. H.n1rograpliic 
examination in the vieinit,· of Sqnipnock<·t Ridge 8hoal, Pl'· 29-30. c\utomatie title-gauge record contiunetl 
at. Rristol, R I., p. 30. Establishment of an automatic ti<htl "tation at Fort Adam,;, ::\ewport. R. I., 
p. 30. Detailed topogra.phical surw1y of Coastiii·H Harbor 18land for the Nav;y Dl'p:trtn1t·nt, p. 30. Topo~ 
graphic aml hydrogritphic survey of t.he Couneetieut l{iver from Chest.er to Ifartft1rd, p. :H. To11ogrnphi<'al 
surney of the Connecticut IUve1· and triangulation incidental theret.o carried from Midtlll'town to Hartford, 
pp. 31-32 Topographic a,nd hydrographie resurveys on the south coast of Long fsland, cxtrnrlod from t3onth
ampton toward• Montank Point, pp. 3:2-33. Hydrographic suneys in i'.\lrnlt<'r Island Souud, Gr .. :it aud Little 
Peconic Bay, and approaches. pp. 33-34. Determination by exchanges of tefrgraphic big-11als of the Jongitrnle 
lines Albany-Detroit, Detroit-Chica.go, and Chicago-Minneapolis; obsen-ntions for latitnde at Chie.igo, pp. 
34-35. Topographical aurvey of the Hndsoll niYer continued. Dt•Wrmirwtion of position for light-hons<' pro· 
posed to be erected on Old Orchard Shonl, pp. 35-36. ERtablishment, of an automatic tidal i-tntion at \Yillet.; 
Point., New Yo1·k, p. 36. Determination of points on ranges in use hs N<'w YOI'k Harbor pilot~, p. 37. Contin
uation of the tidal record at the aut-Omatie titlal stlttion, 1-iautly Hook, New Jer~ey, p. :~7 .. (;c<l<lt1tie nJH'l'atiom •. 
Continuimce of recollllaissauce and triangulution in the southwestern part of the State of Xew Jersey, p. 37. 
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Topogmphic an,1 bydrn!!.Taphic surw.rn on the coast of Kew .Ten!'~', between Atlantic City and Cape May, pp. 
38--ilfl. Estahlishnwm of an automatie tidal station on Sontll ·wharves, Philatlf'lphia, p. :>9. Completion of tb<1 
topogr~tphy ol t!H· JJel:rn:1re Jlinr ,,.,,t<'r front of the <'ity of I'hilatlelphia, pp. 39-clO. Reconn:1issance and 
triangulatiun for 1he lu«atioll ol the hu1rn11ary line l>t>t."'f:eu the st.ates of ]·enn~ylnlllia and llclaware. p. 40. 
Co11ttedion nf the astnmomical st,1tio11 at lfoekYilk, Md., with the trnuscont:11ent:1l arc of the triangula
tion, pp. 4P-U. ()J,~cHatiun' for innstigating the Yariations of latitrn:e nt a station in J(ockvilk. l\Jrl., 
p. 41. Establishment of •m anhnuatie t.idal stat.ion at tlw J\av_y-yanl, \\';i,;bington, D. C., pp. U-12. Topo
graplJi(·al survt'.,\ I'? of :t d('Mi,~·:u;:te{1 a1Ta oi" 1 ~quare inile in the l)istrict. of Coln1tthia. on sc~~lf·H of 1-20 UOO, j ·30 000, 
anti 1.4() UJO for ptupuse:, of co1npariM011, pp. 4:~-!3. Loeaiiou in po~ition ol' the n~trop11ysi('al ~tat.ion of the 

S1nit,LM0Hinn llH:ititu! :1111~ PP· 1:1-H. Hyt1roµ:nq111ic TeSUfVt\Y of part. of tht• llI~1wr t:llcl or \YushiuhtOJ! ( 'li:qrnMl. 
Potnru:w tiYer, v- 4.t-. T1in1•:1111.ttinu: topo~~!:aph,Y., aud hydroµ;rap11s of the A1'1'''l1~:titox Hivcl', Va., llp. 1·1-·15. 
lJy;lrn_~,. :phic e:;;:n111i1!a1~P!IS of lhe sl1oal Hrt Cr1pe Charle~,. Virgiuia_, V· 45. Line or 1un:1i11g of prel·'.sion flltl 

between Old l'niut ('omf.qrt and l-Ud11w111d. Vw., pp. ~0-46. Topnr:raphica] a(1'1iti,)ns :.tH<l re\"i:-.;ion8 in t.lte 
-vici11i1s of Old l-1oint Coa1fort, ~C-\Yport ~cvt·&., :n1d o:fI .. an111ert Puiui, EJizubethHivn·J Virginin. I)· 4fi. J-{:\<1ro
graphi'-· s11rrey of .Be:rufurt Ri\:or, ~"uth CaT01i11a~ and ·vi1_.'.initr, P1L 46~.J-7. CJo:-;e of t11e tii1al rc1·or1] at tlle 
a11to1uatie tillal ~tatiou un 'l'ybco Island, Georgia. p. ,17. HytlrogrnJ1hic l'.::s-a11dnatio11 :11· Hie c·utrmwe tr, ~~t. :--:irnou 

SotuHl, G~'orgia, Jlp. ·i7-.t8. Gt·odeti{' h·Ydii1.~~·-Linf' of lf'velin.:.:; of pt•.'Ci:.,ion 1~·ftrricd fro1n P,t, .. \ngustiiw t·o 
Cedar IZ"css~ pp . .J~-JB. Estahlishuwnt of uut.on1atie tid .. uJ stations at ~t. Angm.:,tin;:• aHd Ceti.:n J\eyH, t-~·~~t aud 
'\VPt;t cousts ofl"lorida, p. 19. 11,vdro_~·r:t1·hic exan1inations in Koy \1/est Ilarl1or, l'lorida. pp. 4U-GO, Tri;1ug11-
lation au<l topograph:v of the c~doo8:tli:1 i ehet> Hiver, '\"f-'-~t cn::-tst of Plorid::-i, p. 50. 'rriangnlatioH~ toJH>grnpl1y I 
an4l hydroi:,!'r:tphy of BLU:1U\';'1-l·r Uay, Yellow Hiver. nnil \Yer?YH' Uiver in flOntinuatinn of tll(· HatTt'.Y of" l'du-;a,
('o}a Ra,y !HH1 trihnta.Tit~s~ 1ip. GO '.)l. Trian.~n!::dilill, t·•po.:2,T~'}li!,'.". ani1 heach uw;1~un·1nl'llt f'oT tlu~ eouEc{·-t;on of 

thr1 surve,v~ of Pe1'<1illo and ~\io1,ilt) B~1ys, pp. 51-53. 1Iyl1rtt;.::rnphic $lUVl~Y of the lower part of )lolJih: ~b~T' 

Alahaurn, inclndiug thf' U!ain (•11lr:1net•, Grauts P:-u~s, and the dredged eli:..tllllt.·l~ VP· ;J:;-fi.-t,. Continuation of tlu .. · 
Jffimary triau~ulat.iou in A 1~~ 11:1ma Ron tl! ''·":1nl Plld 8outhVi"<•s.t""\\~anl tffw·a-rds a connect io11 \Vi th the tri<n1gn}:it 1011 

of 1he Onlf coast. pp. D-1-5fi. ~Ligueti<'. o~i~ervations at ~tatious in ~lichig:1n, 'Yi~PG:.isin; Ohio~ lHdiaua, and 
Illinois, :ind also in \l\,;H~hington. D. C., a11rt Hichmond, ''u.~ PIL 55-5U. Geodetic n1krations-Oeenv•1tiou 
of station~ ilJ <·otitil111:-;tinn of tl1(• tri:n1~~11Jatlon of the St:ite of \Yi81·on~in, p. 5t•. Dt u·ntli111:ti011.~ ofthegPo~ 
gr:~pliieal pnsitiou:-; of ~tations in Ohio and ludiana as a. ineHSlfft> Jlrelimi11ars 1o tlif~ (•orn·('t icwat,lon of 1 liH 

bomHlary li1te h<'l.weoJJ tliose 1't:ite8, p. G6. l\1pa;,m·;,rne11t of a primary l.J:ise lirne at Holton, Hiplny ('orn1t.y, 
Jnil., pp. nfi-ii8. C"•trnedion of the Kanawha Ba~e Line. Rt. Albans, \V. V :L, with tlrn rrarl8conli 111'111': l 
triaugi1latio11. pp. i'i~-5~1. Geo1letie operatioi1S-E:Xtension of tlle trianp;ulation il1 "ast.orn Tmlll<1"Hee to counu::t 
wirh the triangulation of tlte State of Kentneky, p. ri9. 

JI iddle l li1'i~ion.-Mates aml Tenitories l.Jot'iweu the :\lissis~ippi Hi ''er and the Hocky Monn ta ins: l\finn«:<ota, Xorth 
Dakota, South Dakot•1, Iowa, "\f<l.Jra;lrn. ;>,lissonri, Kansas, ArkauRas, Irn1ian Territor:;, Oklalrnrna Territory, 
l,onisiana, an<l Texas, pp. 59-68. Kote rel:iting tot.he progress skeicllcs which show thi; locat.ion of fiel<hvork 
in thi~ diYision, Jl. 59. Geodetic operntions-recqrrnai'1t1ance for connecting tlle tria11.C!:nlatioJJ of the State of :Min
rn·sota with that of ·wbemtBin, Rud occnp:ition of stations in those Stat,es. Comw•:lion of the Snelling avenue 
liasc and the azimuth st.ution at the l-lli\'flr."ity of )iinnesota with a bcucll m:uk of pr«t:ise kn,ling esta,hlishccl 
011 tlw St. Paul city co<>rt-house hy tlie :\li8sisoippi .Riv<er CommiRsio11, I'P· ;i9-60. Dc1er111i1ial.ion by excllanges 
nf tel«grnpllie sig11a]H of the prinrnrs l•mgil,wle line, :Minnmtppolis-Omaha. pp. 60-61. )[aguet[r, observations at 
'tations iu the ~tat.es uf '.'ili1rneHota alld Iowa, p. 61. Detcrmiuatiou of lhe 1011git11fle of Mat:on City, Mo., by 
l'Xch:wges oftelegr:q1hic signals with St. Louis, arnl observationo for btit1ulent :\ht1:011 City, l'P· 61-62. Extea
siun of the trans«ontin«n<a I line of geotletie leveling to the westward from .ldfor"m City, Mo. J,ine of lev1'1i11g 
of yn·,.,.i,ion i:arrietl southwan1 from lhllli<L1y, Kans., toward~ Fort Smith, A1·k., pp. 6:2-·G3. Extensio11 to the 
wc,st.wanl in K:m.,aA of th•' tranHcoutinental triai1g:11Jation near r.lw thirt.y-uintll par:ilkl, pp. GS-64. 'I'rinngn
lation :dong or ne.ar th,• thirty-uinth paralkl coutinuecl in weBtern Kan"'" and eastr-rn Colorado, pp. 6.J.-G.). 
Examinations aud surveys at tlJ<, montl1 of the Draw~ Rh-er, Texas, to locate the new c1rnnnol and other recent 
irnpron•1Jw11rn. pp. 66-67. Compldion of the teeonnaissauc<o for a triangulation of the 1.Joun<lary lino between 
tla• l."nitccl Slat.es and :\!exieo ELlong th<' Rio Grande from El PnHo, Tex., to Sa,1111crKon Peak, pp. 67-·68. Reeord 
of tlie (liffer<'m.ial vahws of the magndic elenwnts nontinueil, and absolute values of tllese elements determined 
monthly at thP an1ornnti<~ registry station, Sau Antonio, Tex., p, 68. 

ll'e.•ter11 llirision.-~t:tteB and Territories between the Rocky l\Ionntain" and the Pad fie: California, Orngon, \Vash
ington, ldaho, ::\1ontana, \Vyomiug, Ne,•ada, Territory of Ptah, Colorado, Torri1or;r of Arizona, and Territory 
of 1' "". l\iexico, pp. (;t'-WJ. Note giving the numbers of progreRs Bketclles Rh<rn'iug localities of fieldwork in 
thh; Ii ivision, p. 68. Boundary lcne between tho Unit<lcl St.ates arnl Mexico; 1t' rc•loeation and marking 1iy the 
[uknrntfonal Boundary ComrniB,ion, pp. 68-69. DeterminationA of la.titnde, longitude, and the magnetic 
elernents nt points on the honudary line bHtween the Unitei1 States and ::\kxico for the International Boundary 
Cornnii~~ion, p. 69. Compldion of the topogmphical snrvey of the const oi' Callfomia from Cape San ::\lartin to 
Point Sur; trilmgulation for complc·ting the topogrnphiral survey of Sau Frauei~co entrance, p. 70. Oeeupa
tiou of a Rfation in continuation of the prirrmry triangulation of the l:'n"i1ic coast; observations for the varia
tion of latitudP; rharg" of the Rnboffic<' at San Frnnrisco, Ptr., pp. 70-72. Prim:i:ty triangnla.tion, pp. 70--71. 
Com11letion of the series of s;vst~matic ohservatinnA for the Y11riation of latitn<le at the Lafayette Park astrouomical 
station, p. 71. United Sta.tea po1t-oflice site at San Franeisco, and Board of Engineers to devise a aystem of sewer-
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age for the city and county of Sau Francisco, p. 71. Automatic tii!1tl statiou at Sa11"1lit,n, p. 71. Coast Pilot. 
Pacific coast, Jl. 71. Charge of the sul1office at Sau Fraw~isrn. p, 71. Tidal reconl co11ti!Jlw• l ut tl1e autornaric tidal 
station at Sausalito, Bay of Sau Francisco, pp. 71-72. Trial c·oursc for Rteam Yi'.SRels !a id otf in San Fratl"i'<'O Bay 
for the use of the Fnion Iron \Vorks, p. 72. Hecm:naissnure and occupation of stations in ellmimrntion oftlHc pri
n1arytri:u1gulatio11 1wrtl1of Sa11Yn1uci:»to1L:1,'t, J>JL 72-73. Triangulation au<l t(111ograpl1,'.c ot'tlH~ Col urn Li:: n1n~r 
from ahcwe Ynn<'d>oro towtml the Cast·adei', pp. 73-75. Hydrographie s11rYe)'S on the 1 o:isr of On•gon Ld\Yeen 
Cap11 ~leares and Cape 1'iwanda, aurl in \rillapa Bay and Grays Harhor, 1·oast of' Wn,;hing;1on. 1111. 71-71l. 
H~·<hographic survf'Y of the coast, of \Yashin;rton sonth of Cap<' Flattery. lwtw''<'ll .JarneR Jslanr! awl n'ett 
falanrl, pp. 7f.--77. JfrronnaissancP and t,rian,gulntion for resurH•Y of the harbor of Se:ittl« and for the sun .. y of 
Shil:-;hole l-Jay, lL 77. Tran~11orration of 1·}1ro:101ueten~ fnr differc•nco of lougitntli:.,~ lwt\YPeH Ta,_·orua: \Ya:-;}1., 
aml Sit.ka, Alaska. Triangulation for the n·1·isio11 of the sl10re line au<! n·sun ey of till> ]J~·<lrograph.r of Ta cow:• 
lln1·hor; pp. 77-7'i<. Tri:mgulation, topo•:ra1rl1y~ Hlld hydrugn1pb.\· of harlioro on Pug,r·t :-;ound for the Harbor 
I,iue CornmiRsio11 of the Rtak of \Yasllingt<1u, pp. 78-79. l ont.inrnllinn of the shnrf' line :irnl ]J~·dr<1,~T;ipLie snrn;~
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AJ:ie.kn.11. 82 Mf' . .ll'.'.Ul'C'tl 111 Rlll'\'f'\ of l'11rt _l\11g(~1f'R, Wash., p.93. 
)foftRUrNi ne:1l' na:1(':n1 Hill, .McL }l· 4-1. M~Mnred nn Dnuphiu 
h.l:nHl. p. fl:l. Measu-re<l rm KlmuHH\k T.~l1:nul, Alaska, -p. SH. 
T'rimary. In \"!alt La.k~ TnUey. p. 82. l'ilenr ::-;t. Alban~,"'.,.· Ya., 
p. ~·Fl. Prinrn:ry. Mca,~nrHl l\l Ifolton, Ri1ik~v Connty. Ind., pp. 
5~8. Primacy. SelPCtionof site for. in KarnuHL p. IJ4. T•rimary, 
'Numlier of. p. lta. rrimary. Length of, in statntf' rniles, 11. 11:), 
Subordinate. Number of, p. 113. St1h01·dinate antl ht_\adt meas
ures. l.Pngth of. r- 113. St:1tiRticB of. p. 1 J:t. 

llA:'\E :MEAS\;UEMENT .ANlJ THlL\NGULATT!lN, Sll<lRE 
LINE. AND 1U:DJWGRA1'R!C SUI{\

0

E¥8 l'.' Jll'.([),! CASAL 
AND VIC1K1TY, son'J'HEA:lTERK .A.LAS!:>A, l'JI· ti:l-84. 

BASE MEASUREMENT WITH STEEL '£Al'E.S. l•P· 56, 57, 58. 

BA;<R PK'>"TITILrM STATlO", pp."'· 145. 
BASSETT, R. 'L, CIIART DIVISWN, p. 137, 
BASS R1P, p. 2:l. 
BATTER'i CREEK, S. C .. p. 47. 
BA.UEK LOUIS A. Computer, 1'· 131. 
BAY OF S_i\ N :E'RA'XCI~CO, p 77. 
BAY ATID, HOK. T. :F. COMMIS~lONER ON TUE DEI,A· 

WAJ:E A'ND PEc;N~YLV .A.Xl.A. Jl01'XDAiff LUE. r>· ~7 . 
BAYLOR. ,T. B.1 AS~IST.AN'T. TriatJgul;dfon1 tOJlognipli_,, an<'1 

be<1'-'L mnasnrement, for the vonnootion of the sun l'Y·" of l)enliflo 
aml lfobile b:i.ss, pp. 51-53. lfagnetic ob~erva.timrn at &:.t,arionB in 
:llichigan, ''Vi8con~iu, Ohio. Indiana, :illil Illinois, :m<l ::.il~n in 
Waehitigton. D. C., and B.icbmond, Va., pp. 55-56. 1lagnetic 
observation~ at stations in the Sta.t.es of ~inuesiot;..t and l()Wa~ p. 
61. Speoial Rurvey for the Statt' of Virginht. pp. 87, 88. Reference 
to, pp. 54, 1 :rn. 

BEACH ?.LT;ASUREMENT. To connect triangulation of Perdi!lo 
and Mol>iie hays~ p. 53. 

BEARDSLEE, .A.. L., (' APTAIN U. "· N .. COM~LI NDANT OF 
NAY AL STA TIOS ON BEAUTOTIT RIVEI:, S. C. Faoililics 
o:fforded by, p. 47. 

llEATFOl<T RIVER, S. C., pp. 45, 4G, 4i, 150. 
UEAUTIFUL ISLAND, FLA .. p. 50. 
"RF.A UTY. Barge, p. ;\8 . 
llll.A. VER DAM POND, MASS .. p. 2L 
BEKSLEYS l'OINT. ~. ,J., p, 38. 
BEJU! CA XA L, sm:THEASTERN' A Ta\ SKA, Jlp. 82, 8:\, 101, 152. 
BELL .A~).f, A.LASK~. Hydrographie sheet of1 p. 82. 
BELLlXGllAM BAY, WASH .. Jl. 9~. 
BELL l' At\:i. ALASKA, J'- 8?,, 
BEX CR MARKS. At llolaware. Ind.,p. 58. At Old Point. Comfort, 

Ya., p.4G. At St. Paul, :Minn., pp. 59. 60. Estahlisbed lwtwee.n St. 
.Au~n~tine and CedarKeys1 Fla,, p. 49. Ei:ifahliRlted in Mi:!laouri, 
p.62. On St.Sjmon Light.house, Gu., p.48. '1-idal, at F'f•rt Mor-
girn, ~la., 11. 53. Tichi. e~talllisllf'il at St. A11g11~ti1.e ami Cectar 
Key1'!, F.13., p. 49. Fsed in fon)!ing he1wecn Old Point Comfort 
.nnd Rid1mond, Ya. pp. 1.) 1 iB. ""Csed in "Nantuc1rnt auTV~j', p.~7. 

BFXCH i>TANDAI:li, p.99, 
BERLXG Sl:.A.. pp. 101, 155. 
BEV10U,,Y, M.ASS. 1 p. 20. 
BIG 1>! IAMI IUVER, 11. 88. 
Bh.; J<.OCKS. Trlangulntion atotion in West Virginia, p. 58. 
BJSMARCK, N. D., p.35 
BLACK'S ROITSE, p.:J9. 
BLACKWATER llA £.pp. 50, 51, 151. 

BLACKWATER. 1av1m. p.51. 
BLADENSBURG ROAD. D. C., p. 4~-
BLAKE. t:;t.eamer, PlJ.10. :!.:, :!4, ~5, 45, 4-6. 47, 1491 EO, 154.159. 

£Lrnll, J. ll .. Lll~UT. 1), ~ . .N, Sor nee on 8!.eamcr Ha•.1ler, pJ>. 7f>, 
80. J:.eferei1eei to1 1'1'· lG8, )50. 

BLOO!JISGTOX. IJ,L., p. 55. 
IlLCE VALLEY.UTAll.p.81. 
IJOAIW 0.F CIJJHU,;'ilO:\ERS OE' PILOT,-;, NEW VOHK, p. ~7. 
HOAllD OF EXGI:\EERS TO DEVISE A SYSTE'ili (ff SJ•:W. 

mu.cm FOH SA 1' FitANCISCO, p. 92. 
JlOAHll OF SC.l!EHVlSOltS, SAN FllA:SCl~CO, p. 92. 
BOAl{D ON G:EUGIU. PlllC NAMES, l'P· ml.13i. 
BOAHD ON INSTRU1£RXTS, p.81. 
BOARJJ::i OlW.A.NlZED BY THE SUPEH!NTI'-KDENT, p.il!i, 
BOCA DE QUADltA, AI,.A.SKA, pp. B:i, 15>l. 
1l00EI:T,K8.,.TR.,.ASSISTANT SURGEON U.8.N. Serviceon 

p,t.eam,~r Blake, pp. 25, 47. Reforem~•.o to, p.15-8. 
BONXOT, A, Com1rnting Di...-isfon, p, 129. 
IlOO-lIO(I LEDGE, MASS., p. 151), 
BOOK CLIH'S, JI 81 
BOSTUN, M ASfl., pp. 19,40, 
BOSTl•:\ llAY AND Jl.AHlJOR, pp.~0,40.98.150. 
ll01'.NDARY (NOl\TllEA~TEll:\) JmTWJDEN TllE t:NITED 

>lT.A.TES AND THE DO.YJINJoX 01' CANAD.A, p.17. 
BOr~IJARY C01:IMl$;';lU;\;. l:nited ~~tateH an<l J\fox:ico, p. 90 .. 
llOUNDA RY COI:NEH. NEW 'MEXICO, pp. 69, 9L 
IlOl'NDARY LINE BETWEEN THE STATES OF OHIO AND 

INllL\.KA. DETE!l*UN.A.TION O:J<' :nu; LON1,JTCDE <W 

THREE rOINTS O;'S THIS LINE BY EXCHAN!:ES OF 
TELEGI{Al'H!C 8JG:l'IALS WITH S'l. JAJUrn, ~!O., AND 
OBSERV ATIUNS FOl: LATITUDE AT THl\SE POINTS, pp. 
88-89. 
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DOUNDARY LTh"""ES. Ret \\ r-<:a the T'nit~,d 8fatf"fll and Mf":dco; its 
re-Jr11..:a.t.ion arnl marking l1y tbe Intcrn:11ion:l1 13ou11ii:1ry Corn11d..;
sioni pp. 58--69. J{fco111i::d~sa11n: f,i:· a. triaJJ~ulntion of Hu ... , pp. 
67-68: 1·eference ~o. pp. :l.17, ~:). 00. B1,tweeu C<1llJ:l'a(h1 :u1<1 Kan
sas; de-terminatlon of g-tog-r.ar1hical p0Eitim1 of pointc.i tllL p. 65. 
Bet.ween }1arff,aehur:;t>tt,.., an<l I~liodP I~lanr1, p. 22, B1 1 w1'('1l the 

StatP~ of Ohio and lmlinna, 1)p. 2. ['G. 8i:5. lJdween t Jw ~tall°'~ of 
Penns.\ hmiia. nrnl Ddaware, pp. 1. 3:!. 40. 87. £ctw( <·n Crnb nnd 

CoJ.n·tulo.p. Rl. Of fowrn,iu 1.la~...;adrnsett:;; snrYCY uf.Jl]J.:!J-22. 
130r.XDATIY ).LAU ::\ETH' STATIO~. };1_"11 !:l I\1so. Tex .. p. 91. 
BffF~l>ARY lL\.RK ::-i1). 7;J~. Cnl11ra<fo :md I\:ins;:i.,R,p.6:1. 

BOCXUAltY l\IARKS. lJ11it.ed~ta!e .. ar,~l~i1·~'-ka11lH11.n1<lar: •. p 09. 
DOrXUAR\~ 1JUXCMF.K'l'S. Ohio rmd 11Htinna bonll'lary, pp ,;;;:;;.:, 

Stl, l'nited ::-itaks and 11e:xko, p, OU. 
BOLTE1.LE, ~1 UH.N" .B. Cornptd~r. t 'orn1P.1·tiofl\ of tlit.• a.qtrou1.m1i('J.i 

l:'.ltatil.m at l{nck\·jlle, ·;..rd., w1tlJ. tl1c transt:011l:inontal an:. ot ti.Jo tri
x,ngnlatiun, VI'· 40, ·fl. 1~1:!'1 1 re1wo 10, FP· l:.!ll, 130, J::!L 

JHHV CltELK, 11. ~:~. 
BO\\'D\\'JS. II..A:--."s. Ltdto~·er. p 1-4.::L 
BO\\'LVEH~. 01: ~liort's (•i. , ... ,.Jtu0dfr Lal.cg,~\_Liine. p. J8. 
BOIY"3EU, l'H.OF .. E. A .. .A("l'l :\U A;-1:-il.'"iT .... \ST. ~,'untinuatiNi. 

~lf l'~l'Pn11ai!"R;'Jl(:f' uw_i 11·1ang·<l1: I OT! ill 7l1t• sn11tl1 \1"t-:--11"·ll pai ·1 of 

t]Je, ~ml•: ui' ::\ew ,Jl•n·-t','. p. :;7. R•.--'i\·rP;H·(· to. pp. l~'J. }L1: 

BOYD, C' H. A"5.Sl-<t '~~.T T;·l:tn::1da1i •J« ro;"'~l',,lJhy. aml 
li,y<lrogt·<11,liy of 1he ~\11iHWia1 !ox i{i\ f'?. \ ir;_:;ii:;.. }l}" 4-l-4.J. <;Dal· 
plt>tioll pf tlw ,.:nrve~,-,-.: for tl .. ~ J•r•· ; 1:di~·n "' d"L .. iit>•l ni::p..: o( tlw 
g:ro.1rnd~ h1dwled )n 111c· Chid;:<Jaw~.g~i ;011l ~ 'lwi ::n111t.1;!<l ~ Jlit-1L.d 

. llilit.iuy P:.i;·l,, p. 88. 
BKA.JH'I Jl\lJ. G EltSl:lt 1.\l, .ASSI~TAS l'. Lu cjurg·c of Clmrt Dn·j~ 

aion, pp. Hti. l :15, 1.4 o. 
BRAH>, AX!>RE\\-, A~'OTSTA1'T. E"rntiYe oilicer co the 8il· 

perlnkndeut .. pp. l 00, 1r.1 
HRA\IBT.F:S. THE. <:oal'o;t oi _M:.{i-;o:.~11·nub1~tts,p. lfi!1 

BltAXCLf HYDlWGNAf'IfIC Ofl'Ic'E OF 'l'HE l\;'.YY, l'If!L 
A.DELPHIA, J•. lUO. 

B:RAZOb. TrfangnJation stntjDJl in Ticxa-i-<. p. fiii. 
llRA.ZO~ Ia\·Eit, TEXAS. Sur,.es~ at i11Guth :if. pJ1. GH. G7. l~l. 
J31(Al()c; HJ\'l~l{ '-'HA.:\'~\EJ, cL,11 llDCli. CU .. 11.tiu. 
J3I~EA.K~1~(;K }J()lJ~r1·A .. lN

1 
l-i".Y. 1 p.:15. 

J;REAK\Y _ATEl:. Propo~etl. at t')ag 1-Jarhor, X. ¥.,ii. :J4. 
llRENTWOOD lWAD, D. C., p. 42 . 
.BR.1DG1~T01'. Trii:mgnla.tion sl.ntion m J\1~w ;JC'rs~r, p. :G. 
J31tlGJL\M. L;•UIS. Recor<ler,p.28. 
mn,.:ToL. R. L, p. :;o. 
BiaTI,;l:I COIA'!II BIA. p.152. 
BRITISII YA1'11, HlWNZE XO. ll, Jl. mo. 
BltlTlSH YA Hll, LOW M:OO!l Ii\U:'i XO. 57. p.19G. 
BRITISH STA:\ lJAHll YA nus. Fl'·"~- rn6. 
llltOWEH. MI:;S J<'LOJ{ENCE. Tidal lliYisioa.p.133. 
BltOW:K. J()lll\ II. LJborer,p.143. 
BJWOKL l"N, N. Y., p.37. 
BRUNSW'lCK, GA .. J'l'· n, 49, 150. 
lU-tCTCl~, s_.\.::N"DY. Ml'l:o"n1ger, p. 143. 
:BR Y _._\.Kl\ :XEIJ~. Chart Dlvi:--ion, p. l::Ji. 

BRL\NT. I'. IL, A SSlSTA::-lT SCIWEOX U.S. R., p.158. 
BUCH.\ NAN. PlmF. A.H., .ACTlNG ,~S~fSTANT. Georletic 

operal i·nts. E:x1eu""iou of the triang11lutiou hi ensteru 'f;:mlL'.<:-8ce 

to corn1(·c~1 witl1 t ht> triangulation of the Ktat.n of Kentucky, p. 
59. J:e1·t·l'(\11Ct' to, Jqi.1!11. lft). 

BI::Cil.AX~.\S, w. \\·. B!'\S1GX, n. 8. N. ServieP. OD Ateami'r 
Ba cite, pp. 24, 4--8 1 54. J!.pfrrr1we to pp. 1!lS. Jri9, 

RCLLOCK, '~- J,. St0rvicein Conul'di<'nl, p.'.!2. 
IHJLL J~CT?\ }l()FNTAI~. Trirrngnlat!on st;ltit111 t11 Y i:·gi1ua, pp• 

40. 41. 
BULLETIN NO. 25, p. oa. 
IlULJ;ETINS, p.141. 
BUR()K 1'' . .:II., CAPT., U.S. N .. p.~O. 
1l!JNKER Ill LI,, KANS., p.H4. 
BFOYS. l\farking p11~ition of prnposl·d Hg-ht·honsc on 8tf-ltci.n 

li:;;l:rntl Flat!'!, p. :56; at. entrmie'' to L'.;'llil~wick Jlarl1or. Ga .. p. 18; 
determined in prn?-ition1 p. 2G, dl't>t'l'nlhH1d in ji<1sjtio11 at KP,\' \\"est. 
l'la., p ..• rn; 1rnetl as ~i~nali:s i.u surn•y of :K:rntuek(•t Shnal8. p. 2:L 

DtrRDE!{. Triaugufatfon statiou in Xew.Tt'r8e;1·, p. 37. 
nURDICK, W. L., LfE17T. t:". ~. r\. Rf\rvicl~ nn e.teamPrBache, 

}l!J· :!·J, 51. Rt.~ferl'rn:t• l1J pp. 1;~8.1f>11. 
BUREAU Q]' ~GRV1"J."~, J'Il!LAD1,J,PHIA, p.100. 
BURJlOUGll.S .BAY, Al,ASK.A, p. 62. 
BUTLER, IND., p. 89. 

JlUTl.ER GEN. nrN.J. T .. l'· 1~7. 
I:L"Tf,I:Jt. IV.ll. l{. Cl:ief1u:·"•·n;:•·r. l'· H:. 
JrCTLEJ:, J3UILD1S'~~- Pnrd1asr ot l.J\·th.:.._· Cn\·ernrnent. pp.~~' 

12;-. 

Bl~TLEl~ CO\'E, BGDD~ IXLET pp. 7:L Ll:.:, 
m::n·cruTILLs. n;1-: p.:::,. 
BT"i'T.ElUilLK CHAX:\EL. XE\\~ Y~,l~l~ ILdUiuH, p.:.:7. 
JJCZ.7.Anns BAY, M.i:~S:) .. p. •J•) 

c. 

CAJ)l~L. li.fISS F. Oftice. of As1::i;-;tant. iu Char::r~. pp.!18.J2ti. 
CALD\\.ELL. \VA. J,ilJl'ar,,· :rnd:m·hin:-.;.1t J.J; 

C.A1.l FOI~XJA, :-31ak of. lnchd1•ll iu ~~e~t1.:r11 Di·d~iu11. p. OS. 
ExpP:i<'.itm·r:8 fo!' rnpr•~T~/d1y in. p. 1CS. 

CALrn)SAlL,~TCIIEL n1YF..R. }"LA .. p. 5U. 
C.U11'!:ELL. JT(l'.\. ,f"DlE~ E., GOYEl:~(JR OF (JHIO, p. SS. 
CA X ~\L HI: ll .. U~'. !, p. /9. 
CA:\XO);' }'.J.LT,S. Tdun~nlntiun station, p. 60. 
CL\.I'E ALA YA, \\',\c;rr., J•. 7G. 
CAPE .A~X. XA:-'-:--.,, pp. JH. l.""·i. 
CAPE CH .. ACO~. _,;\ L_\.:--:E \. Jl]l. ro, r.:.~. J5:: 
CAl'L (:HAlU,ES, \~.\. JI,,dr.,gra11hit· e~~~111LwlJUIH5 of s1Joal uff, 

p. 4:"~. l:t'frrE·nec· tn. ]' . .J7. 

C.AJ'E LIL\RLE~ Llti-lfT·:5HIP, 1'· 4.5. 
()AJJF J ._,A'l'TEl~Y, ;'p. lT>l. 13.L 

CA2'1·: YU\, _'.:..L.\'";1.,:..\. pp.'.~. XO lf1:~ . 
c .. \ PE lIE~·:ny· I.I· :nT J!l)f'::J:. p. ,_ff), 

t.'.,\ Pl~ KI \1.' A :\.PA. t Jln-:<30~. p. '14. 
(.'_,;\Pl: L:_lOKOl:-T. ~i!:u.o:-:, p. 75. 
CAPE .:\LA. Y. _:\. J .. p11. ;;;;, :-;~. 

CA Pl~ .MR .. :_\ltE~, Ol~EGO?\. pp. 74-, 75, J5L 
CA fE ).iEXUUCi~0.11.1n1/. 

CAi•J; cAX 11L\l\T1X, C.-\ L .. p. '"· 
C.A J:Ll~LE. lfTSS .l ... }' Di.:h«r ... J11.i! .. r~:c1-. pp. HD. 1Gl. 
CARJ>EST:ER ~B1 ~l', p. J4;L 
CAlU~OLL I'XLET. ALASKA, p11. -.::.:. 15~. 
UAla{OLL 1:\J .. ET .:.\.:SD GEUf:\Ji: L\J.Fl'.AL/iSh.'A. Hq[lo 

l;Til:phil' Rln-ct of. p. t:"2. 

C.A1\R1".'"THT':RS. J.C. J:cnin!t'L 1" 7L 
CAJ{'l'EI!, T. F,. :~s.:;1sTA:ST J::~,,;,; i \" :·r:1:. '(f. s. x. .~en·in· 

Hfl':UllP-T' Pr'ft1rson 1 }l}1. ?·tL rtA. J:._·;,-l'('~H 1 lC>, p]L ii)).:._ lG:l. 
CA:SCADE )10L"XTAIX:-::. p. /J. 
C:l'l'~\ LiltiCE OF CIIAHT..;. ):('w 1·'1jt nn of p. Hi. J~ J'i·n'lk1'1 

]'JI. l:i6, 140. 
CA.TALOG-FJXG. Ofpu1ilfrations 111 iihr;1r5·. :111. 1411. J.l7. 

CATl!EDH.\ I, AT CHH>All ,Jf' .. ~ HEZ, }! i::\iC(), ;;. 91. 
CATHOLIC crnn~··u. rol:T jl~)lH;J-~. IP\\",A, JI· fil. 
CJ'1JA]{ KEYS. B'L,\... p. 4>l. 
CEDAH '-'\YA\!l' C'ltl:!'K. X. J .. p. ;"· 
CEXTEXXIAJ. OJ' TI:J; DlSl:()l'J-:ltY OJ•' 'JIU: C!lL'~:-lJ;i.\ 

HT\ .. EK p. 70. 
CEXTli,\L ELJ·:\'.\T()J:_.)fflllll.E T(llncH OF TlTF Alt. 

13r1 KLE FL..:\T. l~rrn:_t 11:-iid b,\ :\t·w Yorkll<ir'l.11>1· }'ilot:-;, p.:>'/. 

CEX l'EJ:\'JLl.E. !>EL. l'· 87. 
Cr:xTEH\'lLU:, )I A"l' .. p. :!6. 
CllAIR:\l.:\S PFT~,I: .JL\UHllH LIXE 00::\i)Jif:-i;;Il)X fiJ<' THI~ 

STATE tif \'."A · ... Hl:\t~TUX. p. if;, 
CHA :,i J:r-:1:1,A »;. F. (i., l'· 22. 
CU _A :\G ES. On .:\a11t11• td ;;ho:il .. p. :?:l, 
CHA.l'l-::\. 1". L. l~S.-:ItiX. l'.;-;. >,- ~..;1·n·ici..~on :-;t.f'muPr T'attf'rson, 

p11. 8'.3. K~. 1~• L r•·r1c1· ·,o. pp. 1:1~ 

C.lL-\l'"~L\~. D. C. l~le,:trotrp1·;· ind 11hntn;!r•tp1H•J', Jill. !16, l~rn. 

CHA HI~;: 1 )F THE :-;1~ l":-OFl'ICl'.: ,..\..T :-iAN' FHA~Cl~t'\), l'· 7J. 

CHARLE~T(l:\, !:). C .. 11. l54. 
CHART lld.-\lt!J. p. pr,, 

CHA RT CATALOG CE, pp. 97. J:lR HO. 
CHART DIYISlO~. Am1ual report of, pp. 137-140. Ih•n"wrn:f" 

10, 1111. fl'.';. 9fl. 123 121i 

CHA RT '\U:IU;IU:i:'. Pl'· l:lR-1'19. 
CH.\ }{T PIUKTI~(~. p. 9~. Statistic~ of r~. 1'.~5. 

CU .. AHT~. 1;.1mprri~0~~ •~f is1rncs oL tluriu;..: f:CYPntl :fi~rnl :ve:ars, 
p. 128. Decrf'afl''; ,, i ltt~ (lt>m,n1tl for, p.13G. J-:n.:.::ra\·crl <lurin,!! r11e
yl'ar. p. !JU. l%Hf• oJ'. dHrini; thP yr .. ar. pp. Hfl, 1~n. l!"""FllP or. to 
b-:t1e <-1;.::• ntH. p. l-H1, N(~\"' P,~lition~ of. iRRttetl <hu iH;~ llw ye~.r, Jl· 
1:1!"). l<:n~.n'i1lgR of1 cornpl"t~·d <1nrin2: t]1P ~itmr, l'· 1:l5. Xt•vr, 
published tlnri11g the year, l']J. Di, no. Xmuher of. tlra\YTI and 
engraved, p. %. Revised nnd corrected, p. 96. Published by 
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<'HA. RT~ Contimw.cL 
photo!ithn!!:r:qih.\'. numher of, p. 11."i. I'nhliA1wil h.\· phntolitlwµ;· 
raj)h,Y, withtlrn.wn frnm <·irndatiou. p. 11~. 

CITA~E. H. ~-- T.lEl'T r. ~ ~- SctTiet~ on ~t('amP.r Jfrrsu?,•r. p. 
86. Rrfrre1lt'e ti•. 11p. 1;:,;..1,, 1;,q 

1 'llATHA ~I T~II'E-~A \-11\11 CHE'\V Ast:3i:->ttmce rn1ikrt.,~l to 
~h·a11w1· H:i• J.e. i1. :2:1. 

l'HA'Lll.Ul ~.Tf(AJT, ALA,; KA. J>. 3:;, 
CHEL~E.\, )IE .. p. rn. 
1:rn~,;.\1'!-:.\KE EKTILl:\CE. p.~.;. 
1'1-l E~ \ l' E .\ 1\ F \); P OH l O IL l! .. p. Hi. 
CHESLEY n. RPI'1(i-(i, :Servict· in Maillt". p.19. Serv .ice in Hhode 

fo!an•l. ~·· :rn. 
'n1:~TE1:. ('()'>\K .. p. :n. 
("JiH'.\i,li, ILL. Oh.-.en·arion:-;forl:l1itnd.-'a1, L•p.:H,.:;~ •. Rcl'erence 

to, p. HO. 
t'Hh-~\l;t1 . .J:f1X~~~APOLT~. l>iff:•n u1·1' of1on;:dtm1P 1kt·ermi11ed, 

pp. :~.1-:s: .. 
<:HlC _\(~O Hl\~EH, Jl· :10. 
<'lllf'.\!~(1 ~-:\1YEH~1TY. Pl'· '.~4. '.ti 
<'I!ll'K·IJl.\f'f;.\ ,\:\ll l'll.\TT_\:\00\;A X.\TTOX.\L )[JI,1. 

TA!;Y 1'.\HK, p . .t\B. 
(J[ll'!Z.\JJ.\l'G·A AXl' Cl1.\TT.\:\•l0GA ~ATTO>.IL MILT. 

T.\nY P.-\HK r.·1n1~1r:--::-;10;.;. p. -i:-,. 
Clll El' <>F EXf;fXEEH'-'. 1'. S. AJ:\!Y. J>. 6G. 
t 'lllLll:-::. ('. "-"- Clwrt di·. i-..i.rn, l1· lT7. 
CH u:n IX, \',~)...f. B. C11·rk. qffil'(' :1f :-;1qt(·.rinh r:d1011t. lL n . .;;:_ 
UlllT:\ETlCOOKLAJi.E. :11.A.f:\E AXD XE\\' Jll;l.'J\:."'WlCK, 

p.1;.:. 
t 'f!J:'O'-' :l!OT"XT.I IX~. p 117. 
('lJlTTl·::nn:x. JI. :IL Ll"El"J'., r. s. EXGIXEERS. JI. 8». 
('ll HI~TIE. AJ,RX. :-!. .. Ciiic·I ot"thl 'l'hlal Hivisjoll, JlP 41, '.Hi. J25, 

n:i. 
ClIT~O:;\OjI ETER:--'. l_-;!"lf'ti for 1lt•tf'!l1iining djffer('ucu of lon_:.lrude 

ht'tWt'('Il T:woma, \\'n.-.li.. :md Sitka, . ..:\Li:..1;;:.i:, p11. 77. iH. 

CHJ:o'\'O'l!ETHH' LO>:f}fTlillE WORK .\:\ll Of\,;EI!Y.\. 
Tiff'>,.: FOR LA1T!Tll[ A'\ll T!H; .\L\1;:\i':Tf(' ELE· 
~!ENT:< AT SITK.1 .. \I.Ac'KA. p. 8-1. 

ClX:\ A lL\ lt l-ihitin11 011 J\ nrtl1er1t P<with. IL R. 1'· 80. 
('Jl!l'.lTl' con:l' l'TlTL \ lYELPITl ,\ p. !Otl. 
C1Tt HOTEJ,. S!BLEY. IOW"·Lp.61. 
C'ITY l'IH:\T. \",\. )" 4!. 
CTYIL ~1un-n'E co\r\11~~~1ox r1. !IG. 
Cl Yl [, "Ei:\"lCE ( ~l )o!Ml ""rnx1m:-:. I'· 183. 
CL\ lrn"KCE STltATT. AL.\SK.\. p. 
CLAlU{. Tri::mf.!lllation r:tntjon in ('i1l!fornirt. p. 73. 
Cf..\ 1~ K. H. A. }'af'ilit i(•i-; H tTorifo<l l)y, p. 65. 
CLARK. L .. l. l~~SIGX, r. R. N .. St-:rdn• on f>lt1•auwr ITaxsl,,1- 1 pp. 

7f., 8f5. Rf•ff'rrnct>- tv, pp. Hi.':, 1'.;!l. 

CLU:li:E. li. G .. Sl.'l'E}{!XT.E~DE:\T '\Jl:i>'Oi:I:I l'ACTFIC 
IL!~. Far:illtie!". aft'qn)l>1l l1y, µ. 65. 

Cl,.A HYO"E. i ;J<~l/R(; E \Y. C'arpB1tt('r, Ji l-l-:L 

('1.l~CH. Tri:mg11L-11icrn :-<1ation in K''llhH'k,Y p.5H. 
CLO~E UF THE T!Jl.\L RECORD AT THE ;\T:TO~l.\T!C 

TIDAL STAT!!>:\ Ill': TYBEE ISLA:\ll, <;P,ORllL\, p. 17. 
CJ,! 1\-ER, lL, J_,IEl'T r". S N., p. !:>'.!. 
('0,-\~T A~D Ci-EODETIC Sl:RVJ·:l. ~ln,tPmPnl of 1·:~qH·rnlitnrP8 

of, VP· lU2-189. 
CO.\ST .,\.'\Tl •:EonETII' SFff\'}'.Y AltCITIYE.~. 1>.411. 
(Jl},\ST ANU GE()JlETIC SrR\'EY Jll'ILIJING, J\lm·.hal'e of, hy 

tlH· Gov(•nmw11t. p. 9f1. 
COASTEHS HAIWDlt TSL.AND.1» 30. 
COAST !W ~tAlKE. Expcnditmc•e for work OIL p.1(17. 
CO..:.\::-iT OF 1/'l ltfi-1);' IA. Off Cap1·. Char1cl'I, examinatinu nt'. p. J50. 
CO.AST PILOT 4\thn1t.ic c<1aF3t, p. ~-L :ExpeJJdih;1·1•_..:. fo1·, p. li:l, 

Hyrlrog-rnphk f'Xamiuatfomi. for, ])p. 19-20, 26. P;u·il~· ('t1:l~t. p. 71. 
Of Alaska, n. 154. l\.e-frn"TH',f' to. pp. 1~8. 129, 140. 

COA6'1' PlI..l)'l' DIVI~ION. Annual report tit~ pp.1G6-157. Ref
Prt>nc1• to, pp. 19, PR l SJ. l ;')·L 

cu,\ST l'ILOT WORK. l\ll.150-151. 
COEF·~·wncNT 0}' RX.I' ANSIO.N. Of Gnite<L ~tnh·' be11ch staml· 

artl, p. Hl6. 
COLD SPHI~ G. Triang11lnti011 i-ot.atlou in ( 'aJifonlia. pp. 7~, 7:1. 
COLD i\PRUIH INT, ET. N. ,T.. p.a8. 
COLf.~~. M.A. He~ordf'r, pp, 50. (;4. 
COLLY£!{, AHTHl'.K ,I. Tide oh"e1·ver. p.47. 
COL<lNN A, n. A. A>'SI:lTAKT rx CHA T:•;E OF Tirn OFFICE, 

Jlll· 41, 95, 98, 125, 129. 131, 133, 134 .. 137, 140. 1.:::. Hf>, HK 

COl,OHA DO. ~tatP of. included ill 'Yes torn Divl:?-it1D, p, C8. Rf'f 
t"rcuct' tu, pp. [15. ;-.:11. 

('fll)JlL\J)O Hl\'EJ:, p.P.O. 

COLS( •XS. 1'ri:il1,''.·;1l:H ion f;tatinn in Nt<w .TPrAP~-, 11. 37. 
COLLiM.BTA IUY:EE, pp. 73, 74. Centtnuial of tlie discovery of 

th(', p. 76. 

f:OLT':ll Ill'S, OlllO, Jl. 5fi. 
CO~!MANDANT'S OF FT CE, w _~AHTNnnrN NA 'VY·YARD. 

p.41. 

C0~\1.:ll:Elti'I ,\L cu:;n, TACO".'llA, \\ASH .. l'· 78. 
CO:\Dil~~lllNEH 1JF THE (;E'\EltAL LAND OFFICE, ST_\TE 

OF TEXAS. ]l. G7. 
CO\[J'_\ !(LS()'.\ OF l~~l:Es uF CllAI:Ti\ n1:1tIXG SEY:P~HAL 
FbC~\L YliAlt~. p. J>l8. 

CO~il'AlL\'1'011 FOH BASF. APP.ll!.ATP~.1111.5(). 57. 58. 
CU)!l',\~~ lJECLIKO.\tETl".lt~. p.145. 
CU:llPLETfOK OF THE HYllHO<;llA PHIC REsrRYEY OI·' 

X .\ X'J'l 'CK ET' 8HOA L~, pp. 2:3-:.?fi. 
co:.rl'LET!uX OF Tf!E l'!IYSICAL HY llJ!()(;J(Al'HIC ScR 

'>EY OF TITE f;Ol'"IlI ClL\"CT OF THE I:iL\.XD \,F 1'.\.X. 
'ITCKET F!W)! '1\'.EE\\' EUEI: TO SMITH,; l'OlKT, AN!J 
!:<l~llLAR SUl\'E}' BE(;]'N ox nm :i()l"l'H CO"\ST UF 
MARTH,\ S YI:\lcY ARD, J>p. 27-2l!. 

C6Ml'LETJOK (IF THE !tECOXK_\IS::-\.\:\CE FOR A TRIAS. 
()l'!,.\.TJOX OF THE 11orXDAltY LT:\E BETWEEN THE 
l~XITEJl ST,\TES AND M.EXICO ALOX1; THE RlO 
<JlL\KlJE, flLOM EL PASO, TEX., TO SANDEJti;ON PEAK. 
1111. 67-li~. 

(.'(l~ll'LETlOX OF THE sr:rrrns ()]" SYSTE~LI TH' OllSER 
Y_\T!O:\>; FOR Tlrn \'AlUA'l'lO:\ OF l.ATI1TDE AT TILE 
LAF.\.Yl:TTll l'AJ{!( ASTHONOM[(),U, STA'l'lOX. Rcfor. 
euce 1 u, p. 71. 

CO~!PLJ.:TIOX Ol"THEKrRYEY~FOR TUE l'HE!'A.R.·\THJN 
OF llETAlLED '.IL\l'S OF 'l'Irn (]ll01''.\I\,; l~<'Ll Ille]) IX 
THE CHI<.'K~H!Al'liA A1'1l CllXl'lA'.liOlHi.i SATlfJ]\;Al, 
:'t!ILITARY l'"\.ltl\, p.88. 

CUYf PLET!OX OF TJIE TO!'OGlt.\l'IHC:.\L SCR\'ICY 01' THE 
CU.\ST OJ<' CiLlFOH:\lA .FRn~: CAI'!·~ SAK \I\l:TIK TO 
l'UIXT Sl'R. T!UAKL;.t'LATIU.:\ Fol: C0'.llPLET1NG TUE 
TOl'<Hl!L\.l'HlCAL t'Ul\'EY OF t'AS ~'JlA.\'l:I:'CO KK. 
'1'1L\~CE, p. 70 

C<Ull'LJ;TlO:l'; UF THE TOI'O<THAI'll\ lff TRl'; lJEL:\ W AB:, 
ltlYim WA.Tim YltONT OF THE CITY OF l'IllLAlll':L· 
PIILL Pll· ;,g ·'.U. 

C\J1llTTATIO\'S. Xl':\lllElt OF CAITIRRS. p. ll~. 
CUilll'\'TAT{()X,;, Nl':\[J;J:J: or \OJX~rn~. J>.114. 
<'O.:\lrCTIXU l)!YfSIO:X . ..A.u1urnl re1lort. of, µp.1~9-131. Rcfor 

dH'e to. pp. 41 H:J, OG, 12:1, 
CUXCLGJJINli ltE~!A l{Ji,.; BY TH.IC SUJ'EEIKTEl\DE:);T, p 

i;_ll. 

<'Ol\'CLUSIO:'.\ HAlWOlt, p. 8:1. 
CON'URESS OF TlIE l'l'HTED STATES, p. B4. 
CCYXNJ.:l.'l'ICrT. :-itatB of. luclmlt~d iu Eastern Division, p.17. 
CO:\:\ ECTlClTT ltl \' t;R. Topographical Aur·rny of. pp. ::J-32. 

J\aYig:nion ohstriu·ted b) brirlge ahoH~ Hart.ford. p. 31; reference 
to. p. lGl. 

C!1XXECTION OF THE ASTHONOMICAL STATION AT 
1WCK \'ILLE. MIJ 'WIT II nm T It.~. NSCONTINEN '.l'.AL A HC 
Ol' THE Tl'1ANGCLAT10N. pp. 40-.41. 

CO'NKECTION O}' TIIE KXN A WIIA BASE UXE. ST. AL· 
lLl..NS, W. V .A. .. WITH THE 'J'RAN:-;C:()N'f!KEO:J AL THI· 
.~NGt:T,ATIO'.'i. I•JJ. 58-;>9. 

('OXXJ.;ss. Tri.anJ.!.uldiuu Mtntjuu in Califnr11ia, JL 10. 
C01"1'1XGEXT EXl'EXSF.S, STANll,\Hll WEWIITS A.NU 
MEA~rRES. Um2. E:qrnnrlitnre.s for, pp. 1Ri~l85. 

COXTI:\l'ATIOX OF THE PHIMAllTTl\lANG('.J,ATlOX IN 
ALABAMA. S01JTHWA1\ll _.\Nil SOUTHWESTWAJW 'I'll· 
W.AUlli:l A CON\'ECTIUX WITH 'rlIE TRIANGUI.ATl():,; 
OT THE Gl'LF COAST, pp. [•l-5;). 

CO:\'.rINl'.ATlON OF TJ1}; ~Hf1H.F, LINI> AND HYDIW· 
fD:Al'HIC SUJt,.EY OF W ASHIN< :TON ><OUND, pp. 7fJ-80. 

CONTINl:.A'UON ()['' THE srRYEYS OF TOWN BOFNIL\. 
nrns FO!: THE i'T~I TE()}' M ASS.-\CHUSF:TTS. KEJ: 1·w1~ 
OF .\N' OFFICEH OF TUE SFHVEY AS A ~0;:1rn1m (IF TllE 
M!S:-;!SS1Pl'f Jtl\'Elt ('()~IM1SSION AND Ai' A cmrllUS· 
!'TONER OF nrn 111.ASSACHUSETTS TOPOGJ{1U'lIJC..AL 
Sl:'UYEY, pp. 21-22. 
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CONTr::-.rrrATION OF TffE TIDAL RECORD AT THI<: ACTO
M ATIC TIDAL STAT10X, ti ANDY HOOK, N. ,T., p. :li. 

COXTIXIJATWN OJ<' TH}; '.l'\lPUURAPHlC :-;l;JffEY OF THE 
,.;cHOOIHC L.AKm< TOW ARD THE NORTJ.lE.\STEJtN 
ROUNDA!ff MOXTMENT, p. 17. 

CON\'E:t\JE.NT CO-VE. AI."AS:ILA. Eiydrogra1•llie slw.t. of, p.82. 
cox-vm:srnN ']'-~RT.ES OF TTNITED STATES WEIGHTS AND 

ME.ASFltES, p. 195. 
co;o;J\10S. ~teamer, pp, 85. 152, 155. 
COTTMA~X. I~. W. Rodman 1 p. 27. 
COTTON-PERDIDO RANGE. Line of triangulation in Alabama, 

l'· 52. 
UOlTIT. J.L\SS., p, ~6. 

COFHTEXAY. EDW .um H. Computer, p. 130. 
COUHT-HOC~Eb ..At Ma0011 City, Mo., p. 6l; at Kew Castle, 

Del., p. 87; at, El Paao, Tex., p. 91. 'l'riangnlation station at 
I\"'l1 f'1·>1hm·;:;. ~-a., p. 44. 

COG!n'-HUU~E c;QUARE. GrandHa,·en, Mich., p.55. 
UOOK, FIL\~ K A. Clerk to Im~trmnent Didsion, p.143. 
C<>OSA W J!I';'ER, S. C.,p.47. 
l'OPR, l'HANK B. llecorder, p. 58. 
COHX\V ALL, :N. Y., p. 35. 
COHPS OF ENGINEERS. U.S.A.., pp.30,3G,l00, 
COil.SONS INLET, N. J'., pp. 38, 39. 
CRAI!i VILLE, MASS., p. 28. 
nltA"'.l:!lERRY CULTFRE IN ::UA.SSACHC'8ETTt5.p.26. 
CREIGHTON. w. H., .ASSlf;T.A-NT ENGTN'EEI':, u. s. N. Sorn•e 

ou Steamer Blake, p. 24. Reference to, p.158. 
CRE \'.A !'SE, COLO RA DO, p. 81. 
CIWCKE RS, CAL., p. 71. 
('!WM WELL, CONN., pp. 31, 151. 
CHOSBY. \Y. S. Pay Y'Wman, U.S. N. St.earner .Blake, p. 25. 
CROR~. Trianfnlation &t.atll)D in Tennessee. p. 59. 
CROSS t'E< 'TIONS. In surv6y of Marth"-• Vineyard. ll!Ms., p. 28. 
CROW )i()GNT.AIXS, "'· Y .. p. as. 
c;u POLA. Triangulation station in District of Colum bfa, p. 43. 
LTRTCENT OBSElt\"ATIONS. On Nantucket Shoals. pp. ~3, 2+. 
UL' HR ENT STATIOXS. Number of1 oooupied by h:fdrographic 

parties! p. 114. 
CrRREXTS. In Columbia River, p. 74. Observed on 'N'"antncket 

~Lioal8, p1i. '.!3. 24.. On coastof New Jersey, p. 38. On coast of Wasl1-
ing:ton, y. 76, 

Cl'l'TODIAN OF THE POST-OFFICE BUILDING, PHIL.A.DEL
PHI.A., 1). 100. 

D, 

DAISY. Stoamer,p.155. 
IJ ALE, J'OHK. Librar:i· and archh-es, p. 147, 
DA.RN .AJ,L, C. N. Carpenter, p. 1'3. 
DART.MOUTH COLLEGE,p.19. 
D.A.UPHIN ISLA ND. p. 53. 

DAVIDSON, GEOI(GE, .ASSIST.ANT. Occupation ofastationin 
continuation of t.he primar.v triangnlatioJJ or the Paciik C'Oflost; 
observ-ationB for the Tarfrttion of latitude; charge of the suhoffice 
1tt San Francisco, etc .. pp. 70--72; United States p(lst-office site 
at Ji'l'aooiseo, p. 92; :Boartl of Engineer.~ t.o devise a Ryr..tem of ~E'IW· 
er:ige for San Franch~co,p. 92: Observations for the variation ;Qf 
latitude aL San Fraucisco, Cal.1 pp. 9:1, 94; in charge of the suboffice 
at San Frand~co, p.100; Reference t.o, pp. 01, 07. 

DA VIDSO:N', T. D. ltecorder, pp. 78, 8<, 100. .A.ssistance rendered 
by1 in l::ititnde obser·vat.ions, p. 94.. 

DA VIES, PROF. ,J. E,. ACTING ASST ST.A.NT. Geodetic opera
tions. Occupation of Rtations in continuation of the triangnla· 
tion of tho State of Wisconsin, p. 56. Reference, pp. 192, 1113. 

DA VIS SOUTH SHOAL, p. 23. 
HA. VIS SOUTH SHOAL LIGHT VESSEL, p. 23. 
DE.ADMAN'S COVE, ME., p. 18. 
DEAKYNE, HEUBERT, LIEUT., U. S. ENGINEERS, p. 36. 
DEARBORN COU:N'TY, Th'D., p. 88. 
DECKER, C. J., PASSED ASSIST.ANT SURGEON, TJ. S. N. 

SPrvice on ~teamer Patterson, 11. 84. ReferencP, to, pp. 158, 159. 
DEEP-SEA. CURRENT STATIONS, NUMBEU OJ<', p. 114. 
DEEP-SE.A SOUNDINGS, NUMBER OP,p. 114. 
DEEP-SEA SUBCURRENT OESERV ATIONS, xr~rnRR OF, p. 

1H. 
9:&EP·SEA SURFACE CURRENT OBSERV .ATIOXS, N CMBEJ~ 

OF, p.11'. 

S. Ex.37-II 

JI ERP.SEA TEMPERATURE onsEI:VA TIO XS. '\I'~mER (\} 
p. 114. 

DEETZ, C.H. Draught:-itu<m. Servio~ on schooner Eatire, p. 2(1. 
Drawing Di dsion, p. rn:i. 

DEKALB COO'XTY. Ind .. p. 89. 
DE [.._A \'f A l~E, Stnte nf. hwlndt·d in Efll"'H~rn Tih·isiun, p. 17. 
DEL.Aw A RE. nm., p. 58. 
DEL.A.WARE llTY EH, p. 39. 
D.EI,AW .ARE RH~ER ''".ATER .FIWXT. Completion of enn«·.' 

of, p. 39. 

DELEH..L~TY, D., LIECT .. U.S. 1\., AS:'hTAST. Trial cour'e 
for steam 'fessels laid off in San Frand~r..:o Bay for the nse of thP 
Union Iron \Vorka, fl. 72. lly-tlrn;.rr;111hk S.ll'Yt',\" or ih1· <.;11a8t <•f 
Wa.Bhington. south of' Capt- Flatu:ry. between James Island allll 
Osett, lsland, pp. /6, 77. Refon:>ure to, pp. 151, 153. WB. 

DE MO:\Tl ll.A Y, .-\LASK.A, p. 85. 
DEXIS. VICEX1'E. :--1an Frand:-;1:u ~nlH,ffice, p. 101. 
DEXXlS, IY. Jl., ASSISTANT, and CJ,ief of the Drawing Divis 

ion, 11p. 913.125, 1:l4. 

DEJ\SJTIES .A:\D MA.S'E'' OF ~rETlUC WEIGHT:'\, p. 196. 
JH;J'.AllTUJtE BAY. B. C .. pp. 80,8;. Jfl~. 
D.El'.AH'L\lEXT OF ST"\TE, pp., 80, Hu. 

DEPAHTMEXTS OF THE Gffl'EJC\'HENT. Information fur. 
ni~herl to, Table S{). 3, 1892, pp.117-12a. Reference to Pl'· fH), 100. 

DEPTH OF W .ATER.. .At rnout!J of Brazos River, Tex., and to 
Velasl'o, p. 66. Indredg1"d cha1mel. 1100il0 lla.y, p. 54. In Taco111a 
Harbor, \Va.sh .. p. 78. In \Vilfopa, River, ,,.,..ash. 1 p. 75. Over bar 
at entrance to Brunswick 1-Tarbor. Ga., p. 48. Over bar at Grayfi 
Harbor, Wash .. p. 75. 

DE~CRJI>TlYE .REJ>ORTS. Of Connecticut River sur\ey, p. 31. 
Of hydrography in Shdter Island bound, etc., p. aa. rre1wri~d for 
biudinp;, p. 14:6. To acco1ur,any oriµ;iua] hydrngra:µhie slwdi-: ot 
\Va~hington Sound, Wash .. p. ~O. To a<'<'c1mpany original slw!•fR 
of surTejs on coast of "'\Yashim:non, lJl'· 7,), 76. To a.cGornJ1<lllY 
original shoetB of survevs of Behm Cairnl aud \·ici11ity 1 A.J;1...,k1~. 
pp. S:!-83. To accompan;- t4heet of Colnmhi;1 Rirer i:;nn~~'.Y' p. 74. 

DESERET I'EA.K. Triaugulatfon ~tN.tion. p. 8:.!. 
DKrAILED TUPOlilt.A.l'.tllCAL SlJI:\'EY OF CO.l<STE!to< 
HARBOJ~ ISL.AND FOJ{ THE NA\'¥ l>El'-~ l:T:>IEXT. Jl .!>1. 

DETAILED TOPOIJRAPUIC HlJJ(\'EY OJ<' TUE lUS'l' l1:\J1 
\YEST :;aoR8:S OF '.!:HE KEX:\E\'.EC 1:1\'EH }<']{1J~i ,;,\]{

DINER TO AU.XUSTA, TXCLF!>[\.G TLIE CITII·:~ ffF ,~1·

GUSTA AND G.A.RIJIXl·:J: AXU THE TtHYNS DF HAL
LOWELL, CHELSEA., .AXD lL-\NllOU'H, p. Jl\. 

DETAILED TOPOORAPHICAL ~uRYEY OF THE :\OJlTH 
SHOl~E OF K.A.XTCCKET ~tll"XD, FlWM L\.LMUUTH 
HEIGIITS TO HY .AXJ\b LIGHT, pp 26...27. 

DETAIL OF A.X OFFICER Ul:' 'Ill£ SCRVET A.S .A 1IEM
BER OF THE INTEltXATIDK.AL BOl'NDA.RY C(l.:iDu,;. 
SION URGAXIZED IlY THE GJ\l'f};D STA.TE:> AXD ~IEX
ICO 1'0 IrnLoCA.TE THE )ION C'!i1EXTS MARKING THE 
BOcNil.HlY LIKE BET\Y EEX TliE TWO COUNTRn-:,.;. p. !JO. 

mnEIDlfX ATlO:X Bl: EXUIIA:\l;E,; OF TEI,:Mil{<\l'HIC 
>SIUX.ALti O}' TlIE LONGITuDE LINES ALBANY-DE
TROIT, DETRUll'-CIIIC.AGO, A.ND CHICAGO-::UfNNE
APOI.If'; OB8.£lff A.TIUNS FOH LATITl'DE AT CHICA.GO, 
pp. :14--35. 

DETJlRMINATIO:\ BY EXCil.ANUE:> OF TELEGRAl'IllC 
SIGNALS OF THE PRHi.ARY LONGITUDE LINE MIN
NEAPOLIS-O~fAHA, pp. U0-61. 

DETERUTNATTON OF POINTS ON RANGES IN 1;;;rn HY 
NEii YOHK Ii.ARBOR PILOTS, p. 37. 

DETE!{~llNATION OF POSITION FOR LIGUT-HOl'SE I'lW
POSED TO BE ERECTED ON OLD ORClLUlD SHOAL, pp. 
3fM16. 

DETERMIN.ATIOX OF TH.E LONGITUDE OJ<' .:iucoN CITT. 
MO .. BY EXCHANGES OF TELEGRAl'llIC SI(<XAJ,S \\'ITU 
ST. LOCIS, AND OllSERY.ATIONci FOR I,ATI1TDE AT 
MA.CON CITY, pp. 61-62. 

DETER:.1IN.ATIONS OFLA.TITl~DE, LONGITUDE. AKD Tlll' 
MA.GXETIC ELR\fEN'fS A 1' POIXTS ON TIU: ROUXDA HY 
LIN L 1rnnn.;.E;.; lHE L\Il'Ell ST.AT]·;:; Al\D MEXICO 
FOR THE INTE!<:S-ATIUN AL IlOUND.Al\Y COM~Wit.UIJN, 
pp. (i!~. aml !10, HI. 

DETIGIDUXAT!OXS OF THE GEOGR,\T'JlfC_\L POSITIOXS 
()}' STATIO:\S rs OHIO A-"ll I:\DI.\:\_\_ .\S <" ,\H;ASUHE 
l'IrnLnUX.AltY' TO THE COlmECT LOC.\TlVX OF THE 
l>OU:'-<DAlff 1,INE BETWEEN THOSE STATES, p. 56. 
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DETROIT, MICH., p. 35. 
DETROIT-CHICAGO. Difference of longitude determ;netl, pp. 

~14--3~1. 

DIAMOXD REEJ.', 1'l!:W YORK HAHBOR. p. 37. 
DICKINS, E. }""., ASSISTAXT. Heconnrti~sanc.<' and occupation of 

stations in continuation o-f Lhe primary tTinng(tlatioll north of San 
Francisco llay 1 p. 72. Reference to, pp. 71. 73. 100. 

DISllURSING AGENT. A1rnual report of, pp. 161-189. Refer· 
€DCf! to, p. 189. 

DISCIPLES CHURCH, Bl'TLER, IND .. J>. 89. 
DISCIPLES CHURCH. UXIOX CITY. IND., p. 89. 
DISCREPA::-iClES. ln lin~s of leveling in Elorida, JL 48. 
DlSTRIBtiTION OF A:XNUAI, I~El'ORTS. p. 141. 
DISTRHIUTIOS OF FIELD PA lt'J'!E~. pp. lOf>-11~. 
DIS'l'K!CT A'l'TORNEli. PHlLA.DJ<;LPHLA, p.100. 
DISTRICT 01'' COLUMBIA. Included in Eastern Division, p.17. 

Topographfoal survey of an area of 1 square mile on difforent 
scaleH for purpos1;s of comparison, p. 42. lteforenc:e to, pp. 21. 30, 
32, 36. 128. 

DIVISION OF ALASKA. Abstracts of field work in, pp. 82-86. 
Ue-ference to, p. SO. 

DIXON, C. J. Recorder, p, 89. 
DIX0::-1 ENTJ:.\ NCE, Al.ASKA, pp. 80, 83, 84, 152. 
DOMINION OF CANADA, p.17. 
DONX, F. C. Hytlnil{l'a11hic clraullhtsman, pp. 98, 155. 
DONX, J. W .. ASSISTANT. To])ographioalsuryey of the Ilml.~on 

Itiver continued. lietermina tion of position for light.-house pro~ 
110Red to lie eri~rtedon Olrl Urch:rrrl Shoal, FP· :~5--~fi. To1~ogr:1ph~ 

icnl ~nr1.reys of a, de8ignated a.reaof 1 s.q uare mile in the Dist1'1<'t of 
Columbia on scale~ of 1-20.000, 1-30,000, and 1-40,000 for purposes 
of cotnparison, ]JJL 42-4-3. 

DOOLITTLE, :MYHICK H. Comp11ter, p. 130. 
DURN1 E. J., LIEGT.1 lT. S. N. Service. on st~a.mer Patf.er4on, p. 

83. Reference to. p. 158. 
])OHXIN, J.C. Pay yeomm1 steamer Patterson, p. 83. 
DOUBLING POINT, MK, p. 19. 
llOYLE, C. E., DI\'ISIOX ;-:i:PERINTENDENT, 0HESA PEAKE 

AKll OHIO R.R. Faciliti•'8 ailordetl by, JJ. 46. 
DOYLE, J~ G .. ENSIGN1 U.S. N. Service on t1t,~amer lltt.o;sler, pp. 

76, 80. Reforencu t.o, pp.158, 159. 
DRA WJNG IJI\ISION. Annual report of, pp.133-134. Reference 

to, Jlp. U5, 96, 125. 
IrnEDGED CHANNEL, MOBILE llAY, p.53. 
DRESDEN, l'ET1:IS COG::«TY, MO., p. 62. 
llRlFT. Scllooner. p11.87, U.5. 
IJl:lll;QUE IO\\' A, pp. 59, 61. 
DULl~Tlf. MI.KN., l" 61. 
Dt;"N'DERB£RG MOCTNTA.IN, N. Y., p.36. 
ll'C"KX. Triangulation st.ati'Jn in California1 p. 73. 
Dl}~ X, ,J. L. Muster at arms steamer Bache, pp. 48) 54. 
llVPLEX: BASE BAHS, p.!17. 
rn:;PLICATF. RI,CORDS. Nnmberofcahiors,J>,lH. Nmuborof 

volumt·::.i, p.114. 
DUVALL, R. E. SeniceiHAlaharuu,p. 54. Service in Kansas and 

Cohira1lv, pp. 64, 65. 
DYil!:, HORACE. Fireman, p. 143. 
DYNA.MO, p.145. 

E. 

J(Af;J,F; HARBOR. WA.SH., p.Hi2. 
};,\GRE. Schooner, pp. 20,3:1. H, 150, 15£, 159. 
"EAR~ .EST. ~kboo114'1r. pp. 79, 151, 15:.!, 155. 
EAST llAf\E. Triangu!atio11 •tntion in l\! ar;vland. p. 41. 
EAST BAY. 11· 51. 
EA.ST FA LMOUTEf, MA88., p. 26. 
EAST llAllDAM, CONN.,p.31. 
EAST PEAK, p.81. 
:EAST IUVER, :!\, Y., p. 87. 
EAST SOUND, p. 79, 

EASTJUtN DIVISION. Abatraut•offield work in, pp.17-59. Ref. 
ereure to work under head of, p. 80. 

ful.'.l'ON, C. P., ENSIGN, t:. S. N. Service on sl'hooner Eaare. p. 
34. Servioo on steamer McA.rthur, p. 84. t::1~f1'rf\n1~(•, to, pp. lfi8.15R 

EDMONDS, FRANK W. Sen ke in fl~ld in California, 1'1" ·;u.11, 
100. Asai•tanne rendered by, in latitude observations, p. 9,. &o.r 
Francisco suboffice., p, 100. 

EDGARTOWN. MASS., pp. 23, 29. 
EDGARTOWN IlARBOU, MASS., p.27. 
:EEL RI\ EH, MA.SS., p. 21. 
EEFJCIJ\XCY llECOltDS, p.128, 129. 
EIMBECK, 1\-~M,, ..A.SSIST.L\NT. Occupa(-,iun of Rtations in EaRt.· 

ern 'Ctah and \Vest.eru Colonu1u foT the e.xt<'U!'.ion to the eaRtwanl 
of the transcontiuentul t,rhmgulati011 near the thirty-nlnth parnl· 
Iel, pp. 80, 82; refereun• to. pp, :>1, 97, 

ELECTROTYPJ; PLATES ~LADE, NFl>JJlEH OF. p.ll.>. 
ELECTROTYPING. StatiRtit·• nf, p.1:;5, 
ELECTROTYPING ANH l'HOTOGllAPHJNG JWOMS. p. 00. 
ELEVATIONS IrnTEHllIKED BY GEn.tHCTIC LEVELING, 

p.6:l. 
ELEVATIONS DETERMINED TIUGONOMETRICALLY, 

Nu.l.IBER OF, p. 113. 
ELIZABETH Iff\ER, VA .. p. 46, 
ELIZABETHTOWX, OHIO, p, SS. 
ELK 1!01::NTAINS. Jl· 81. 
ELLIOTT. W. I'., LIEUT. U.S. N., ASSif'TANT. H:vtlrngraJ)hio 

surveyf.l in Shelter li-.land Sound. Gre.:d urn1 1.iitk J>econfo Bay, 
and ap)!roaches, p. 33; office duty, p. 34: r<'ferem.e to, pp; 150, 153, 
158. 

ELLIS, E. P. Drawing division. p.134. 
ELLSWORTH. Trianznlation station in Wiscon~in, p.60. 
ELL8WORTH, KAN1i.,p.f>3. 
EI. p A.SO, TEX .-BOUNDARY CORNER NEW 1rnxwo. Pri

mary longitude line, p. \Jl ; ref Prence to, µp. 67, 90. 
EJ. l' A.SO DEL ~Hllrn; (ClUDA.D, .n:AREZi, ~IEX1CO. p.67. 
EMERSOX, GEO. Il .. GENF.RALMANAGElt I!O<~rIAM MILLS, 

EOQLTIAM. WASH. Far.ilities aJfo1·ded by, p. 76. 
EMORY, MAJOil,p.~9. 
EMPORIA BHAXCH R.R.. p. 62. 
E~DE.A VOI-t (Htcamer).pp, 10, 20. 23, 24, 25, 149, 450, 1&4.159. 
ENG1K.EER CORPS. U.S. AJU!Y, pp.:JO.:Jfl, 100. 
ENGIXJCEHI:>' CLCB, l'IIILAD.IcLl'HIA, p.100. 
ENG LIS II. Triangulation et ation. p. f19. 

EN(H\A V.ED CHARTS W ITliDiiA W:X .FR())I CIRCUT,ATIOX 
.:n: _).rnER OF, p.115. 

EKGl>.AVEPPLATESOl<' COA.ST l'lLOT CllAHTS.N\'1.!llFH 
OF, p. l15. 

EN<.THA.VED PI,ATES OF COAST PTLOT VIEW8, NFllBflt 
01', p. 115. 

I EKi;lL\.VED l'LA.TES U.f' J'llELDlINAJa- CHARTS ANIJ 
DIA!IRAM8 FllR TffE COAST AND GEODETIC SURVEY 
REPOJtTS, NUMBEE OF, p.11;). 

EXGRA VING. Stat.i~ticA ()f, p.134. 
E}:GHA ,~r~G A.ND }'lllX1'IXG. Sta1iRtk~of,p.lli. 

EKG HA YIKG DIVISION, pp. LJ;), l~,. 

EXGHAVINGS OF CHARTS. Completed i111ring the year, p. 
135. 

ENSIGNS U.S. N. Number of, •ttadie<l tu Coast and Geodetic 
Sun-r., during fi•c<tl year ending J nne 30.1892, p.158. 

E};TR.1 NCE TO HEHI'NG SEA, p. lOl. 
EKTFL\ :\'CE TO ST. 5IhlON SOUKD, GA.,Ji.150. 
J~nr iSIOX. Of lJlnff~. eom:;t of ~ia~sa.ch11i;wttR, p. 26j on coast of 

Martbns Vineyard, Masfi(., p. 28. 
ERICH SEN, P. VON. Drawing division, p. 134. 
ES'>EX COlJNTY,MASS.,p.22. 
ESTA13LJSHMEK'l' OF AUTOMATIC TIDAL STATIONS AT 

!<'ORT AllAMS, NEWPOJ!T, R. I., p. 30; AT THE NAvY. 
YARD, 'l''A.SHDi'CiTON, D. C., p. H; AT WILLETS POINT, 
N. Y .. p.36: ON SOUTH WBAR\ES, PHILADELPHIA, p.39: 
AT ST . .A"l'.Gl:STINE AND CEll.i.H KEYS, EAST AND 
WEflT CO.AST!'\ OF :FLOltlDA. p. 49, 

ESTD!ATES. COAST A.NJl G:EOPETJC SURVEY AND 
,,-mn l!T8 AND :MEASTTRES }'OR FI8CA L YEAR ENDING 
JUNE 30, 18941 pp.11-16. };xp1anatiun of estimates,' pp. 9-11. 
}~timat.e for pnrty expelll:\C~, pp.11-13; for .Ala~ka boundary snr
vey1 Jl. l~{; for repairs and mnintemmce of -vr8se1!'.!., p. 13; for pay of 
fiel<l officers, p. l 3: for pay of olfice force, pp. 14.-l 5; for pubhshing 
obs<'rrations, p. 16; for office expeu~C'~, l'· 15i fo:r printinp: :rnd 
hindiug. p. 15; foT offi('ei of co11struc.Hun of ti!nndard weights and 
rnras.11rL'!i1, RabneR and contjngN1t exJWll!clC..'1! pp. 15-16; fore:spt>n~P-8 
of att.eiHlance of 1.he .American member of tlu~ Infrrnai.ionaJ Com, 
mittP.~~ on weights a.it<l measure~. p.16. 

E'l'HRIIHa~. Trir.ug111a.tion Rt.ation in Alabama,p. 54. 
El'B.AJ\K, SAMl:EL L. Laborer, )l. U3. 
EV ANS & BARTLE. Engravers, P• 135. 
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EVAXSTON. TI,L .. p. 34. 
EXACT LEVELING. ExpendituroH for. p.171. 
EXAMINATIONS AST> SURYEYS AT TIIE ~fOL'TII OF THE 

BRAZOS RIVER. TEX .. TO LOCATE ~'HE XE\\' CHAX
NEL AXD O'J'HER J(ECEKT D!J'JUWEMENTS, pp 66-67. 

EXCHANGES OF TELlcGIU.PHIC SIGXALS FOH DETER
MINING THE LONGITUDE OF A STATION CT TJIE YEL· 
LOWHTONE NATIONAL PARK. OBSER'\'ATION8 FOR 
THE LATITUDE OF THIS STATION AXD FOR THE 
MAGXETH-: ELE:\fENTS, p. 80 

EXPEXDITUlmS OF THE U.S. COAST AJ'.'"D GEODETIC 
SUI~VEY, etatement of, pp. 162-189. 

EXPENDIT1:RES. SINCE LAST REl'ORT ON ACCOUNT OF 
'l'HE APPRCJJ' RIA TIO:NS FOR THE SERVICE OF THE 
FISCAL YEAR ENDING JCTNE 30.1891. pp.186--189. 

EXPENDITURES SINCE LAST REPORT OS ~~CCOU-'\T OF 
THE APPROPRIATIONS FOR THE SEHVICE OF THE 
FISCAL YEAR EXDING JUNE 30, 188H, p. 186. 

EXPL.ANATIO:S- OF ESTIMATES, pp. 911. 
EXTENSION OF THE TRAXSCONTL'-'EXTAL LINE OF 

GEODETIC LEVELING TO TH:E WEST\Y ARD llHOM JEF· 
FERSON CITY, MO. LINE OF LEVELING OF P.RECli:'ION 
CARRIED SOUTIIW ARD FROM HOLLIDAY, KANS., 
TOW A.RD FORT SMITH, ARK., pp. 62--63. 

EXTENSION TO THE wmrn\' A RD TN KANSAS OF THE 
TRAJ'\SCONTINENTA.I, TRIANGL"LATION NEAR THE 
TIHRTY-NINTH PARALLEL, pp. 63--6'-

EYRE, M. K. ENSIGN, U. fl. N. Service on steamer Blake, pp. 
25, 47; refsrenoe to, pp. 158, 15j). 

P. 

FAIRFIELD. GEORGE A., ASSISTANT IN CIIARGE OF 
STATE S1:J:VEYS. i'P· 90. rn1, rcferenee to, pp. 87, 56, 101. 

FAIRFIELD, W.B.,SUEASSISTAXT. ~enkein AlalJama,p. 54; 
connertion of tl1e Kt:ma:wba RaMt" LiTie. ~t ... A.lhanR W. Va., wHh 
the transcontinental triangulation. pp. 58-59; seITice in Kansas 
&11d Colorado, pp. f>4, 65. 

FAIRFIELD POND, LONG IRLA:!\"D, N. Y., p. 82. 
FAIRilA VEN, WASH., pp. 79, 92, 152. 
FALES, W. D. Tidal di't·ision, p. 133. 
FALL RIVER, MASS .. p. 22. 

FAJ,MOLTTH HEIGHTS, MA.SS., p. 26. 
FARIS, R. J,, Rodman, J>P. 46, 81. 
FARQUHAR, HENHI'. Com1n1ter, p.130. 
FARRA, DANIEL. SITltVEYO!{ PK~"NSYLVA:!\"IA AND DEL

A. WAlmBOUNDARY CUM.MISSION. pp. 40, 87. 
FAUQUIER COVNTY, VA., p. 40. 

FAUST, W. IL, ENSIGN U. S.N. Servfoe on steamer Patter•on, p. 
ea.; reference to, p. 158. 

FAUTH & CO., p. 145. 
FIJU,D .AND OFFICE WORK. StatiAlics of, pp. 113--116. 
FrELD OFFICERS. Estimate for pay of, p. 13. 
FIELIJ PARTIES. Distribution of, pp. 105-l!Z. 
E'INISHED CH.ARTS PUBLISHED FROM ENGRAVED 

PLATES, TOTAL NUMBER OF, p.115. 
FIKNEY WM. G. Mes••nger, pp. 14.1, 147. 
FIRE. Destruction of property by, at Seattle, Wash., p. 77. 
.FISCHER, E. G. Chief instrument maker. pp. 97, 143. 
FISCHER, L.A. .Adju•ter of weight• and men•ure•, pp. 100, 195. 
FISHER. Triangulation station in California, p. 73. 
FISHF.RS LANDING, COLUMBll RIVER, p. 73. 
FISHKILL, N. Y.,p.35. 
FITCH. MRS. JENNIE H. Chart division, p.137. 
FITZG EltALD, C. W. ll:a8ter·a.t-arm• steamer Ha16ler, p. 88. 
FITZGIBBON COVE, ALASKA. Hydrograpbfo 8hoetof', p. 82. 
FITZSIMMONS. Triangulation station in Wioconsin, p. 56. 
FL.AGLER, C. A. F., LIEVT. U.S. ENGINEgm;, p. 36. 
FLEMER, .r. .A.., SUl!ASSISTANT. Topograpllical survey of 

Chipuneticook 'Lake, the lower lake of tbe ticboodic Lakes, Me., 
and New Brunswfok, pp.18-111; topographical survey of a Rpeci. 
iled area sontl1 of Plymouth, Mass., p. 21; detailed t-OpographicaJ 
anrvey ofCoaRters Harbor Ialand for tbeNavyDepartment, p. 3-0; 
topo11raphioal s1:irvey• ofa designated a.rAA of 1 squ11re mile in the 
District of Columbia on scales of 1-2\JO{}(l, 1-30000, aml l-40000 for 
purposes of comparhwn, pp. 42-43i location in position of the 
astrophysical station of the Smithsonian Institution, pp. 43, u. 

FLOI:fDA. ~tat-e of. Tnr-hHl!'d in F.:udnn Did'.'". ion. p 17. Snn'<'Y 
of west coast. reft>rre.d to, 11. 18. R!'1Pf('ll<''-' 1<1. pp .. ::lfi, 48, 51, 54, 63. 

FLORfD.A. C'E.XTRAL A c:n J'EXJXSl:LA R I~ .• p. 4S. 
FLOJ:IDA .~oeTITEHX R.R. p. 48. 
l'LY.!\N, ~RS. S. E. Lahnn·1·. p.143. 
l"LY:'\'.XJ;, LUCIAJX, LlEl'TE'.'iA . .XT. U. S. X .. AS:':TSLI XT. 

..Al3signed to command of 8ttamer GPdney. p. 70. Hrfcrer1ce to. pp. 
158, 159. 

FORBESLITHOGRAI'II:\f j, Xf'l<'ACTGHL\'G COYPA.);Y, l'· 22. 
FORD, W. L. Ste.R.me.r Pa.tfi'non, p. 83. 
FORDS POXD. MASS., p. 21. 
FOREIGX O:TATIOX5 OCCTPIEIJ YOR GR.A. VITY MEAS· 

rRES. unmbrr of, p. 113. 
}'0RE'5T .A VENFE, ROCKVILLE, UD., p. 41. 
FORE>'T C11T, '.U: .. p. 17. 
YOJ:EST CITY LANDJX<;._ ~fE .. p. 19. 
FORXEY, STER.MAX, A;>;;JSTAXT. \nntimrntion of th• topn· 

graphic aun·<'y of tl1e Scl1<11ttlfr J,akP~ toward the °S(lrfht':i ..... f~·ru 
Boundary :Monument. p. ]';', lktailr·d to1Jogra1ihfo p.nrYey <1fthf' 
east and west. sLures of the KeniH .. hP(' Hi\'n from nar.!ilwr to 
Augusta. inclndi11~ the dUer.- of Augn'.'-ta and Gardiner anrl the 
towns of Hallowell. ChelsP~L and Ra11dolpb. p. 19. Complt'tilln of 
the reconnabt'iance for a triangulatfon of the houndar.' Jine bd,'\-Pt\ll 

the United States and Mt">xico aln11g the Rio Grande from El Paso, 
T~:r., t-O Sander!ll;on }.leak, pp. C':'-68. 

FORT ADAMS, NEWPORT R. I., p. 30. 
FORT DODGE. row .A., p. 61. 
:FORT GAINES, ALA., p. 52. 
FORT MIFFLIX. DEL., p. 39. 
FO.P.T -1\fONROE. YA., p. 46. 
FORT l\W-'\TGOM.ERY, N. Y., p. 36. 
FORT MORGAN . .AL.A.. Trian1rufation station at, p. 5~. Azi· 

muth determined at, p. 52. 
FORT SMITH, SEilASTIAN COU,\'TY, ARK., p. 62. 
FORT WAYNE. L'\D., p. 55. 
FORT YELLOWSTONE. ~IOXT., p. 80. 
FOSTER, CHARLES, SEC1U:T.1R¥ OF THE TRE.A.SLJ:T. p. 

iii, v. lfi2. 
FOWLER, E. H. Dra.winp: nhii:ii<m, p. 133. 
FRAXCTS, MR. Alaska 11i1oL p. l."J2 

FRA::\KJ.IN INSTITUTE. l'H!L-'. llC:LPllIA, p. 100. 
FREDERICK COl:NTY. ;u ll .. p. 40. 
FREDEHICK SOUND, AL<l.~K A. p. 83. 
FREEWILL TOWNSHIP. KANS., p.63. 
FRENCII, R. 0. Chief carp"11ter, p. 1J3. 
FRE~CH. 0. B. Re<'order. SP-r\-1t•0 in lnn,!tit.ud.P pRrt~'. pp 6!i til I':.'. 

91. Of.Ike of Weighte and :::Ue:isnrM. p. lfl.'l. 
FRE5CH, D:R. W. B. Executin-; and linaucial cler.k 1 offkoof A S"i:oit· 
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PEAKE A.ND OHIO R. R. Fadlities afforded by, p. 46. 
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GAERTJ'.'ER, WILLIAM. Instrmumt maker. p. 143. 
GAlJ.LAJm. D. D., Lmr·TE.'i..l.XT u. s. EX<HNEEI~S CO\I
~USSIONER ON C,\'ITED SL\.TES .A.NIJ MEXWAX 
BOl'NIHRY, p. 90. 

GAll\ES\'ILLE, FL.A.., p 48. 
GALY:ESTOX. u. s. ReveimP Marfoe steamer, P· 66. 
GAMJl AND FISH. In Main•, p. 18. 
G.A.RDIJ\:Jrn, }fE., p. 19. 
GARDIKJrns ISLAND, p. ~4. 
GATmJXEJlf' l'OINT p. U. 
GARDNER, C. L. R•corder, pp. 45, 86. 
GARLAND, H. R. Chart Division, p. 137. 
GEDNEY. Sfoamer, p.p. 74. 75. 76. 151. Fi5, 159. 
GEDNEY SHIP CHANNEI •. XEW YOkK HARBOR, p. 86. 
GENERAL EXPENSES, 1892, Expcndilnre• fur, pp. 17& !Ra. 

Recapitulation of expenditnr0fi!i for, p. J83. CJa.s~ification of e;c. 
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GEKERAJ, RECAPITULATION OF EXPE:!\"DITURES ON 
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18D2, 111" 185-186. 
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GI•:);f;](AT, STATE"?i!E::<:T OF PROGRESS. 111 liold work. I•P· 
;_7, In otlict~ work, Ji Ji. 7 -8. 

tiEO!lETl<' L}JYEJ,IMJ. LIXE OF LEVELIXG O.B' I'Ia;cr. 
,;w); C'AlllHED FIW:.J. ST. AUffui:iTIX.E TO CED."-}{ 
KKYS. pp. 48-49. 

<iE01lETJC LEVELING OBSERV ATlONS, Nv1l.B.ER 01'' 
•oLCMES, OllIGIXALS, IJ.114. 

GEOTlETIC LEYELI.!\G OHSERYATIUX:i. N'Ul\IBE!t OF 
YOLl':liE:S. Dt:PLIC.A.TEt>, p. lH. 

GEODETIC OPERATIONS. CONTINCATIOX OF rmcm;. 
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37. 
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(;EODETlC OPERA.TJO::<:S. OCCUPA'.nON OF ST.A.TlOXS IN 
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::.n.:;-:n:SOTA \\ITH TITAT 01'' WISCON'STN', AND occu. 
PATlON OF STATIONS IN THOSE STATES. C(JXKEC
TION OF THE s:..'1':U,1NG A VE~vE BASE AND THE 
AZIMUTH ST A 1'IOX AT THE UNlYERSITY OF MTX'S'E· 
SOTA. WITJI A BENCH llLARK O.l!' PRECISE LE'l'ELll\G 
E5TAI\USirnD ON THE ;;T. PAUL CITY COURT-HOt'SE 
HY Tim MISSISSIPPI R1YER COMMISSION, Jlp,59-VO. 

(;t:nnETIC RECORDS. Cfrt.,sifieatlon of, 1>. l4J. 
cn:or; RAl'liiCA L ORD.ml OF THE LOCALITTES OF FIELD

WORK. p.3. 
"lWGRAPHICAL I'OSITIO:S-S. Ilelcw1ined at a station in Ye!. 

lowsto11e. Nntionnl Vark, p. 91; determined at poinb on f,"he Duifod 
S.1atf,5 and Me-xi.can 1\.tmndar:;-' PIL 90. m ·, <lf',t~rmlJH·A for 11H'aliou 
of boundary line between Ohio and Indiana,, p. 56. A~troph~·:3i~·al 

station of Smithsoni:in Irif:ltitut.ion dt•t<innin1~tl. p. 4.1; latitut1e sta
tion at Rock,·ille, ·.Md .. p. 41: Minrn."<lpol~s.1\.finn., r•. ;~;~: !\fmmt ;.::;t. 
Elia~, Alaoka. detnrnin3tinn of, p. 85: points on Colorado nucl 
~nnsa@- State line. determine~l, y. 6:1 ~ expenditure>!-' for dMumiua. 
ti(Jn of, p. 172. 

G'EDOI\A1'UIC.A.L po,;1no><s DETERMl}:EI), :-!UMBEH OP, 
p.11:1. 

GE()I,OGICAL FORl\fATIOXS. Oftl1A Columhia I\lYcr. p. 74. 
GEORGE. IIA.RRY. ENSIGX, U.S. N. Sel'\·ice on ochooncr Earn. 

~•t, p. 79; serctoe on steamer McA1thur, p. 84. Reference to, pp, 
158, 15~. 

GEOJWE IXLET, .AL~\SlL:I., p. S2. 
GEORGJA. State of. Inc1m1ed in Emstern Division, p.17. Ile-fer. 
enc~ to, p. 54.. 

GEORG IC.A. POND, LOXG ISLAJ-."'D, N, Y,, pp. ~2, 33, 
GERDES, F. H., LATE ASSISTA .•. >r1', -p. 52. 
GIBBONS, J'. K, E"HI<;N lT. S. N., p.158. 
GlB:-iON. JOJ1~. LlEUTI\XAST. U. S, 1'. Sen-ice on stoome,, 

Ela.kt>. pp. 25, 47: service uu steam.er En,deavor, p. 26; reference to, 
pp. J!\8, 159. 

GILA HfVER, p. 90. 
Gil.llEH.'r', J. ,J. 1 ASSIS1'A XT. TTiangulati.on, topography, and 

hyd'fol:_?:l'aphy of harbt"1rK on Pn~et Sound for the Harbor Liu~Curn
mis..~ion of the. Sta to of "'\V ashington, pp. 78-79; 92-fla; office 
wo,1<. p. ll2; refer.-ncr to, Pl" 7&, 152. 

i;.JRJ!T:rnN. Tb. fo1cimler, p. 58. 
Ol,A \'I,;, G IWHGE 0., J'R., p. 29. Senice in Florida, p, 51. 
GLOrCESTEil HARBOR, MASf;,. p, 20. 
G'iKLION, ~{(NN., p. 6l. 
GNAT COVE, ALA>;KA. Rydrog<>]'hio.•n••tof,11.s2. 
GOI,DEN BELT. Triangulation station in Kansas, p. 53. 
GOOD"FJ,LUYW, EDWA P.D. 11.SSIS'l'A.NT. l'reparntion for pub. 

licatioa PIHl editing of aurntal re1)ort~ and appendl1'eR thereto, &nd 
of lrnllctins, _p. 101. Roff"rt>nce to, p. 60. 

GORE~ PROF. J. II. Service in base· line measurement in Indiana, 
p.5,0. 

HllULD, ,TAMES A,, p. 28. 
GOYER:\ MEST lHLA!«'Il. I" 73. 
GO\'ElC\M.KKT l'R!STIXO OFFICJ>:, pp.126,lo4. 
GOYERNOR OF URll>, pp.56,SR.89. 
GOVERNOR 01'' \'IRGl'.'>IA, PI»52,61,S7. 
GR.L>rD HA VEN, MICH., p. 55. 

GR.A.ND ,JUNCTIO:K, COI,O., p, 81. 
GlU.::<:D LA.KE, ME., Pl" 17, Jg, 
G-RAXGEH, _F. n., AS:·U.'°'T~\NT. D~termination of floint~ nn 

ranges in usr by New Yo1·k Harbor pilots, p. 37. J.:xtP11RiOll t,othe 
westward iu Kansas of the kariBeontin\•ntal tria11.~ulation 1wal' 1ho 
tlltrty-ninth pa.raJ.lel,pp.t:lJ.6-i. Oili-w w'lrk,-p.G4. lt\:i.'en·nct!> to, 
l'· 6J. 

GRAXTS J' A.SS, MOBILE BAY, ALA., p. 53. 
G RA YITY. Obser'led at Ho1w1111u, O.nlrn, PJl. tH, !:5. 
C+KAY1T\- .EXJ>ER111E~TS. Ex.penditures for. 1).1';°2. 
URA. VITY 11.BA.St: RJ,:s. Stati•ticB cf, p. 113. 
GRAY, A. C. J'N•.orrler1 Jl.32. 
GRAY, "M".U:iIET. Ti(:t· 1i'.1~c_.r,ycrat Sa.m~alito, C<t1 .})Ji."il,72. 
Gl1Ars HAI!JJOH, WA~II., J•p. 74, 75. 76. 
GJtA ¥=5 llAlOJOR EA.R p1i. 75, 151. 
GI{A.YS HILL. Tritntgl11Hfio11 ;;;tatit)n in n,,fa. ... n1r:•, l-J.8i. 
GREAT AXD LITTUO: PEl'OXIC BAYS, p.150. 
GHEAT COVE, ALASKA, p.82. 
GRJcAT EGG HA.lWUR. :K .• J .. p.38. 
GREAT EGG Tl.A.RDOI: I:XLE'r, N. J., l'l" 38. 39. lle1•tll of 

water anll range of ti11t:., p. 38. 
GREAT EGG l-L\JtgOJ! l!IV.ETI, N .. J., p. :;8. 
GREAT NECK UFE-SA. vnw t;TA.TIO:-<., 11.AS:-l., p. 27. 
GREAT PEGO:N'JC HA. Y .. N. Y,, p.33. 
GllEA.T POIN '1:, hlA::IS .. p. 25. 
GREA. T POINT Rll>, p. 25, 
GREAT SALT LAKE. p. B~. 
GREEN . .E'In:EMAN H. ~UscelJaneorn:i l1jyishm, p. J.12. 
GJu:r;x 13.AY. \VJ~" 11. 55. 
GRF.l':~ RI\..ER. Triang:nlation stath1u h1 t7ta1L p. 81. 
GREEK\\' ICU, EXGk\Xfl,p.:;5, 
GlU;t;l\\'o'lCll l'QINT, l" ;m. 
GRF.(i~OS, G. ~. Reconl(T. St('amer Hass1er. ]). 86. 
GIUSA(~E .. JOHX .F. Me,,;Sf~11g:er,p. H'.-L 

GULF COA.ST. Expen~lit itrf'H for w1n·k on, p.163, HPt.-i'.1·1H..'f' tc), 

pp. 54, 55. 5ti, 67. 
GULF CO.A.ST TR1XNGULA.TJO:i. Jl. fi[1, 

Gt;Lf Ol'' GEOJWLA.p,l:il. 
GULJ'' U:F J'\tEXfCO,pp.'..!-t.4'.) . ."'4,01.02,6~1,lGO. 
Gt;LF STRJ.:.\l!, p, 97, 
GGLL Jf'LANll.S.\.G HAI:llfJR.-:S. \~ .. p.~4. 
t:rcTH1U£.J. A., .ASSlSTA~T 81~1{';E 1 )\. CT. s. N. Sr>rvi<'<' oH 

steam.er Blake,p. 25. Referenoo t.n, pp. lfn.: l .Ci~. 

H. 

11AT,'F-SECO'S'D I'E"l'IlUT.lTh[ APr ARATUil, pp. 41. n7. l4: .. 
HAf,L, DAVID H .. LU:iT. L. S. REVE'.\CI·: .. \l.\Rl.\'G SET:v. 

ICE. Facilitie~ a:ffurded b;v, p. 66. 
JlALLOW'l';LL, MR., J>. IU. 
HALTER, R. E., .. A.S~I~T.ANI'. Record of tlw diffei·et1tial Yalncs 

of tlw ma.;!,'n••li,: dement~ cnntinu~di and ab%olute ,.,tllVCf-> (}f tlws.-o 
clements determlned monthly at the automatfo reglstry stativu, 
San Antonio.1.'e.:r., 1'· 68, 

HA MfLTON COUSTY. Ohio, p. 88. 
HA11I'TOS. 'Iriangnhtion St.atlon in 'Miune•ct.a, p.00. 
HAMl"fO:\, YA.., .!'· 46. 
H A1\ll".fO'K HOA DS, VA., pp. '6, 4i. 
II ANDI.AN. ¥1SS M. L, Chart Di-vi•lon, p. 137. 
RARllA UG B, C, A. Chart Ilivi•ion, pp. J:l7, 14 7, Ofllce of W r,ights 

nrnl ~Iemmres1 p.195. 
IIA.R BEI!. G. B., T,IEUT., U. S. N., ASSIST.A.NT. ~ltor" Hue arni 

hy(lrogra1.1hic snrveys in Yakut..'lt Ra;v and •foinity. Alfu.l.kn, P}J. 

85, B6. lh,ferenco to, pj>.152, 158, 150. 

lIARilllll LINE cmnnss10N OF THE STA TE OF w .ASR-
JNGTON, Pl" i8. 79, 9~. ~:l, 152, 

HATL\.WNlC A:"iALYSlS OF TIDAL OllSERV ATIONS, p. 132. 
HARHI~.R . .A.. Tid11l Didsio11tJ1.13:::, 
HARRISON, J\1HS. VIRGINIA. J'ida.l Ilivieion, p.13~. 
llARTFORD, COXN .. p. 31. 
B.A.SKJ.<:I,L, 'E. E., EX1'ERT OBSERVER AND ASNSTANT. 

Topographic and hydrngr-a.phic sur-Yey~ on the <'Oa$1.t of ~ew JcJ'. 
scy, between Atlantic City antl Cap(~ May. pp. :18, 39. Hydro
grnJlhic resurvey of part, of the npper end of \\ .. 1uddn_g-tuu Chan. 
ne11 Pototmw Rh~1~r1 p.44. l~ef1'Tel1f'e 1•1, pp.100.151, 153. 

Il.Ak~J,EI:, Str-muer·. {')l. 72, 7ti, 78. 841 85, 151. 152, 155, 159~ 
HARSL:ER ISLAND, A LA~KA., J'.152. 
HAWTHORN, ALACHUA COUNTY, "FLA,, p.~B. 
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H.A YFORD, .TOTIN F., AID. Sen•i•e in Jll(liana. pp. 57. 58. 
Eruployment by United St,ates aJHl l\[exform HonIHlary Com111is
siou, p. 60. Oflice nf Weigh1 ~ awl ::\lea.sures, p. 100. Computer, 
oftiee of \\reight1-l and lfoasurt>s, p. rn5. 

HAYS. 'l'rian.J.fl11ation station in Kansas, p. flt. 
HAYST.A.GK lHJCK. OREG., PJl. 75, 151. 
HAZARD, J). L. Computer. Pl'· I:!!:!, 13ll. 
HEAP, ll. P., MA.JOll. F. s. ENGI:>Eirns, LIGHT-IIOT:SE 

EXGINEER, THUW IJI"THlCT, p.BG. 

REA TH, 'fria.ngulatioH station iii Kan1'a:'i 1 p. G3. 
HEATING AI'l'AlL<\'JT~. pp. lei. l~~-
HEIGH'l', of Mouu.t -~t. Eliar:i. Ala:sktt. Detfl'tnination of, p. 85. 
HEHili'l'S OF Pf:!IMAXK\'l' BENCH MA mm BY SPIRIT· 

LEYELI..XG. Jl.'mub!:lr of1 p.113. 
REIN, 11 ISH SUJ>H lE, flfiic~ of Assista.nt. in Charge, pp. 98. 

Chart. Dn·ision, p.137. Reference to, p.127. 
HELEN, ~teamer. pp.152, 155. 
lIEI~EXA, MO;-,'T.,pp.35,80. 
IIEL:ll, .T. M., LIEUT., U.S. N., .A.SflTST.ANT. Hydrographic sur

veys on the coast of Oregon, between Capt' ..M~~nres and Cape 
Ki?t·a~ula, and in "\\i"illa1~a Bay and Gra:'-'B Harbor. ct1ast of '\V'a.sh· 
ingfo11, pp. 74, 76. Reference to, pp. 151.153, 153. 

HENRY, N. G. Confidential clerk and cashier to disbursing agent, 
pp.99, 161. 

IIENRY ~IOUNT.A.INS, p. 81. 
RERB}JH.1'. W. C., Assistant Engineer1 U.S. Ni.. pp.158, 159. 
HEREFORD INLET, N.J., pp.38,39. 
HEHGESHEIMEH, ,JOSEPH. ASSISTANT. Topographic and 

hydr<JgraJlhi<~ sun·ey of the S<·LcH•dic lakt".s from Grand Lake 
nortbwardly, pp.17, 18 Tria11gul:1tio11 arnl tU])ograpby of the 
Caloo~alrn.tl>b~e 1~iv-er, west coa.st of lflorida, p. fiO. 

HEl~l~ESHOFF, N"ATHAKJf;L G. Automatic tlda-gang6 record 
continued at .Hrist-01. R. I., p. 30. 

HEI-;ftIXG .POKJJ, MARTH.AS VINEYARD, MASS., p.29. 
HICKEY LAN};, D. C., p.42. 
HIGG.A.NIT:M, CONK, p. 31. 
HIGH BLl:;FF. Trlaugnlatfon station in California, p. 73. 
nrnn t\CBOOL. OMAHA. NEBR., p.60. 
HIC:I!L.!>ND 'FALLS, N. Y.,pp.35,36. 
HIGHLANDS, THE, p. 35. 
HILIJHEI'H, lJ. M. Drawi11g Hi"\t,..lRiOn, p.133. 
HILL, IVY. Chart DiYiHion. p.137. 
HlNIJ11.A.Rl:IH, W ALTElt B .. Foreman, p.27. 
HITZ, lltVI.NG. Recorder, p.62. 
JIOAG. PHOF. W. R., ACTING ASSISTANT. Geodet.io opera· 

tion~. Jteconnai8sauue for oonnecting the triangulation of the 
State of Minnesota with that of '\\<risconsin, aud occupation of sta. 
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once to, pp. 192. J93. 

HOBOKEN, N.J.,p.41. 
HODGKINS. W. C., ASSISTANT. Topoi"aphical survey of the 

Conuedicut Javer and triangulation inci<leut:al thereto carried 
from Middletown to Hartford, pp. 31, 32. RecmrnaisRance and tri
ang11lation for the location ofthB boundary linf~ between t11e 8tate~ 
of P0n11sylvania a.nd Delawar(_\ p. 4.0. 'l'opogrn11hica1 surveys of 
a deaignat~rl arna of l sqnare mile in the District of Columbia on 
scales of 1-20000, J-30000, and l-40000 for ptirposeg of compari
sou, p. !12. Survey of the boundary line between the StateH of 
PennsYlYania a11d Delaware, p. 87. 

HOGGATT, w. n., EN8HJ-.S1 U.S.N. Service on steamer Baehr, 
pp. 24, 54. ltcforencc to, p. 158. 

llOLLID.A.Y, KA;:o;s., p.62. 
HOLTON, IND., p. 56. 
HO.ME STA'.rIONS OCCUPIED FOR GRAVIT\' MEASUJtES. 

Numher of, p.113. 

HONOLULU, OAHU, pp.D:J,94. 
HOQUIAM' CHANNEL, GRAYS HA.RWlR, WASH. J>. 75. 
J!ORNE'.l'. 'l'riangalation station iu .Maine, p. l~. 
HORSE:lHOE SHOAL, p. 25. 
HOTEL VELASCO. Triangulation Rt.ation in Texas, fl. 66. 
HOUSE OJ<' JJF;J,E!;ATES, VIRGINI.A, p. 87. 
HOW ARD,"~. L, E~~IGN, l'. S. N. .Sc1Tice ou :ste~rnwr Pn.tte1·· 

son, pp. 83, 84. Reference to, p:p. 158, l&». 
HUDSON RTVE.R. Tv1iugraphlcal survey of, Pl'· 35.--av. 

HrGTn:;;;. E. 1!.. LT'EUTEX,'.X~' f". s. K. AS~ISTAXT. Com
plfit10n of thehydrugrnphic re;;:urn,y of Kautat.:ket ::;Jwals, pp. 23-~fL 
Hydro!?,rap11k examir.n.tion in t11e YieinJt,\ of S•1nipnor'kc•t Ridgt' 
Sh1rnl. p]J. 29-30. li,vdro.!!ra]•llic exnrninarinn at tht~entrarn·p to~L 
Simon SCJlllld. na., })p, 41-48. H.nlro;:r:qJl1ii' f•xarnination~ iu liey 
"\\' ... est liarhor. Fla., pp. -HI, 5tl. liydrnµ.ra1J!1k ~<irTey of tlw lowt·r 
part of Mohile Bay, Ala., iududrnz tlw 111;1in eutr;rnn-, Graut..'! 
Pass 1 awl the dredged cbtnud. pp. ;J:J-fi.J. lteftT\:Uce tn. pp. 149, 
J5tl, 15!!, 15g, 150. 

Hc'J'CIIINSON, .TOIIK .T., ('OJ.LECTOH 01' I>:TFH::\.\L HEY
EN U·: A'ND CDSTODIAX OF Pl'BLJC HULlllNG AT 
HAHTFORD, CO~N. Court·PRit·,.; te-nllere<l by, to oilit'er~ of tLA 
Survey, JI. ;{2. 

HY.AN.lflS LIGHT. M.ASS., p. 26. 
HYAN.NISPORT. M.A.SS., p. 26. 
HYDROGRAl'RIC CHARTS, OTIIGIN ALS. Number of. p. 115. 
HYD1WGltAI'lilC DlSCUVEHlEc:' A.ND DEYELOl'MENTS 

AS .ANXOUNCED IN :;:o;OTICES TO !.L\.El::O:EHS. pp. 7-8. 
HYDHOGHAPHIC DIYISION. Airnnal ro0port of, pp. 155-156. 

Heference to. J>p. 95, 98, 154. 
HYllllOGRAJ'HIC EXAMINATION AT THE .ENTUANCE TO 

ST. snrox SOU.ND, (TA. pp. 47-48. 
HYDROGHAl'IIIC EXAilfIX,~TIO.N IX TllE \'lCISITY OF 

SQl::IPXOCKET RIDGE SHOAl,. IJIJ- 29-'lO. 
HYDJWGRAl'IITC EXAMINA TlONS F'OH THE COA:<T 

PILOT llETWEEN CAPE .ANS AND POI.NT .H:DlTII, pp. 
IP. 20. 

HYDJWGH.A.I'HTC EXAMINATIONS 11' KEY WEST HAJ: 
BOR. FLA., pp. 49-50. 

HYlJHOGHAPHIC' EXAllIN.A.TIONS OF THE SIIOAJ, U.FF 
C.APE CHARLES, V .A.., p. 4.5. 

HY DJHJGHAl'.lHC INSPECTOR. Abstract of annual report of, 
pp. 98-99. Annual report of pp. J49-1[>9. lteferenre ro~ pp. ZJ, 24• 
:!t\. ~0. 46. 49. 157. 
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BOR, p. 20. 
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EXD O.F WASHIKGTO.N CRA'.'.'KlcL, 1'0TO:\I..\C Rl\'Elt, p. 
«. 

HYDROGR.APHIC SHEETS. Of Behm Canal and ,·iciuit)". 
Alaska. )). 82; of coast of Oregon, p. 'i5: of Con~aw HiYer. :-i. 

C. p. 47; of Nantucket. Slwal.~, p. 24; of ph_n-.il'<il IJ,nlrogrnpltit' 
SUI'Yey of :N'autucket Islancli p. ~7; of fill!'Yey nt' Na.ntH(kd ;t111l 
..\lartl!us Yiuc:yard, .hlass.1 p. ~9, <1f survr-y of 'Va~l1in~ton :-io11-:11l 
"lVash .. p. 80; of p,un·ey~ on coast of '\'iTaAhingtfln, p. 1r~. 

HYDitOGR.A.PlllC SOUNDINGS AND .ANGLE8, ORIGIN,l.LS 
Nmnlier of \'o1umt•$!, p. 114. 

HYDROGRAPlIIeiSOf'NlllXGS Al'> BANGLES, IJUPLrC,~ TE~. 
~umber of '\""olnmes. p.114. 

HYDlWGlt.Al'lIIC SURVEY OF BE.A.Ul<'Ol\T RIYEI\, S. C . .A.ND 
YlCIC\lTY. pp.46-47. 

HYDlWCiRAI'IIIC SURVEY O'F THE COAHT OY WASHING
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JfYPI:\\11lL\l'HlC i'UHVEY OJ.' THE J,0\VER T'AHT OF 
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GlUXTS l',\S~. A'Nll THE D1<ElH:1Cllt'HAXSEL, pp.53-54. 

HYrmutrnAPillC 1'l'Hn,·rn I'\ SIIELTEH lSLA.'( j) sor;Nn, 
GHEAT .A.ND LITTLE PM;ONIC BAY A.KlJ Al'l'ROA CHES, 
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HYDRO(il:APHIC SUHYEI"S. ~tatemcnt of, executed dnring 
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HY1'1Wti RAPHIC SUiffJ:;)"::> OX THE COAST OJ:' OltEGON. 
BETWEEN CAPE ME.Alms AXD C.Al'E KIW.ANllA, Al\lJ 
IN WILLAl'A Il.A.Y AXJJ GH.AY8 H,iHBOH, COAST O~' 
WAc-;IJIXGTOX. pp.74-76. 

IIYil.ROGHAPHIC ifflffEY:l ANIJ RES!:RVEYS. Of Sch<>odic 
Lakes. Mo., Jlp. 17-16; for the Coast l)ilot, 11etween L'aJle Ann 
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46-47; at entrance to St. Si.won Sound, Ga., pp. 47-'8; ill Key 
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llYDROGHAPHIC SURVEYS AND I:"ESFltYlcYS--Conlinucd. 
Wast Harbor, Flu.., pp. 49-50; of trilmtaries of J)ensacolar Bay 
Fla., pp. 50-51 ; uf lowt!r part of Mo hilt-. Bay 1 Ala. 1 pp. 33-5! i on 
coast of Oregon, pp. 76-77: of harbors on Pugc:-t Sc1nIJd. pp. 78-70; 
of Wa.-,hington Sound, pp. 7~j-80; in llehm Canal and vicinity, 
Alaska, pp. 82-84; in Yakutat Buy and vicinity, A...la::.'ka, p-p. 85-Sti. 

IIYlJHOGHAl'llY. Statiotics of. p. lU. 
HYDROGRAPIIY, ATLAXTIC COAST. Abstract of, by hydro

µracphic inapector1 :Pl>.149-1.Jl. 
!1YDROGRAPllY, PACIFIC COAST. Ab&traet of, by hydro

gra.phieiuspect-Or, p.151. 

I. 

I.ARDELLA, C. T .. ASSISTANT. TopograJ1hicand h:vdrographic 
resurveys on the t<.outh r.oa3t of Lon!.!: [~land ~ 1:x.t·Pnderl from South· 
amptou t1nvards :Montank !1oint, pp. 32-3:~. H.efereDce i.o, pp.1511 

153. 
ICED BAlt .A.Pl'A RAT US. For lm~c line m~asuremeut1 pp. 57-58. 
ID .. \HO, State of. Indt1dedh1 We~t(~rn Divfoion, p. 68. Reference 

1o, p. 99. 
l LLl ~Olb, Stat<' of. Included i11 l:a::itcru Didsion, p.17. 
lXDEX. Oflitt·raturo rdating' ti) till;·~, p.132. 
IXDIAXA. Stn.te of. Indwled in Ea.-<tern Jli,·ieion, p.17. Refer-

1.:uce to, p. SS.· 
IX!lLlN HEAD. POTO;\;[AC RIVE!l, p. 2f,_ 
I SllLl. X TEltHITOR L Inelud;>-rl in hl '<l<lk Dfri•ion, p. 59. 
lNF0101ATI01' FUitNISHED TO IlEl' AETMEXTS AND 

lNlll\'IDC A LS. Tnhk 'So.::_ 11'9~. J•p.117-12:l. 
ll\lTlAL BOllSDdI:.-Y MOXl~~lEST. NorthP.~tst.E~rn l)Ollnclary, 

]I. 18. 
IXTE!tNAL RJ•;VENUE BCREA U, p. 99. 
IXTimNATIONAL llO[JXD.\K'L co;-1.nnssrox, u:NITED 

CIT ATES AND MEXICO. J'P- 6i'. 69, 90. 

IXTERNATIONAL CO::.DllTTEE ON WEIGllTS AXD :\IEAS
r1a~S. Expenditure:.; fo1 attomlaIWf' of American rnemher, p. 185. 

JNTEI~NATIONAL GEODETIC .\S~OCIATION. Observation 
of variations of latitude in cuvperation with. p. 41. Reference to, 
})p. 71, Q:li 97. 

lX'l'ERXATIONAL NA VleA'l'IOX CmIPAKY. Facilities 
u.ffonh~ll l)y. 11. :i9. 

lNTEllNATIONAL STREET. XOGALES, Amz .. J>.91. 
DfT.IWlll'CTORY STATE11E:'>T. Pr»<:(•ding 1·•~oordsofprop·ess 

in tieltl and office work i u ani1 ual ft->lHHt, p. I. 
J:\STHUMEKT DinSJOX. Annual report of, pp. l4'.l-U5. Sta· 

tistics of work of, p. 144. H(•ference t.o, pp. 97, 1~5, 126. 
IN,.;'l'RllMKNT SHOP, p. 143. 
IXSTlffMENTS MADE AXD RlU'AIRED DUinNG TH:E 

YK\]{, p.9i. 
I()::c;A ISLAND, N. Y .. p.36. 
h)WA. State uf. 1uclutle<l iu Mid<Ue Division, p.59. 
ISL\ND I'OND, 1L\:-<S., p. 21. 
ISLANll POND ROAD, MASS., p.21. 
ISLANDS. In Scho0<lio Lakes. Me., p, 18. . 

J. 

JACKSON, ROLLO S. Tidal Divi•ion, p. 133. 
JACKSONYlLJ,E, ST. AUGUSTINE AND HALH'AX RIVER 

R. R., p. 48. 
JACOB, OCTAVE, Jl{. R<-cor<lcr, p. 52. 
J APONSKI ISLA NU .• ',LASKA, I" 84. 
JAMES ISL_\NJJ. WASH., l>· 76. 
JAMES RlYBR, YA., p.44. 
J.\SPER, lWBimT T., LIEUT EN ANT, u. s. N., chief of the 

hydrographio <livh~i()n, p. 98. H:t>f(•rf<11f"c t.o. pp. 154.15C, 158, 150. 
,T .A.YNJ>, J. J,., EN>'lGN, D.S. N .. pp. 158, 159. 
JE1''FERSON CITY, MO., p. ~2. 
JORS NECK POND, MARTHA.8 VIXICYARD, MASS., pp. 

28, 29. 
.TOINT BOUNDARY COMMISSION, PENNSYLVA~IA. AND 

DELAWARE, JlJL40. 87. 
JONES, CHAS. H., ME8SENGER, p.U3. 
JONJ<;s POINT. N. Y .. p.36. 
,JORDAN, J. N., LIEUTENANT, U.S. N. ASSIS'LANT, pp. 79, 

lGl,153, 168. 

JOYNES, W.W. P&y yoomau, st.,..mer Geil,.ey, p. 76. 

JTNGEN, C. W., I,rnUT"EN ANT, U. S. N. Service on st<iamer 
Patterson, "P· 81. Rt~fenmee to pp.158\ 159. 

JUNKEN, CHARLES. CiYilian expert, pp.101, 154. 

K. 

KAEMMERLING, G., ASSISTANT ENGINEER, U.S. N .. I>Jl. 
158, 159. 

KAM:MERER. G. ,J, Reconler. Observatjons for corredio11 of 
chronometer, p. 94, refenmce to p. 71. 

KANAWHA BASE LINE. Near i:\t. All>ano, W. Va., p. 58. 
KANS.AS. St.ate of, included in Middle Division, p. 59. Hd'nenec 

to! pp. 49, 55. 
KANSAS CITY,MO.,p.62. 
KA:l'AMA BAY, MASS., pp. 27, 28. 29. 
KA TAMA B:EAC!l, MASS., pp. 27. 28. 
KEA_J{Nl!~Y, ~-A.. ln~trument maker, p.1.4-3. 
KEITII, W1L H. Watclunan, p.142. 
KEKU STRAITS, U,ASKA, pp.8:1,84. 
KELLOGG. Triangulation station in New .Jersey, p. 37. 
KENNEBEC RIVER, ME .. pp.17, 19. 
KENTUCKY, State of. Included in Eastern Division. p.17. Ref 

ereuce to, p. 59. 
KING. Triangulation station in Kentucky, p. 5!1. 
KING, HON. W. 1''., CHIEF ASTRONo:\lEH DOMINION OF 

CANADA, A~il COM:lilSSil)NER ON TITE BOTCNDARY 
LINE BETWEEN TUE UNITED STATES AND THE llltl1'· 
ISIJ POSSESSIOXS IK NOR'rn AMERICA, p.101. 

KEY1 AI,BEltTJ,., 1'J!\SIGN, U. 8. N. Se.r·vicjjon schooner Earne8t1 

p. 79. llcforcucc top. 158. 
KEY WJ:t\T, PLI.., pp. 4U, 50. 
KEY W:EST HARBOR, p. 50. 
KEYSER, L. P. ElectrotyJle rnoru, p. 136. 
KHANTAAK ISLAND, ALASKA, pp. 85, 86. 
KIMMELL, II., J,IEUT., U. 8. N. Service on stcamerBlake,p.24. 

Hefe1·P.nce t.o. J1· 158. 
KINGS BLUFF.-XEW H.Al{T'lj'ORI>. Line in scLemfl of triau 

gu!atio11 in ~1inn1-•f'lotn,, p. 60. 
KISSIMEE. ~'LA .. Jl.50. 
KLl:SE, G. \\'.,ENSIGN, l,. ~- N. Service on at.earner Bache, pp 

48, 54. Reference t.o, pp. 158.159. 
KUM.MELL, C. II. Computer, pp. 130. 131. 

LA CO::\'N EI,, WASH .. p. 93. 
LA CIWS~t:, WIS., pp. 59, 60. 

... 
LA.FAYETTE l'ARK ASTRON01fICA.L STATION, SAN 

FI:A.1\Gl1'CO, CAL .. pp. 71, 72, 93. 
I.AKE COUN~'Y, CAL., 11. 72. 
LAKE HOTEL, Y:J:;L LOWSTONE LA.KE, p. 80. 
LAKE l'Al.l'REY,MAINI;,p.18. 
LAKE HllOHE AND MICHIGAN SOl::rTHER'l" R.R.,p.8!l . 
L.AKE Sl!RV:CY MA.GNETIC STA'rION. At 11;.rquetto, Mich. 

p. 55. At ]l[icliigan City, Ind., p. 55. At D11luth. Minn., p. 61. 
LAKEWOOD. N.J.,p. 98. 
J,AMlmRT POINT, ELIZAilETH RIVER, VIRGINIA, p. 46. 
LANDMARKS. On coast of W ~u1hington. p. 76. 
LANE. Trianwtlntion station in California, p. 73. 
LANGDON l'ARK,D.C.,p.4:J. 
LAKGLEY,PROF.S.P.,DiltECTOR OF THE SMITHSONIAN 

I t'STITUTTON, p. 43. 
LA PLAY A. Near Sllll Diego. Cal., p. 91 
J,ATITUDE. Determined at Elizabethtown. Ohio, p. 88. Deter. 

termined at points on United States ancl Mexican boundary, pp. 
90, 91. Determined at :\!aeon City. Mo., pp. 61, 62. llt•tennined at 
statious in Montana~ p. 80. Ob~ervaUom3 for niriatlons of, pp. 2, 
93-96. Observed at magnetic station~ in Minnellota autl Iowa, p. 61. 
Observed at R0-0kfort1 1 Ottawa and Bloomin~ton, Ill., p. 55. Ob· 
i!Ct'ved at Green Ba:y and Prentice) '\Vis., p. 5!>. 01.u~ervfld at Sitka, 
Alaska, p. 81. Observod at stations in Colorado and Utah,p.81. 
Observed at Yak11tat Bay, Alaska. p. 85. 

LATITUDE AND LONGITUDE. Determined at points on the 
boundary line OOt.ween Ohio and India.nu, pp. SS1 89, 

LATITUDE AND LONGITUDE STATION. At Seattle, Wash. 
p. 77. 
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LATITUDE, LONGITUDE. AND THE MAGNRTTC ET,E
MICNTS. Determined at a station in tiltj Yellowstone Nanonal 
Park, Jl· dO. Determinell at points on t.11e lJourul:uy line lwt·wet~ll 
tlw Unit(,->{1 Statiis awl :Mexico, p. 69. 

LATll'Uirn t;TATIOX. At lt1>ekdl1P, \lrl., pp.40,41. 
LA.lTl.TlJE 8TATIONS. number oI. p. 11:1. 
LALXMAXN, M. Iustrmnent 111ak1·r, p. 143. 
LA 'VX, :MISS KA.T.E. Otli('e of .A.s;.istaut in Charge. pp. 98, 126. 
LA.WREJ\(_:mnc1a;, IND., Jl. ll8. 
LA.WS AXD imnULATIOXS JUCL.l.TIX!i TO nu; COAST 

AND GEODETIC tiUJffEY OF Tlrn UXITED STA TES. 
Ifoference to, p. 140. 

LA VV80::\. CA.PT. l'Hot t.n_g Traveler. Facilities afforded hy, p. 76. 
LA '\VSOS, J.A.ME8 S., ..A;:tSISTAN'l'. }'iehl v1urk in Ca1ifornia, 

p. 70. On du ts at suboifict\ San l•"'raueisco, p. 100. 
LEAi\fTXl}S AXJl E'IVE ~!II"E HEACJIES, N . . T., p. 38. 
LEA V.E~ UF .4.BSEKCE. pp. 121'-12~!. 
LEGISLATURE O.F TIIJ; ciTATE OF YilWIXIA, p. 87. 
LENGTH. Approximate~ of base lin0 al Hnlron. Iud., p. 57. 
T,EN"GTil 01<' BASE BAHS. Detc,rminotim• ,,f, p. 57. 
LENGTH OF GENERA.L COAST SUltY EY Ell, iu sqnare stalltle 

miles 1 p. 114. 
LEXGl'H OF LINES. Jn scheme oftriaugulatlouof"Cuited StaWs 

and .Mexkan boundary, p. G7. 
LENGTH OFLIXES OF LEVELil'IG, p.Ga. 
LENGTH OF ROADS SUUYEYED. in sta1nt~ miles, p. 114, 
LEXGTH OF SilOl:E LINE SUR"\EYED, in statute miles, in· 

dmliug-rivers, creekR, and ponds, p. JU. 
LEO:\'.AltD, ,r. C., ASSISTANT ENnIXEER, F S. N., p. 158. 
LETTEH FHOM TUE SECRET.A.HY or THE Tl!K.\SL'RY 

TRANS1fITTIKG ANNUAL REPORT OF THE COAST 
AND (~EODETIC SURVEY TO CO:'iGRESS, p.1ii. 

LE\'EJ,ING. Betwt•en 01<1 Point Comfort and Richmond, Ya .. p. 
45. Br-tween St. Augnstine and Cedar Keys 1 Fla., p.48. Bet\>~cen 

tifle gau~~ aud bench m:rrks and conneding ('l'os~ se-... dhns of 
pllysfral hyilrographit' sun-ey on Nantnekct lsland, p. 27. Be· 
tw("l>ll tide gauge and ilenl'l1 marks H1 Sau~alito, Cal., p. 72. Be~ 

j.,veen tide gau;;:,es aud be11ch marks at. St. A ugrn~tine and Cedar 
Keys, Fla. 1 p. 49. From bench ma.rk at Debw:lre, Indiarnl.. t,o sta
! ions ~ orth Base and c; lasgow, Holton Base 1luc, JI. 58. Geo1lctic. 
Iu ~fi.s:-:iouri, Kun8u~,aJ1d Ark:misati. IJJl. 62--fi3. Geodetic. Method 
1HH'tl. p. 62. In pl1_;vaical hydrographic surn:iy of .Martha's Vine
yard, Mass., p. 28. To conne('t Snelling A\'( uue Bruwand azimut.11 
,:it.ation at University of Minnesota with beneh mark of ::\UssiR· 
sippi Ifrver Coumii1'sim1 at St. Paul liiuu., pp. 59, 00. •ro connect 
till al bench ma.rkA, Uon1w.rticut River, p. 31. 

LIHHARY AND ARCHIVES Dl\'ISION. Annual report of. 
pp. 146-148. Refereiwe to. pp. 97, 98, 125. 1~6. 

LIIIRARY BUREA TT. p. 147. 
LIBHARY COMi\lITT EE, p, 146. 
LIEUTF.NA NT COM~! ANDERS U. S. ~- Xnmher of, attached to 

Coast and Geodetic Survey during fiscal year ending .June 30, 
1892, p. 158. 

LIEUTENANTS U. S.N. Number of. attached t.o Coast, •-nd Geo
detic Snrve:_y during fi~c:ll y-ear euding .J mw :~w. 1892, p.1.58. 

LIRUTENANTS (.fUN 101< GHADlc) U. :-; . .l\. Number of, at
taoh-ed to Coast, and Geodetic Surn~y duriuf.( Li seal ) ear eudiuµ,; 
June 30. 18ft2, p.158. 

LIGHT-IlOUSE8. At Duluth, Miun .. p. 61. A 1 Mm·<piette, Mich., 
p. 55. l't·oposed to be erected on 01<1 Orclmrd Shoal, pp. :J5-3G. On 
.Mohile Bay, p. 52. 

LIGHT-HOl'SE BO.A.RD, pp.36,149. 
LIGHT-HOUS}; INSP}cCTOR. PIULA.DELl'Il IA. lJ. too. 
LIHH'l' \' E~SEJ,S. l}ptf·rmined in positi11n. p. :!6. 
LINCOLN. Triangulation statfon in. Kausas. p. 63. 
LINCOLN BRA.NCH OJ<' UNION PACIFIC 1'. R., p. 63. 
LINCOJ,N COUNTY, KANS. p. 63. 
J,INDENKORJ,, A. .llrawiug division. p. 133. 
LINDENKOHL, H. Drawing 1livisiun, p W3, 
LINE OF LEVELING OJ<' l'RECI8IOX RUX IlE'rWEEN OLD 

POL-WI' CO.llFORT AND RlCill\IOND, Y _.\..,pp. 45 46. 
LINES 01<' SPIRIT LE\'ELINU, length of, in statut.i miles. p.113. 
Lll~l)INCOTT. Triangulation station in N tn1,.v fJ ero1Jy, p. 37. 
LIST 01'' STARS OBSEHYED FOR L.ATl'J'UDE AT ROCK-

VILLE, MD., J'· 93 .. 
LITTLE, F. M. Tidal Division, p.13il, 
LITTLE HASTE BEACON, p.20. 
LITTLE ISLAND l'ON.D, .MASSACHUSETTS, p. 21. 

LTTTLE PECONIC JU Y, NEW Y0}1K. p. 33. 
LITTLE RUCK, Al:K., p. 62. 
LOCATION IN l'OSITION OF THE A.STH01'Il¥SICAL STA· 

T10.); OP 'THE S.llITiloiOXLL'; IXSTI1TTION, Pl'· 43-44. 
LONG ISLAND, X. Y. J:e:-;orYeys on south coat;t of, pp. 22-33. 
LONG ISLAXlJ tiOL.XD. p. :l6. 
LONGITLDE. Dett~rmilll·d at Macon City, lfo., Jlp. 61. 62; tleter

rnirwd at }Joints on Unit-ed Mtak,"I and 1lt•xil-an boundary: }JP· 90, 91; 
dnt.ennine-11 at Yakutat Ba,,-. Ala,.;ka, }J. d5; difference of, doter
rnincd between T:wonrn, \Vasil., aud Sit.ka. _.\l:ti"ka, pp. 71, 7~: 
oh,ser-rtid at Sitka. A.la!:ika, p. 04: determined on O}Jio an1l India11a 
Uo1rndary liue, p. 56, 

LOXGITT:DE tiTATIONS . .AtJlutler, Ind., p.89, at Chi<'aJ::o. Jll .. 
JJ.34; at EiizalJethto\\n, Ohio. l'· 88: at Hl~Ienn. ~'\lout., 1'· 80: :it 
M1;.COD Cityi Yu., p. OJ; at )iiuneapuli8. )1i1rn .. p. 35: at Omaha. 
Nellr., p. 60; a.t Yello\1 stone Lnk(·, p. SO. 

LONGI'lTllE S'J'ATIOXS. CHHOKOMETRIC OH LUN.A.1(, 
N um lier of, p. 113. 

LOK< ;ITITDE STATIONS. TELEGRAPHIC. Xmul•er of. p.11:;. 
i LONG POXD TO S\iITHS POINT. NA.N'.l'UCKET. Jiydro-

grapbfo sheet, p. 27. 
Li)NG. W.M., Janit-0r, p.14~. 
LOPEZ SOUND, p. 79. 
LOS ANGELES, CAL., pp. 62, 69, 90, 91. 
LOS .ANGELES-SAN DfEGO. Primary Jongitn•le liue. p. 91. 
LOS .ANGELEti, CAL.-YUMA, .ARIZ. Pr-imar)' longitude line, 

p. 91. 

LOl'ISIA.XA, State of. Included in Middle Division, p. 59. 
LOY EH~ LEAP. Triangnlatio1i i:dntion in Alnhama, p. 54. 
LOWJCR CHANNEL lllL~CON. Mobile Bay, p. 5~. 
LOWElt :FLl~ET. ?>fobile llaJ-. ,\Ja .. p.5:l. 
L(J\Vi\"""DESBOR< >. TriauguJatiun ~tation in ~\Jahama, p. 54. 
LOW. W. F .. LIEI.'T. U.S. X. A>\:-;T8TA:XT. H,·1lrop·aµhie "" 

surYey of Boston Bay and Barbor. l'· 20. ~el'Yite ou schooner 
Eay1·e, p. 34. Reference to, pp.! 150, 158, 15!). 

LUTl\', JOHN F .. EXSIGY U.S. N., p.158. 
LUCAS, KA.NS.A.~, p. 63. 
Ll'DLAMS n~;AcH. XJ"W ,JERSEY, p. 38, 
LUTHmL'4" CHc:'RCH, D\JTLEll, nm., p. 89. 

111. 

MACON CITY, MO., pp. 61. 62. 
MA.CON CITY COUHT ROUSE, 1'10 .. IL 62. 
M • .\.GNETIC J)ECLINATION. DlP AND INTENSITY. Obser· 

yationsfor in States east of the ).(;;..,:->is:"ll'jii fUn·I' and at wa~hit1g
ton, D. C., and Ridmwnd, \'"a .. pp. 5.:J. 30. J>ett·rmiuf'.d a.t i.-trttfon~ 
in Minnesota and Iowa, p. 61. l>etermhied at l'!tations on Lntteil 
States and Mex.l~an boundary, pp. 69, 90 1 9L Dl'tt·.rminc-U at :-;ta· 
tfonFJ in Montana, p. 80. Ob~crn:'<l at trinugulation statioll!-1 h1 
Colorado am! T'tah. p. 81. 

MAG XETIC OBSERVATIONS. ExpcrnWures for, p. lil; at Lo• 
Angeles, Cal.1 COIUJ>Uf,fltionr; of, p.1.30; af,.Sit.ka, .A.Ja:o;ka. p. 84; tit 

YakutatBay, .Alaska., p. 8:'1; on the Hawaiiau Islands. p.H5: origin· 
Hls, number of eahiers, p. 114: original~, nnmbf'rofyo!nme~, I'· l IL 

MAGc'iE'.l'lC OBoiEHV ATlO.);S AT ST.AT IONS IX Mir'IUGA X, 
WISCONSIN. OHIO, IXDIAXA, AND ILLINOIS, ANH Ar.so 
IN "'A1'H1NGTOX. D. C .. A.SD RICHMOND. VA., Pl'· 55, f,H. 

MAGNETIC UB;-;EHY.ATIONS .A.T STA.TIONti IN THE 
STATES OF 11.UXXI,,'!)T.A AND IOWA., p. 61. 

MAGNETIC OBSERYATORY. A.t San Ant;•nio, Te"aa. Jfr . 
moYed t.o D€W locatfon, p. 68. 

M.AnNETIC OI!SEltYATOl\IES IN OPP:H.ATIO:K, p. 113. 
1:L~GXETIC STATIONS. At Dlooming:ton. TIL. p. 55; at Colum

hus1 Ohio, p. 55; at Grand Haven, Mich., }l. 55; at Green Ba~-, 
Wis., p. 55; at Marquette, l:fieh., p.55; at Mich1gnn City. In11.) 
p. 5:1: at Ottawa, Ill.,p.55: atl'nmtice, \Yh., p.55: at Hichmon!l, 
Va., p. 55; at Rockford. fll .. p. 55; at Sault. tie Ste. M8rie, Mic!J .. 
55; at Springfield, Ill., v 5ti; at 'Va:'lhington, D. C .. p. 55; jn Miu· 

nesota and lo-wa; location of, p. 61; occu1,ied in Western States, 
reference to, p. 52. 

MAGNETIC WORK. Statistics of.p.113. 
MAGNETOMETERS, p.144. 
M.~RQl'ETTTll,.MICH., p.55. 
~I,\I!ON. C Hra"·ing Dh-i•ion, p. 134. 
M.Al:'\E.STATE OJ<". Included in Eastern Division. p.17; refor· 
~nee to. ]l. 21. 

MALASI'IN.A GLACIER, ALASlU., p. 85. 
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MA.LL. Triang11lat!on station In District of Columbia, pp. 43, 4A. 
!!;.ilnlOTR BOT SPRINGS HOTEL, p.17. 

. lUll"OMET, MASS., p. 21. 
:M:ANOMET G RA:MMAR SCHt:IOL, MASSACHUSETTS, p. 21. 
MANOMET HILLS, MASSACHUSETTS, p. 21. . 

<MANSFIELD, H.B., LIEUT. COMMANDER, U. S.N.,ASSIST-
ANT. Base measurement, triangulation, shore line and hydro
graphio •urvey11 In Dehm Cana.l and vicinity, south<iaatern .Alaska, 
pp. 82-84; reference to, pp. 152, 153, l.DS. · 

MAP~, MISS., L.A.. Chart. Division, p.187. 
MAPS. Collection of, in library, pp.146, 14.7; ~Philadelphia water 

front, p. 40. " 
MA.PS AND CHARTS. Statistics of, p. 114. 
MARCUSE, DR. REPRESENTATIVE OF INTERNATIONA.T, 

GEODETIC ASSOCIA,'l)lON/1i"l1'. ' 
MARE ISLAND OBSEltV A.TORY, p. 84 •.. \. 
:MA.RINJ;lIN, lomRY Ji,. ASSIS'f~'.l'. Cotrrpletion of the phys

ics.). hydrographi!; aurveyofthe wuth ooaai of the island of Nan-
1;111iket frolil W:-<ico:wedex: to Smithe Point, and similar survey begun 

·on t)te so11tlf Qi!ast> of Yarthas vtneyai-d, pp. 27-29. Office work, 
p. 28. Re:l'.erenoe to, p. 151, 1 • • 

M..uQ'.Tllf.E :Ei.CRANGE, PHIL.A.DELPHI.A., p. 100. 
l{ARR:- Triangnlation station hi California, p. 73. 
MA:&R, R. A.,- Topographic and hydrographic surveys on the coast 
•· of New Jersey, between Atlantic City and Cape May, pp. 38-39. 

Reference to, pp.100, 151, 153. . 
M.A.RTHA.S '7INEY A.RD, MA.SS., pp. 2:1, 28. 
URTIN,A.RTEMAtl. Library and A.rohives D!Tision, p.147. 

· MA.llY ·ISLA.ND, ALA.SK.A, pp. 82, 83. 
'.MARYL.AN!¥. State of. Included in Eastern Division. p.17. 
lU:'l;>RrEE RIVER, MA.SSAQHUSETTS, p. 26. 
MASSACHUSETTS. State of. Included in Eastern Divisfon, p. 

· . l7. Reference to, pp. 47, 4!1,.54,_ 96. Survey of town bpundaries, 
·:PP· 21, 22. 

.MASSACHUSETTS TOPOGRAPHICAL SURVEY, pp, 21, 22, 130. 
\MAUN.A. KEA (MOUNTAIN), HAWAIIAN ISLANDS,p.95. 
MAUPIN, W.M. C. Computing Division, p.131. 
MAXWELL, D. E., GENERAL .MAN.A.GER FLORIDA CEN

TRAL .4.ND PENINSULA R.R., p. 48. 
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.Hefereuce to. p. 125. 

REPOHTS (~\K),'"C AL) OF THE co~\ST .ANlJ GlWllETIC 
SCR'\EY. Distl'i1mtion of. Jl. 141. 

HEI'OUT:> OF B.\SE MEASCHE:lliEXTS AT HOLTON. 1XD. 
l~efrt'eJJ('f!; to, l'· 57. 

REPOHTED DAXGEH:-;. Expm.Hliturf·s for examination into, p. 
170. 

RESTORATIO~-ZEOMO .. A LT. Liue of triangulatiou in >"itatt) of 
"\\~a::-1hiugton, p. Ii. 

l:.ES'C'LTS OF hlAGXETIC OllSEll\" ATIUNS AT STATillNS 
L" A.LASKA A.i'ill Di TII.E NOilTliW1•:,.;'l' TmHtlTORY. 
DOlHTl\'IOK OF CAN ADA., 1889-1891. (See J>art II, Appendix 
Ko 11.} 

RESL.LT:" OF THE OJ3SEllY A TIONS ItEC!JlW.ED AT THE 
U. S. COAST AXD GlcOIHCTIC SURYEY llL\..UNE'l'lC 
OBSERYATOiff ~\.'l' L()::i ANGELES, CAI" .. HETWE:E'\' 
TH:E YEAR::i 1882 AND 181'~. l'AltT IY, 1tE:-<ULTS Ol' 
THI: DIF:FEilENTlAL IIIEASUrrns OF 'l'HE YEHTIC.\L 
FOJ:CE CO:lfI'OXE::\'J, AND OF THE YAllIATIONS OF 
DIP AND TOTAL 1'UllCE. (Seu l'art II, Ap11entl.ix No. 7.> 

REVILLAGIGEJlO ClIAXXEL, ALASKA, pp,82.83. 
RI<:YILLAGI<>Ellil ISL\:'>D. ALASKA, 11. 152. 
REYILLE. :1IISS A. U. 'l'idal Divi"ion, I" 13:l. 
REYX01.Dt\, L. K., LD:nT. r. S. X., ASSIS'!' AXT. ltc'tuvey of 

Nantn<'ket Shoal~, pp, :!3. 2-l. 2.-,. 26. Jl(:ference to. p]i.19, J 5U, IJ3, 
158, 15G. 

RHODE ISLAND. Stat<i of. Iuclutled in EaBtern lli,·i•ion. Jl. 17. 
Reference to. p. 21. 

HHlHH:•:S1 EUGENE. Engra,-iug Uhisiou, Jlp. 1)61 1:17. MisC'ella-
neon~ Division, p. 14:!. 

lt!Cll..1..HDS HEIRS, p, 127. 
lUCHA_Rll;.;ON. ATTl{ELL. MeHsenger, p. U:L 
ItlCllllO:\D, YA .. pp. 45, 46, 55 . 
lt!O GHANDE ltI\~EH. R<'fern1ce to, pp. li. 19. 67. 90, 91. 
RlO GI:ANDJc WESTERN lL r: .. p. 8L 
RIPI,ET, C. 8., .LIEUT. U. ,;, N. SerYice on schooner Eagre, 

pp. 20, 158, 1511. 
]{lTTER, HOM.l'~I: P. "E:qJertobs.crver. ~nrvic.:dn Massachusu~tts 1 

pjl. 28, 29; t.011og-rapbi.:al ad,li thmti aud n;visiom1 iu th8 vicinity of 
Old Jloint Cornft1rt,1 l\<~wport News, anll of Lumbert Pvjut, Eliza
beth River, Yirp;inia, p. 4-6. 

HOAN lllGII KXOB, Triangulation station. p. 59, 
HOCK_. Found in GlnUi'Pf!f(•r Harhnr, ~lal"~-, 11. 20. 
l:OCK8 AKD ISLAXDS. Off coast of W ashiugtou. J>, 7tl. 

}'l:>C.\1, YEA!-: J8!J2. pp. !95 198. JWCKFOIW, ILL., p. 5:;, 
REPORT OF TIIE CHA l:T DJYI:>ION, l'. ,;. COAST ANll <TEO· ' ROCKYILLE, MD. l,atitude Rtation. DD· 40. 41; 1'•forencc to. pp. 

DETlC ;;ri:v1:\' <H'FJCE. l'OR TlTE FIRC.\L YE ... .\.J~ E"D· 9;1, ~-0. 

JN(; ,J CSE :10, 1892, }'p.137-140. 1tOCKWicLL, CLEV'l;:LA..ND, AS:>ISTANT. Triangulatio:a and 
RJ<:POHT ~>F THE CO ... \ST 1"11,0T TIIYlt--iIUX :E-'t)Jt THE _FIS· topugraphy of thP C«llumhia, RiY<:r from ahoYe Vaueon"t""erttnvanlR 

c_\l, YEAH EXJlIN<• ,JL"XE 3<1, 189~. J>p.156-157, the Casrn<les, pp. 73-74; a member of Topographical Conference. 
l! 1:PORT U F THE Ct f\IT'rTI-XG 1HY T!'-ilO:S-. t."'. S. C< l.AS'l' AND p4 74: rt~siguation as assiBtant, p. 74. 

1;fa)JJ1CTIC Sl'J;Y]cY O}'FICE, POH THE FISCAL YEAR llOCXY llILL, CONKECTICUT, p:·:n. 
EX DING ,H'.X Jc ao. 1802, 1'1" 129-1'.ll. ltOllG EHi-'. A. F., ASSI8T.ANT, ComDletionof the topographical 

lt1':1'0RT O.F TUE DI::>Bl:RSIXlr ~\GE:l\T Fl lR THE l'ISCAL •un-ey <if the co11't oi' Californfa from Cape San M:artm to Point 
YEAl\ 189~, pp. 1Hl-1R9. Snr, Triangulation for completing tlrn topographical surws of 

REJ>ORT OF TllE DH,\ "l\'lXG 1JIYIS10N. <. :;, COAST AXD San Francieco <'ntronec,, p. 70; office duty, 1). 70; memberofTopo· 
G-EOJ.JETIC 8L Jt \' .E Y OF'l<'ICE, 1'01( TllE Fl:>CAL YEAR graphical Conference, 1" 70. 
1-:NDING .Jr.NE 30, 1892, pp, 1:13, 134. RODMAN. nrGH. EXSIGX U. S. N. Service on etearner En· 

REPORT OF THI~ RKHHA \'IX(} DIY1S10N, r. S. COAST <leavol', l'· 26. Sen·fro" on steamer Bache, p. 54. Reference to Pl'· 
.\.:'\D GEOilKflC ffD'RVEY OFFICE. FOR THE FISCAL 158, 1511. 
YEA.R El><"'DING Jl:NE ~. lSln,pp.134-137. ROETH, J. Il. Clerk toll.ydrographiclnspectOl", pp.99,155, 
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BOSS, JOHN. ('-:mst Jlilot ,li,ision. pp. 154, 1561 
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RL"SSELL, KA:XS .. l'· 64. 
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RYX:\, THO~IAS W., :ENSIGN U.S. N. SerYiceon oteauwr Hu
d eavor, p. 2G. Reference to, pp. 158. l 59. 

SAFFORD, DR..T.M .. STATE GEOLOGIST, TEKNESSEE. p. 1H2. 
SAJ•'}'UJUJ. l\l. Y. Ht·rordcr, pp. ~8. ~ti. 
f:i,\G n~umor:, N. Y, pp.33.34. 
S.tll{_S C'!OVF-i _._\_LASKA. JlydrogrnpJ1it· sheet of. p. it~ 
S.AI.AliLES. P.A .. Y OF FIELD OFFICF.l<f;. Expt·111li1Ltrts 1or 

Jlp. 162-163. 
SALAl:U:s. l'AY or OFFICE FUHCE. Expendilur«" for. pp. 

163~166. 

SAL,\.JUES. STAND A H!J \YEH~HT,; • .\.XD :\IEASTilUCS. 18\1~. 
Ex i1<~11ditnrcs for, p. 18+ .. 

::iAJ.E)[ 1L\.RBUJ!, JIL\.:';S, pp. 20.151i. 
SALINE J:f\'f:I(, KA.XSAS, p. 63. 
S,\LT LAKE CITY, l'- 81. 
SAX "\ XTOXIO, TEX .. p. 68. 
SA:X DIEG\>, C<l.L., p.09. 
SAXBEllSOX PE,__\.K. Triangnlation Station in Te'.'.-tM, p. 67. 
SA_XDFORD, ED\V Al~]). ~p,ri;frl· in .Maine, J~. 1P. 
SAX IHE(30, CAI .. pp. H0--91. 

SAX DIEGO, C'Al .. - Y-l'M.A .. .ARIZ. llriruary lon~itwlf• li1w. J1. !:11. 

SAXD J~L\:XD,A.LA.,p.53. 
~~\.X l•"'H~\KCI:-iC-0 1 C~\L .. pJl. :15, 70. 731 821 8:l 1 9~:L 
tiAX FlL.\.XCISCO EXTRAXCE,p. 70. 
!:JXX .FlL\.XClSCO fi,UtnOR. J>. 83. 
SAXIB:EL ISL.\XD, I•'LA .. p. 50. 
S...l:X J(J..\QTIIN .AXIJ t'ACRA:l!E:XTO \'ALLEY!:', p. 71. 
S.fu."'l"D\YICU HO.All, ~ASS, I'· ~I. 
S~\.l"LT DE STE. ,\fAI:IE,::\lTClI.,p.Gii. 
1-'A r~ALITO, CAL .. PI>. oL 72. 
SAY.AXNAH 1UYE1t ENTRANCE,p.47. 
S,~ VOY, \VILLIA.::11, 1l1fos"euger, p. 143, 
:-'Ci!OODIC LAKES, JlfE., pp.17, 18. 
SCIIOOI~IlOUSE IDLL. Triangnla1 ion station inConne(.·ticut, p. 31. 
SCHOO~T<:RS. 111 sen~]t·e of Coast and nr:iodPUc Snn·1..·y. Knmb(~r 

of, }J. lGf.I. 

SCIIOTl',CllAHLES .A . .ASSIST~iNT. Jn charg" of the Com· 
puting IHvll'l-iO!J, pp. U:;, ~)5, H7, ]~5. 144. 

SCIIUJ .. TZ, L, (i-. :rt1ag1wtic Oh~eryatory. t'4t1n AntQnin. T1<s:::., p. 68. 
8CH\\' AHZ, J ACn B. .~rlt>l"haufriuu~ 1\' .. eights an1l ::\l(•:HmreR. ]'· 14~. 

Instrument maker, 11. 14.3. 
SCORE::-:.HY. .Schomwr. JlJ>. 2a, 140. 
SCOTT. H. T. ['gESlDEXT OF uXIOK 1HOX W()HKS. 8A "N" 

FltAXClSCO, C .\L .. p. 72. 
SCOTT, HOX. Ur\"ING 2\L, p. 92. 
SCOTT AfOl'.NTA.IN. Triangulation Rtat.ion jn California. 11p. 7L 

100. 

SCR.AXTON, F. n ASSISTANT l'OSTJIIA!:'TEit, MIDDLE· 
TOWN, CONN, p,;1~. 

SClUBXEH,E. H. A>'SISTAXT E:NGIXl~Elt U. 8. N., p.158. 
SK.A I .. F,YEL. lnYe~tig.ation of pf•rio-dicaJ fl11ct1rntion of, pp.96, 1~33. 
SEATTLE, WASil. 1'<;snr¥ey of harbor, p. 77. l'opulation of. p. 77. 
f'ECO~··nATIY llASE APPARATUR. p.56. 
8ECOl\JJ Ll(;HT-HOL8E DISTRICl', p. 23. 
SECUETARY OF STA TE, I'- 90. 
S.ECRETARY OF nrn NAVY, pp. 25,45, 78. 
SECRKL'AHY OF THE TRE.ASUJ~Y. J,ett-0r from tran•mitting 

Annual Report of Coast and Gt·o~ktic Survey to Congre.'is, p.iii. 
lfofpr-em·£~ to. p]>.-i.-0, 7-f-. 87, 9-0, 95, B!l, l'..)-11 161.162. 

SEJ,F.JtEGISTEPJXG- TIIL\L ST.A.l'ION. 1Mablish<«l at 1-ieat· 

tle, Wash .• in connection with resurvey, p. 77. 
8E11IIN A RY HILL. Dl"BUQUE. IOWA, p. 61. 
SEWERAGE. San Franoioco, p. 92. 

SHELJ, POINT, FLA., I'· ;;o. 
SUJ.:J..TElt lSLA:i\JJ t:'tll'XD, pp. 33, 150. 
1-ilIEI,TJXG. For Library,]'- HI. 
SHIDY, 1 .. 1).. Ti<lal Divi:-<.iini, Ji 1:~3. 

SHILSIIOLE IU.Y. \Li~lI!XiiTOK.J1. 77. 
~IIOAL HPOT. r~ouwl iu ..;al1·r11 1Iarl1111, ~TaK.--., JI· 2D. 
SHOJ .. L ~POT~. Ex:uuiua1io11 uf. p. :q. 

SHOAL\\ ATER PAS:-'>. ~\LA ~K.\. II.\ 1lrugr<tJlllil' sl1~d of. p . .8:.!. 
SHORE I .. INE. nf St·ho•)«li4· Lake~. :\h' .. p. 1 .... 
S!IOI{E J~IXE ,\:\"[) HYIJl:>H,I:AJ'llli' ,,1.RYI:Y~ n: Y.\Kt·. 

T.l.T H.l.T A:\IJ YJl'TXTIT. AL.\ SKA. Jll'· ~.>. 
SJIOYELFTL SHO"U, Lif:·ll'l' \T,;s}'.L. p. ~-». 
SIIrHTLEFF, f'ALYJ:X. ,J .. u1itor, p. 14::'.. 
t:'IJlLEY, It >\L\. !'· 6l. 
SIEB1~RT, JOH:S :-'. TE~f POJ!A.lf\ ... \IU. !'.-'r·n·ict• ill lrnliaua. 

p . .:iB. In \\~(•:4 Yirginin. p. _:"1c;;. ~i!lin.· ,,ol'J1. p. 58. 
SIEHHA HLA.XCA, TJ-:X ,\S, p. Ii~. 
SIEH.JC\ J;L.\:NC.\ PE.i..K. Tria1;t;1llafjon Hl.aTi1111 JH Te'\<1::-i, 11. 6-
SIEHI:...A HI LL. 'J'rian;.:;ulatiml :>! atjou in California. p. ;u, 
hlG~ ...\LS. FDrtriau~;nlatinn. Er1•d1·d in l-\::1n~a~. ]'· tl..l. 
MIM~I;.;. 'I'rimqrnlation sl'"!ti11u in "\\t·st Yir~inia. p. J.~. 
SI).tf )~S, ..:\. n. I>i.sl1111·,.;i11;.r (~ni~·t', pp. 99, lfil. ""' 
SI~CLAin. Tria11gnl<lti1m r;tation in c.i1iJi~rr1i~1. 11. -;;;. 
SIXCL~\IH. C. Jl, 1 A:-:i:-;IBT.A.XT, Determinati•m h:> 1•c..:1·lrnngP~ o.f 

tcli'.~.!:r<1phic Hignrtl6 oJ' the lon!!'itudeline:-. ~\_lh,111.\··Detroit. 1Jf'troii.
Cbir-.ago. mu1 Chh'aµ.:o-~linw':1po1i,..,. o~~en-n1im1:-0 for latitUtk at 
Cbkago. pp. ~a-·3:Y. J1eterminatinn.-. nf tlu.' g"n;,rraphic:1l p 1J:.:it ions 
-Off".tati11u~ iH ()J1io aud lulli:ma as a 1lll%"llr1· 1~rl'lh11inar:.· to tht-1 
corrcct. lo('atiou of tlie boundary line bdn (·<>n tll()~l' gtaH·-., pp .. ~1{\ 
<:\~. 89. Determination of tlH· lo~g:itnd~· of )farm1 Cit~ )Jn., lty t''X'"

dH:rngtis of ttli';..,rra.pl1ic sigual:o. \Yith ~r. L:iuiH a11d<1b~1·r\·;1ri(n1 .... for 
latitrnh:... 111 Mill'Oll Cit>·· )1}1. 61, 6:!. n~·t~Trninat ion li~· t:"l.t'lrnnµ:i:•:-; ot 
tf'lq!r;:vhk :Slp1al" of 1h1~ priniar~• loui;!itnih., lint, ~1inlle:.q1oli-..
Otnalw. pp. GO-(H. Ile11·rrni1u1i(•J1S ofla1itud\" hm~itndt'. ant11i1~· 
mag.ne,tfr t'IPmt>11t ..... at 11oi1Jt~ n11 tl1e l10urnbr~- lint' tu't'."\'f>(·n 1b1 
rnited States mill :\l(•xko fort lH· Inlflruati1mal l~oaml:uy ('pmrnil"l· 
aion, pp. (i9. ~tr'. Hl. I~xdma;rc:_,, Hf 1~ lq;rapl1ic ... i:.:;11.::ib for tid_;::·nnin 
ingthot•longitnck 1-,f a 1-ilittlun i11 tlu-- l(•llnw~tont' ~atimul l1;trk. 

Oh,..,erYati1m." for th1• latitnf[P of thi:j .station. atHl fnr the ma;;n('tic 
dPllll'-!li:.J.p.80. 

8IT'J10.X TfDE <+ArGE.pp.:!3.:~i.28. 
SI<JT'X CITY, JO\Y J.. p. 61. 
SITKk AL.\~KA, pp. 77, 78, 84, 10l1• 

:'KE :rn ETT .rnsEJ'H s., CU:ID!' >DOTIE r. "· x .. CUC.I UAXO· 
AXT OF X.l.TY-YAl!D."'"ASHIN<;T<JX IU'.,p.41. 

SKETCH. Of n•conuaissanu· in ::\linu1·.;nta. H.l'ferf'lt1."•' to. p. fi1J. 
SAIEATOX H.A. Y ... ~ XCTIOILi.GE. AL...!.SK-1.. H,nlrogra1il1ic odn:l t 

of.11.82. 
:-ME.\TOX ISLA N"D. ALASJLI., I'· 8:l. 
S~lE]ILEY. ~"\ .\l"L. i'JITEF EXGINEEl: .A.Xll :-'l}ltYEYt1l:, 

l'HlLAJ >ELl'!Il.\, p. :m. 
SMl TH. Tri:mgubtiou :itHtion iu California, l'· 7~( 
S\rTT!I, "\Ir. p. ~,!. 
SMITH. 1rnx,1. H., sr1:YEYOit, DELA WARE AXD 1'.EXXSYL

\'A.XL\ lllll"XlUHY t'<))DlTSSlOX, pp.40.87. 
H~flTll, ED\YIX. _\;-:.:-:::1:-:T .... \);T. Ohsf'ri:ations for ilT\l'.<:;tigat.iug 

flu-. , ariati(lll t•f la1 j-t mlc at a flltatioH iu l{twk\·Hk. ~1d .. }lp. -iL n:;. 
Chfof of Iustrnnwnt IHdsion.11p. 41. Hi, 1--!'."l. H::t. Ternpnraril,Y in 
ebwge of omn# of :-;1arnl:inl \Yei~ld:.; <Hill Ml'Cl8llT('8. p. lfl3. Hef
crenci' to pp. JO. 91i 09. 1'25. l:2\). l'i11. 

S:l.flTII, (;, T,, ASSf>'T.\XT ,.;t·w.rno:.'i, l". s. N. t:i••r\'iCl' OU 
;:o;1P:i11wr lltUisl.r'r. p. 8ti. RE·forP11c1· to. pp.1:..:;. ];)~. 

81-fITll. ,J. G. ~tt•arnPr Pafi('r''')il. Ji. ~rn. 
S::\fITII. :\:1 l~S r _A l~L.A E. Jliisln1 TE&ing oflil'f•. pp. t~!l.101. 
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Slfl TR80NIAX TII"ILDIXG. p. 43. 
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SMOKE. .A. cause- of dcla_;- in snn·pr 11f Columhia T:i H'r. Ji. 'i.t. 111 

Sau Joa1.pdn antl Sa{'L•wcnto Y:i.ll1·yt-1.. p. 71. 
S""IOOT,JOil:X H. c~1,~-rk 1n En~rndnQ'. llidsi1111. pp. Gi. UJ. 
t;NELLIXU .A \J~Nl~ ~·: BA~E. pp. 3!1. 00. 
SNOW, EL:MEH E .. p. 28. 
SXOIY MOTTKTA I::>. Tri:mgttlation <talion in ( '.:tlifornia. p. 73. 
SOLOJIIO'.'< RI\"ER. KA:-;S"\1', l'· ll3. 
ROMER\'ILJ,E, DA ,~ID. ,..,,t,,hman. p.11~. 
80:\-1,IER. E. ~L Drawin::r Jli,-i8ion. p. l'.3:~. 
SONO.llfA. COUNTY, CAJ,IFOHXL\, p. 72. 
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:SOl:Tll JIROOKLAXD, D. C.. J>. t:;. 
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~7-~~t 
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ST.\XIURD \\'EIGIIT~ A'\Il :.IEA>WRES, OFFICil OF COX

STRFCTION OF. Expf'IHl1t11ru:; foT, Jtll. 184-lffi. l:Rtirnates for 
pp. ];';.-16 .. Annual rq•ort of HS8istan1 i11 (_'hargP of otlict' of, Jlll· 
105~198-. Jtefere11et· to.1•p. 5R.144. 

STATE CAPfTOL llrIL Ill NC,, JEFFERSOX CIT\', MO. p. 62. 
ST-~ TE llEP.\RTl.:!EST. J>-15~. 
STATE TlEl',\ 1:T\IE:\T lH7! LDIXG. p. ~:l. 
SL\TEMEXT OF I-::sTEXTJ!TlltE:'\ OF THE U.S. COA:<T XXJl 

<;EODETIC srRn-:Y f'()Jt THE 1-'ISCAL YEAR E'\DI~G 
,l l-XE :w. ]Xf"~. pp.162-180. 

ST.\Tl·::-rn"KT OF' HYTJf:•)LH:APHH' sr1n-ETS llXJWT:TE1J 
1.ll'l~lXG Tlll~ FISCAL y EAR E:>llINE n:::-o; :rn, 1892, p.153. 

ST.\TEN ISLAND. N. Y., 1'· 3~. 
STATES lSLi:o;'lJ 1-'I.,\.Ti", p.36. 
OiTATE FAIR Gl:01.'Sl1S, RICIUIONIJ, Y.A.., p.5:i. 
>'L\TE !iEOL()(;JST OF :\11:-iSOl:ltl. p. n2. 
f'Tll.TE LTXE Ilit'i-ITW.\ Y. Oll!O A'\IJ INDIAXA., p.89. 
STXJ.'1'~ l.lNE POST", 0!!10 .\.NIJ INDIAN.\, 1i.R9. 
ST.\.TESANlJ TJ.mRITOlcH~N BETWEE:\ TIIE ::O,[[SSBSIPPI 

lt!YER AND T II E ROf'.KY MOP:\ TA INS. Compri"'•<l in 
.:\i i1hlk Dh-isl1111, p. 5~~-

STATE:-i ,\l\Jl TERRIToRn;s BETWEEN TIIE ROCKY 
M<)l'XTAINS .AND TIIE PACH'IC. Included in "'eetem 
IliYit;it,ll,. Jl. 63. 

STA TE>" JL\S'r OF THE J.CTO'\Sl~SIPPI RH'E1L lnclu<led ht 
1~a~t(~rn Division, 11.17. Magnctit• oh~en-ations in, p.5iJ. 

STATE SENATE, VlltGINL\, p.n 
ST A TF. SrR\EYS, p. 9n. Annual report ()f Asf<i~1'ant in charge of, 

})p.101-193. Ex:peniliture<.i. for, p.172. Rt~<'ffpitnlation of'<>:xpendi
tures for 1?1.!t}i p. 19'.L Totnl ex1wntlib1res 011 aca~onat of, inelmling 
Jloe~l y••ar 1892. p. mo. 

STATES WEST OF THE }.I!SSISSIPPI RIVER }.lai;nptic 
obserYat,ions in, p. 55. 

STA TIOX CREEK, S. C., p. 150. 
~TAT10N' ~f ARKS. At emh~ of h't1'o lin,~. Holton. hul.? p. 57. On 

t;1olorado and K.anRa8' b()Undary, cornlition of, p. 6Ei. r:-~cd in ~nr· 
Yt':\- (lfl)ensacola Bay aud Yicinits, p. 51. 

RTA.TIONil OCCI"'PIED FOR HORIZONTAL :MEA.RURES. 
Number of. Ji.113. 

STATIONS OCCUPIED FOR }.t:AGNETIC ·wo11K. Numb~rof, 

p.113. 

ST~\TIONS OCtTPIED FOi: Vlcl:TICAL MEASURES. Num· 
lwr of. p. 113. 

STA TI;o;TICS. Of tield awl otli<·p, '~ork of t!J<' Coast ~m<l Geo1lt'tic 
Surv~:v for tlw ii.seal y1·ar 18,!I':.!. <UHL to~al tn .Tmw :i:1, 1.\.\fl2, pp-ll:l
llj; of re-connaiRsanl·e, p. n:i.; of b:t-.t• lhH'S. p. 11:--:; 11[ triangula
tion. p.113; of a:strouomical ·w(lrk. !" 11:~: td' ma,'.~11etic '\YC>rk, J>. 11~'1; 
of graYity Hk',asur('~, ]). 11::; (i{· t1l1wgraplly, p. 1 U; of l1;vtlrograp-l1;'1·, 
p.114: of riwords,pp.llJ-115; of map:-i awl cliart:-:..j).115; of i'll 

41TaYin~ aud printin~. p. 11.-1: of-work of lu8trm:rH'nt lfrd:-:.iou.11. 
14!. 

ST. ,\T'Gl'>:\TINR FL1.. .. 11. 4R. 

1 
ST. CROIX RIYER. _\. triL\~tury of tht·, )..lbl'lii:;~ippi .1-UYn, p. j~~. 

' STEA-11ER8. lu 1"t1·r\'h·o {Jf Coast arnl Ge1)detjc ~urn•y, 1mmht1r of, 
JL l:IH; on Caloo~aliatcheo River, Fla .. p. TIO. · 

STEXll FI>iIIING VESSEL~, p. :J.!. 
STEI!L T.l.PES. BASE LISE MEA:'WltE.YEXT WJT11. !'I'· 50, 

!'i7, 58. 

STEYE:\S, GEOJtGE ·w. r;Exm:AL ~L\XAG.Eil CHES.\. 
rE_l..KE ASI> ORIO lLl:. Facilitil·K atfortlt-·tl i1~',p .. Hi. 

STE\E:XS, J_,. I~. St_~rYic~ in Conneetic11t, p. 32. 
STEV.E'SS, R. W. Jla_ymaster's yeoman, lJ. 8. :Xa,:y, 8ebmmer 

Eagre, pp. 20. 34. 

STEVEXS Il\ST11TTI''., HOBOKEN, N .• T .. J>J>.41,l4C•. 
STIDH.\-:lf, Il. L. Reeonler. pp. 51, ti4, 0; •. 
STIEllLE XGTO>IATJC TIDE GXIJ(<E, p.2<1. 

1 STIXE1\I.._\.X1 :£]11 ORY. l{~cortler, :St.eatuer Rndc.avwr, p. 2(L 
ST. ,JOHXS RIYE!t. :FLORIDA, p. 48. 
ST. LOuIS. :!110 .. pp. 56. 61. 62, ~8. 89. 
STOR-:.1', OTTO. lnsknment maker, p. HJ. 
ST. PA'CL, !IG':<N., J>Jl. 61,80. 
ST. I'.\ l'I. Cl IY CO'LRT-IIOTTSE. pp. a9. GO. 
STRAIT OF YCCA, p. 76. 
STR.UTS OF GEOllC:L\. p. 7H. 
ST!tEEI\T'\\'ITZ, l'TIOF. YOX. STATE (~ EOLOGIC.A.J, 8UR. 

YET" OF TEX:AS, p. 67. 
ST. SIU ON SOL.XI>, GA. Examinatinn ~t. entrant:e to, Pl>- 4i'-4R, 
15~ . 

STU.H.G:ES, MllS. A t'. Tiislmrsiug oftiec, pp. \)!I, 161. Tidal 
divhlion, JJ. Ul;), 

sun.OFFICE OF THE COAST A:SD ( a;1)UJGT!C S{"]t\'EY .. \T 
PHTI.A.DELl'IllA, p. 100. 

sun.OFFICE 01<' THE CUAST AND 1;EODETJC S'CRYE\', .\ T 
SAN FKA ~crsco. CAT, .. Jll•· 71, 100-101. 

SL"'."GARLO.A.F MOUNT A I:S-. Triangulation ~tatirn1 h1 Mar.vlnrnl. 
pp. 40, 41. 

SUMMA.RT" OF ItEOOllDS RI~CEIYJm IN THE ARCH!Vr;s 
DJ:TRIKG THE FISCAL Y~:AJt 18112, p. 143. 

SU~E\lART" OJ<' WOltK IlO:\E I'S TJlE Til>AJ, lHnSION 
m::Rl:'\G THE YEA.It, pp, 132-J:n 

SUMM.UtY OF WORK DLJU.NG THE Y};AR IN THE DRAW· 
ING DIVISIO'N. p. 134. 

SUNDRY CIVIL ACT, pp. 99. 127. 
SUPF:RIXTENDENT OF THE U.S. COAS'I' AND GEODETIC 

SURVEY ANJl OF STL\NDAlW WEIGHTS AND Ml<:A.S
UR:ES. Appointed commlssioner on tlrn b-oundar>- liue betwt>rn 
the Unitt:<l State~ and the British Pos~es~ions in Nortli America., 
p. 101. References to, pp. 2~, :>o, 32, 40. 41. 43, 4G, 48, 5~, 60, 68, 74., 81, 
87. PS, 90, 92. 93, 9.), 97, 98, 144, 145, 155. 161, 189, 196 . 

SUPJ;;R\-I;>;lNG AHCHITECT OF TIIE TREAi:iFRY, p.127. 
SUl'EiffISING SFRGEON-GENERAL, MAHI:'."E·IlOSPITAL 

SER\"ICE, 11. 127. 
SURVEYS FOR THE HA.RBOR-LIXR CO:M:MH<~ION OF TUE 

STATE OF WA.SHIXGTON, JJI>. 2, 92-93. 
SURVEY OF THE l>OUXDAl~Y LINI~ HETWEEN THE 

STATES OF PENNSYLVANIA A.ND DELA WARE, p. 87. 

T. 

TABLENO. l, 1892. DISTIUBCTTION OF THEi'IELD l'A RTII<ct\ 
OFTHJ<" COAST AND GEODETIC Sl.71WEY Ul'ON THE AT
LA.N'."IC. GULF OF ~rnx I co, A.NI> p ACIFIC COASTS, AND 
IN THE INTERIOR O~' THF. UNTTF:D STATES, DlTlUNG 
THF: flSCA.L T"EA.R ENDING JUNE 30, 18ll~. 1ip. l0fi-112. 

'J'A.BLE NO. 2. 1892. STATISTIC8 01' l!'rnLD AND OFFICE 
W 0 RK OF THE CO AST AND G Bf)l)E'l'IC SURVEY FOR TlIE 
FISCAL YEAR 181f.! . .A.ND TOTAL TO JUNE 30, 1892, pp. ll:l-
115. 
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TABL.E NO. 3. 1892. IKFORMATIUN FUJ:NISHEI> TO DE
l'ARTMENT,.; OF THE (}O\~ETINJ>lEXT TX ltEI'LY TO SPE
CIAL ltEQUESTS, _t)."D TO IXIlIYIDt:AUl l;l'ON Al'PLT
CATION, JWRING TJIE FISCAT, YEA.R EXDIXG JGNE ::o. 
l~!.l2, pp. !17-1:.m. Rdf.•re-nce to 11. 96. 

T.\ULES. Accom1•an;dng repurt of T,ibrary :rntl L\.rdiin:~ti I •i-viMinn. 
H1·ferc1H'P to i1. 1-lG. 

T,\BHLAR KT.ATEM:EXTC'\ A),' lJ AXXUAL <>FF ICE REP<1JtT,_, 
Li~t of, p. 103. 

TACO:\IA, ·w ASH .. pp. 77. 78, 84, 85. 
TAC0!\{...:1- IlARB<H:. \\.,. A.i..;III;\ GTO:S. HcHllrYe~, ofshon·liiw. p. 7;-<. 
TAIL\ PU'l'S. 1"rfangulat,inn .-.tatinn. p. 81. 
TAnnox1 nLENX.LE . .t:XSIUX L. s. x. ScrYic-eo '111 ~tt'allli'l' 

Pattc1·son. Jl. 8L Ref-._:r('IH'e to. pp. t:iH. 15t•. 

TAIUrr ~OT. Steam laand1. p. 77. 
T_\_YLOH. Trianµ.ulatiou ~t.atinn iu L'on1wc.tknt, p. 31. 
TAYJ.OR, Hf~HO, LTET'"T. r. ~. X. St.·rdt·j~ on 1-1e~1mHwr t:ayt•'. 

p. 34. Refereucc to, p. ];18. 
TAYT.ORS. Trif'nf_.p.1.btion ;:;1nt.iou in Xrw .Jerst_'J", p :J7. 
TEA.TICKET, JlfASS, p. 26. 
TELEGRA.PH HILL, ::llA,_8., l" 21. 
TEMPERATURE OF BASE BAllfi. p. ,.,_ 
TEXXESSEE, Stat.f' of. Incltuk(l in EaNtt..Tll DiYi~io1i. p.17. P'Tog·-

ress of State survey of, pp. 191 101. l!ef,'rt>!1ee to pp. M~. f•O. 
TERRY, CARLISI,1£, JR., L\TJ' 8l'B-A,;,;1s·1AXT, p. r.o. 
TEXAS, St.ate of. Inclmled in :\Ijatlk Dh·isiou. p. GU. 
TEXAS LAND A.:\ll E~n1;ru. TWX co., p. 66. 
THE:MICRO::ILETERSCHE\Y. MEASCitF. OF THE IUREne-

LARITY I:N ONE TURN ,\.Xll 1tELATI\'E VALlTE OF 
EA.CTI TURX. (See par+ II, Appem1ix No. 9.J 

THEODOLIT1'S XOR. l45n.XD146, p. 144. 
TIIO:iL\.S, GEORGE 11. Ti.J., ousen-er, p. :;:1. 
THOMPSOX. Tri:mg11lrtt10n ~tation in Kamm'{, ll· o:;, 
TI10).1:PSON, J. \\-. Serd<'e in Florillit, p. 4!l. 
THORXE ARl\f, ALA SK",\,, H.1·dmgrapl1ir Rh<>nt of. J•Jl· 82. RS. 
THREE AI:CH ROCKS, OREGOX, p. 7r.. 
TIDAL ANP CGRREXT OR~F.R\ ATTOX:', OJ:}(;JXAL,_, 

number of·yoh1mt\'"I p.115. 
TIDAL AND GlTHRENT OllSl·:lff-'>.TION,;, llC-l'LlCXl'E,_, 

n1m1herof,·olurnes, p.115. 
TID~lL CCTRREXTS. Through cnt near G:tnliner~ l!-ilm1d, p. :34; 

ol.tMerved in snrv<.'Y of Xautu('.kd lrolnnd, p. ~8. 
TTDAL DIVISION. Annual rPport of. JlJl. 1:12--1:13. Ht>fercnct> to, 

pp. 95, 961 125. 
TIDAL OBSER\ ATIOXS. In snr<"ey of .Nnntmh;t, I'- 27; at 

Bristo I. H.J., JI. 30; at X ewport. 1\.1., p. 30; in surYf'.\· of Co1mt>c
ticut. 1Uv~r, p. :n; a.t " ... illE'1 ."\Point, Long I.s1and1 p. 36; at Sand;.~ 
Hook, N. J., l'· 37; at South whan-es, l'hlladel11ilia. p. 39; a.t 
Washing-ton navy·yan_L pp 1 41, 42; in conm~ct.ion with l1yrlro. 
graphy of 13eaufort ]liver. 8. C., pp. Ml, 47; at Tybee TsLrnil, Ga., 
ll· 47; at St. Auguf;1irn~ anfl C~dar l\..eys, .Fla., Jl. 47; near .St. 
Simorn~ Lighthouse, Ga .. JL 48; in !tiohilo Bay in conned ion 
with h:"'-drograp'hy, p. s:i: at San~a]ito, Cal.. f'll· il, 72: in CTOllTI(>(~

tion with surYe~~a on t.ht' coast. of AlaHka, J•. 82. ExpPntliturl·s 
for, p. 171. 

TtllAL RECOHIJS RECEI\-ElJ Dl:::R1:N"G THE TEAR, p. 13~. 
TIDAL REC1HlDCONTIXL"EDATTHE "\l'TOllATIC TIDAL 

STATION AT SA T'SAT"ITO, BAY OF SAN .FRANCISCO, 
pp. 71-72. . 

TillAL STATIONS :FOH WHICII l:EDUCTIONS IlA VE mmx 
MADE, p. 115, 

TIDAL TAffCLA TION5, p. 72. 
1.r1nE. Mean rise of, nf, ~"'ort :!\{organ, AIR., p. 53. 
TIDE BOOKS. Indexing of, p. J:l2. 
TID.E- GAUGES. Used in Kantuokct snrYoy, p. 27; ant.omat.fr>., at 

Bristol, R. I., p. 30; antomatk, at Newport, R. I.. p. 30: nsotl in 
survey of Connecticut .River, }l. 31; aut.oma.tic, at. VV"illet.t"J Point., 
Long Island 1 p. 36; nutomntic, a.t Sand~ .. Hook, N. J., 11. :n: auto
m11tir., established ou South whnrl'e~, Philadelphia, l'· :l9; auto
matic, established at Washington Navy-~·al"fl, Pl'· 41,42; c8lnb
lish<"d in :Beaufort River, s. c.1 p. 46; automatic. on Tyhef' IR1arn1, 
Ga.1 p.47; antomatic1 at St ... Augustine and Cedar Ke.ys~ J1"'la .. p. 
47; established llP>ELr St. Simon I .. igl1thom~e, Ga .. p. 48 ~ establii::.he(l 
at Mobile llay in connection with hydrographk survey p. 53; 
automatic·, at Sausalito, Ca.l., pp. 71, 72. 

TIDE NOTES. For charts, p. 132. 
TIDES. Harmonie analyais of, 11. 96. 
TIDES A...."'<D CURRENTS. Obser..-ed on Nantucket Shool•, p. 23. 

TIDJ<~ STATlOX:), lu rinrn·y of :Xautncket J,;:,Janil, pp. ~7, ;:.!_.::_ 

TTDE TA TILE~. l'P· ~6. 12.i, 1:2~. 1~!1. 1:1~. 14il. 
TlFFAX'>..~, J. :hlf"C. P:~y :">·eomau r. :"', X. ~erYiC1' on stean10r 

Endeavor, p. 2C. 
TIFFT S Oll,.,EI:VATO!U:. KEY WEST. FLA., p. 4\l. 
TILLMAN. E. II.. EXS!G:-> \', ~- N .. ,-\SS1:3TANT. ll;;<lrn

graplti<' examinatforH for thf• Coast Pilot lH'fWr·t'll Ca.Jit• A itn ;rnd 
Point. .Tmlith, pp.1~)-20. Chief of Coast rilot 1Hdsi1,n J111. g..,, 157. 
l{efr·rcnce to< pp. l.51, 1 ~'~· 15~1. 

TJ_}lHER. Yariety of. iu ..\laim•. p. Ji-'. 
Tl:\IT:. rs~d for tidal olJsen·ation-; ;it B<::uaalito, Cal., p. i2. 
TI\IJ.~ AN"D AZ1~trTH 011..;f•n·l--'d at magnetic .-;tatio11e ill ~1in~ 

nesota ancl lowa, p. 01. 
TC.IE AXll AZDfT-TH OBSEHYA.TIONi', ]'Jl· 55. 51;. 
TlTT:JlAXX. o. U .• :-\~sr;--;T,.'\XT. ~1t;asun•rneut or a prunary 

lJnF=f'.' li11e at 1Iol1on. J:jpley f't)un1·:'>·· Iinl.. l'Ji. [1li-fi~. 111 dia:rg·~ of 
(]ttij'(· flf Stnndard \\1·if.:1itc.; :rnd MN1St.nrrR. ]ip. 99. loll, 19fi. Reof· 
t•Tf'llC(~ to. pp. 4 i, fli. 101. 144. 

To.rm F-UtJ\l, J\LUXE. ]'· lB. 
TO KJ<] I'OIXT, \Y .A SIL, p. 75. 
TOLLEY. J.B .. l'· ~2. 
Tff'\[PK[XS CO\~E. X. Y .. Jli'- :J;,_ '.:G 
TOJ"()(;JL\PIIICAJ, AJlDITIUXS "\.XD REYTSTONS IX THE 

YJCIXITY ()}' OLI> POIXT CO'llFllHT. NE\YPORT XE\\~,.:, 
AXD 01' ::.cUlHElCI FOIST. ELli'.ABETH I-:lVEK YlH.· 
(JIXIA, p. 4G. 

TOVOlatAPHICAL :llA p OF J\lA,;S..J..l.'HrSETT.>.;, JI-'.!~. 
TOI'OGJ:A.PHH'AL 1'Al:Tn;,;_ l/Ullii•er of, l'· ]Ji. 
TOPOGRAPIIIC-\L J{E,.rRY:EY- o:F BO>\TOX l.L\.Y A~~IJ RAH· 

JIOR, p. 20. 
ToroonArHICAJ_, SIIEET:--;. ('oa:-tt of Alal1a111a, p.52: ofHo~

ton I~ay and Harl10l'. p. 20; of Calnosahat<"ht•e River, J'h .. p. 30 · 
ofeoa~t of California. p. iO: o-f Colrnuhia }~iYPr. pp, i;-:, 7L of 
J{_f:Ulltl'1n!P P.i,·er, )foinl', p. 1!); of Lon~ 1Rland, ::\ew rork. l~P~ 

3~. :~~; of Schom1i1· Lakl'A. )lainf•. ])Jl. ]7, 1?': ,~icinit:: of ()Jd 
Jloh1t Comfort. Ya .. p. 46. 

TOPOG11AI'HIC"\L ,.,l'J1\'EY OF A ,;PECIFIEH"\RE-~ SOc l'Il 
01" PLY::l.!OL"TH, :IIASS .. }" Zl. 

TOl'O<;JL\PIJICAJ, >WJffEY OF CIIfPFNET!\'OOK L.\KE. 
THE LOWEJt I~.\ KE OF THE SCIIOitllIC L\.KES. ::.IA!K E 
AXD KEW llR1'J-nW>l.CK. pp. 18-19. 

TOPOGJL\.PillCAL SFRVEY. Of l!"rnletk station~ in Colorado 
an<l rta.li, p. SL 

TOI'OUJ:AI'HIC..iL SlTR\"EY 01-' THE COXNECTIGCT HI\"Elt 
AXD THL\Nf~ULATION l);"Cl!ll'::Oi'l'.\.L TILE!lETO CAJ:-
1:n;n Fl:011 )!TDDLETOW::\ TO JL\IO'FORIJ. pp.:H-a:!. 

TOl'OGB.\PlIICAL ,.:-urtYEY- or TIIE Hcll'<OX IUYEI: ('0~
"!TNT ED. DETI.:TI:'.lffS A.TIO:\" OF POSITroS J"(JH LlGHT
IIOl"SJ; I'ltOl'OSEll T() BE J-:HEf'TETl ON OLD Olt('HAHD 
SHOAL, pp. 35-:~li. 

TOI'OGltAPHIC A.XD IlYDROGIL.\PilIC RE;-;eRYI<:Yc< ON 
THE '°'OT'TTI C(U ST OF Ll.lX<i lSL\J'\l> EX'IEXD.ED FHO:\l 
S01.'TIL\:\fPTOX 'l'OWAitIJ>' )!l):\T.\ r K l'OIXT. pp. 32-~l::. 

TOI'OGHAPHH' AX!l R1Dl1<lGHL\Pffl<.' ,_rRVEY OF TflVi 
CO-:":NECTICl"T RIYER FROM ClHc>'TEn TO ILA RTT'OR1l. 
p. ~L 

TOPOGHAPHH' AX!l IIYDJ:<H;J:A.1'111<.' >'CRYE\" OF THE 
,_CllOOllll' LA KE,; FRO~! (atAXIJ LAKJ>; NOI:TH
\\'AHIJL Y, pp.17-ld. 

TOPOGHAPH1C AKJl HYllWlf;Ji.\T'HTC srRYF.\-!' ox TIH, 
CO.-\~T OJ<' SE\\" JEI:SEY. BETIYEEN AT.LA XTIC CITY 
AND CAPJ: ~!A Y. I'P· :lS-3!1, 

TOP()( ;RAl'HlC,\L CO.:\FENEXCK 1-:Pkrern·p to. pp. !9. 20. ~2, 
Zi. ao. 32. :3lJ. 40, ·e, 74. 

TOPOGRAPHICAL i"rRz:gy,,; "lXD JlEScRYEY:>. OfSchoodic 
Lakef:;, )Jaint', pp.17-19: oftbt~ K('llllt>be<·llivf'r. p. 19: ofJ)o~tou Hay 
and Ilarbor. p. 20; JH".-Hr Plymouth. ~128~ .. p. 21; of north HhOl'i' of 
Nant.ut~kt>t. Son nil, pp. 29'-·"17: of CoaHters Harbor l.sland. p. :-rn: of 
()onne-cticut, J:Jvp,r, pp. aJ-32 i uf the liOntli l'Oar<t of LmE~ bbrnl. 
Jll'· 32-3a; ofth-e HudsoL Rh-e1\ pp.:l5-36: on 1•oaHt ofXt·w~Terl"l'.<'.V, 

pp. 38-3?: of Dela"·ar•i Hinr in front of Philad«lphia, Jl1•- ::9--lO; 
of a d(~signa,t.ed area, in lliRtrfrt of Colmuhia, PJJ. J.~ .. .i:;; of A)ipn

mattox Ri'\-e:r. Yirginia, pp. 44--45; in ·dcinity of Ohl Pni11t ('om fort, 
N~wport Ne\"1-e. and of Lambert -Poi11t, Elizahf't,1 River, \"ir_:!Lub. 
p.46i of Caloosalrntchee Ri'\"er~ Florhla. p. 50: nf trihntarit·~ of 
J>ensanola l~ay, Floridu, pp. !10--51: of Perclidn an<l llohile Ba~"'S. 
11p. 51--53: of coast- of California. p. 70; of Columbia Ri rnr. pp. 73-
75; 1>f harbors on Puget Sound, pp. 78-79. 
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REPORT. 

PART I. 

INTRODUCTORY STATEMENT. 

During the fiscal year 1892, upwards of eighty-five field parties were actively et!lp!oyed 
upon the coasts of the Atlantic, the Gulf of Mexico, the Pacific Ocean, and Bering Sea, and 
in the interior of the United States. Their work was carried on within the limits and on 
or off the coasts of sixteen States on the Atlantic and Gulf seaboard; three States and one 
Territory bordering on the Pacific Ocean and on Bering Sea, and in fourteen States and three 
Territories in the interior. It included the measurement of base lines; reconnaissance and 
triangulation; time, latitude,. longitude, and azimuth determinations; gravity research; 
geodetic leveling; magnetic observations; topographic surveys, and hydrographic work 
involving inshore and offshore soundings and observations of currents and tides. 

Among work of importance may be mentioned the continuation of the surveys of the 
Northeastern Boundary Lakes, the completion of \vhich will afford data for the location of 
a part of the boundary line between the United States and the Dominion of Canada; the 
beginning of the resurvey of Boston Harbor; the completion of the resurvey of Nantucket 
Shoals; the connection of the longitude determinations coming westward from the Atlantic 
Coast with those coming eastward from the Pacific; the resurvey of Mobile Ilay and Entrance; 
the advance towards a junction in Colorado of the transcontinental triangulation proceed
ing westward from the Atlantic Coast with that proceeding eastward from the Pacific; the 
completion of the observations for the variations of latitude at three widely separated 
stations in C6i.iperation with the work of the International Geodetic Association, and the 
progress towards completion of the surveys in Alaska for the more exact determination 
of the geographical position of Mount St. Elias, and of its height and distance from the 
coaRt. 

In addition to this advance of the regular operations of the Survey, a number of requests 
from National or State authorities for the detail of officers for special service were acceded 
to, this policy being in accord with the practice of the Department, and action taken always 
with the approval of the Secretary of the Treasury, or, in one or two instances, by direction 
of the President. 

BOUNDARY LINE BETWEEN THE STATES OF PENNSYLVANIA AND 
DELAWARE. 

Upon the application of the Hon. Thomas F. Bayard, representing the Commission to 
adjust the boundary line between the States of Delawar~ and Pennsylvania, an officer of 
the Survey was detailed to execute the reconnaissance and triangulation desired by the 
Commission. 

SPECIAL SURVEYS FOR THE ST ATE OF VIRGINIA. 

In compliance with a request received from the Committee of Fish and Game of the 
Senate of Virginia, and the Committee on the Chesapeake and its Tributaries of the Virginia 

S. E:x:.37-1 1 
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Honse of Delegates, thr(lugh their respectfre Chairmen, an officer of the Survey was cletai1ec1 
tu make the observations required for the accurate <ldineation and mapping of the 1latura1 
(Jyster hetls and plan ting grounds in the waters of the State. 

BOUNDARY LINE BETWEEN THE STATES OF OHIO AND INDIANA. 

A question haYing arisen between the States of Ohio and Indiana in regard to the 
b()undary 1ine between those Sta 1~es, \Yhich, it was known, had been intended to be run as a 
true meridian line from its initial point, action \vas takc11 by the Superintendent at the 
rc·quest of the Gon:rnor of Ohio, lo"king to such a preliminary investigation of the points 
at issue as might result in the organization of a Joint Commission, cmpo•.vered to establish 
and mark the line by suitable monuments. A strip of territory nearly one hundred square 
miles in area is innilved in a corrected location of t11is boundary line. 

BOUNDARY LINE BETWEEN THE UNITED STATES AND MEXICO. 

At the suggestion of the Secretary of State, made by him to the Secretary of t11e Treas
ury, the Snperintendent was authorized to detail officers of the Survey for the cletermination 
in latitude anc1 lungitmle of such points on the boundary line between the United States 
and l\fcxico as the International Boundary Commission, on the part of the United States, 
might indicate. 

SPECIAL SURVEYS FOR THE CITY AND COUNTY OF SAN FRANCISCO. 

ln J\Iay, 1 892, the J\Iayor and Buarcl rjf Snpen-isors of the City and County of San Fran
l'isco addressed a letter to the Secretary of the Treasury, stating that they had in view the 
preparation of a comµrehensi\-e system of grading and sewerage for the city, and asking 
that they might han: temporarily the sen·ices of Assistant George Davidson of the Coast 
and (;eodetic SntTey as consulting engineer in association with Col. Georg·e H. Mendell. 
U.S. Corps of Engineers. In accordance with this request, which was seconded Ly the Senators 
from the State of California, J\Ir. Davidson, by authority from the President, was instructccl 
to render such scn·ices as wodd not interfere with his regular duties on the Sun·cy. 

SURVEYS FOR THE HARBOR LINE COMMISSION OF THE STATE OF 
WASHINGTON. 

At the request of tJrn Harbor Line Commission of the State of ·w ashington, the detail of 
Assistant J. ]. Gilbert, to coiipcrate with the Commission in the importa11t work of harbor 
sun·eys on Puget Sound, was renewed in the spring of 1892. This detail had first taken 
effect in May. 1891, a11d upon its close in November, a communication was received from the 
President of the Commission transmitting a resolution expressing their thanks to the Super
intendent, and their appreciation of the high character of t11e work executed by 1\fr. Gilbert. 

OBSERVATIONS FOR INVESTIGATING THE VARIATIONS OF LATITUDE 
IN COOPERATION WITH THE WORK OF THE INTERNATIONAL 
GEODETIC ASSOCIATION. 

The investigittion of the origin anc1 law of change of the variations in latitude, which 
was unllertaken hy the Survey last year in coiiperation \Vith the International Geodetic 
Association at a station near \Vashing:ton, D. C., at San Francisco, and at a stat1011 in the 
Hawaiian blands. has been continued during the fiscal year 1892, and the reduction of the 
observations has been sufficiently aclYanced to permit the publication in P<trt II of this 
Report of the results at two uf the stations. 

SPECIAL APPOINTMENTS. 

In addition to the service of one of the older officers of the Survey as a member of the; 
Mississippi River Commission as required by law, another officer was appointed by the 
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President as a member of the International Boundary Commission, organized for the iocation 
of the United States ancl Mexican boundary line. 

OFFICE OF STANDARD WEIGHTS AND MEASURES. 

During the fiscal year, a complete set of \Veig·hts and .Measures, customary and metric, 
was adjusted and verified, and delivere<l to the Governor of the State of Ir1aho, 11nl1er the 
provisions of the Acts of Congress relating to the distribution of standard weights and 
measures to the States . 

.:\luch of the time of the 1imitcc1 force of the office was occupieu in meeting tlw demands 
of the Inten1al Revenue Rnn«tu for the verification of alcoholometers, saccl;arnml:'.ters, 
sugar flasks, weights, and quartz plates for use wit11 polariscopes in the analysis of sugars. 

For the Customs Division of the Treasury, several sets of glass capacity measures 
intendC:'.d for distribution to Cu:-,tomhouses were verified. 

In compliai1cc with a rapidly increasing demand from engineers, surveyor!', manu
facturers, and others who ha\·e submitted weights and measures for comparison \Yith the 
United States Standards, this office, bei11g the custodian of these standards, has endeavored 
to serve the public by making the comparisons desired, although greatly in need of the 
more extended facilities for such service which all other civilized countries pro,·idc. 

YVhile renewing the recommendati(JnS made in my last annnal report, and sanctioned 
by t11e Secretary of the Treasury, that the metric system of weights and measures should 
be made obligatory in transactions at United States Customhouses from and after the first 
day of the calendar year 1895, I would call attention to the recent action of the Chambers 
of Commerce in Great Britain recommending the early introduction of the metric s3-stem 
into that country. 

GEOGRAPHICAL ORDER OF THE LOCALITIES OF FIELD WORK. 

In this Report the localities of field operations are arrang-ed in a geographical order in 
four cli\·isions, the same as that followed in the report of 1891: the early classification by 
sections lurving been discarued in that report for the reasons there stated. 

These clivisons are: 
L The Easter11 Division, including the States east of the Mississippi RiYer. 
IL The Middle Division, comprising the States and Territories between the Mississippi 

River and the Rocky Mountains. 
III. The ·western Division, including the States and Territories between the Rocky 

Mountains and the Pacific. 
IV. The Division of Alaska, including its coasts bordering on the Pacific Ocean, on 

Bering Sea, and on the Arctic Ocean; also its inlets, sounds, bays, rivers, and the Aleutian 
and Pribilof Islands. 

ARRANGEMENT OF PART I OF THIS REPORT. 

The records of progTess in field and office work, the notices of publications [\lld of 
special operations, the explanation of estimates and e:-;tirnates in detail, the ahstracts of 
reports from field parties and of the annual office reports, and the tabular statements and 
reports which conclude this volume are arranged as follows, and constitute Part I, Report 
for 1892. 

Introductory statement; notice of field work and of the geugraphical order and classi
fication of its localities; the office of Standard \Veights and Measures: general statements 
of progress in field and office work, including notices of some of the publications of the 
Survey issued during the year; explanation of estimates and estimates in detail; abstracts 
of reports from field parties and of reports of special opeTations. abstracts of the annual 
office reports; notices of the Sub-offices at Philadelphia and San Francisco; and concluding 
statement. 
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Supplementary to this record and immediately following it are three tabular statements 
and four annual office reports. The tabular statements arc: I. One showing the distribu
tion of the field parties of the Survey. 2. One which presents the statistics of field and 
office work. 3. One giving a list of information furnished in reply to requests official or 
personal. The annual office reports are: r. That of the Assistant in charge of the Office. 
2. That of the Hydrographic Inspector. 3. That of the Disbursing Agent. 4. That of the 
Assistant in immediate charge of State surveys. 5. That of the Assistant in charge of the 
office of Standard ·weights and Measures. 

A 1ist of the maps and sketches illustrating the advance of the work to the close of the 
fiscal year follows, and the sketches themselves complete the volume. 

The progress of the surver afield and afloat throughout the entire territory of the 
United States to the close of the fiscal year is shown graphically in the maps of general 
progress, Nos.land 2, and in map No. 3, which exhibits progress in Alaska. In map :N'o. 4 
arc shown the longitude stations and connections determined by means of the electric tele
graph between 1846 and the end of the fiscal year; in map No. 5 are given the positions of 
the stations occupied for determinations of the magnetic declination, dip, and intensity 
between 1844 and June 30, 1892. and in map No. 6•are shown the lines of spirit-leveling of 
precision run, and the positions of gravity stations occupied to June 30, 1892. 
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GENERAL STATEMENT OF PROGRESS. 

I. FIELD WORK. 

EASTERN Drv1s10N.-States east o.f the Mississippi Rh•er.-The following named operations 
were in progress or completed within the limits and upon or off the coasts of the States east 
of the Mississippi River during the fiscal year I892: 

Triangulation, topography, and hydrography of the Schoodic Lakes from the vicinity of 
Grand Lake towards the Northeastern Boundary Monument; detailed topographic survey 
of the shores of the Kennebec River, .Maine, from Gardiner to Augusta; hydrographic exami
nations for the Coast Pilot on the coasts of Massachusetts and Rhode Island from Cape Ann to 
Point Judith; topographic and hydro graphic resurvey of Boston Harbor; delineation of margi
nal topography in the vicinity of Plymouth, Massachusetts; continuation of the town boundary 
survey for the State of Massachusetts ; completion of the hydrographic resurvey of Nan
tucket Shoals, and examination made of Squipnocket Ridge southwest of Mart has Vineyard; 
detailed topographical survey of the north shore of Nantucket Sound from Falmouth Heights 
to Hyannis Light; completion of the physical hydrographic survey of the south coast of the 
Island of Nantucket, and beginning of a similar survey on the south coast of Marthas Vine
yard; topographical additions and resurveys on :M:arthas Vineyard; continuation of the auto
matic tide gauge record at Bristol, Rhode Island, and similar record begun at Newport, Rhode 
Island; detailed topographical survey of Coasters Harbor Island for the Navy Department; topo
graphic and hydrographic surveys of the Connecticut River and triangulation incidental thereto 
continued; topographic and hydrographic surveys of the shore of Long Island continued 
from Southampton towards Montauk Point, and hydrographic survey made of Shelter Island 
Sound, Great and Little Peconic Bay and approaches; determination by exchanges of tele
graphic signals of the longitude lines, Albany-Detroit, Detroit-Chicago, and Chicago-Minne
apolis, with observations for latitudeatChicago; continuation of the topographical survey of the 
Hudson River; automatic tide gauge record maintained at 'Willets Point, New York; deter
mination in position of range points in use by New York Harbor pilots; tidal record continued 
at the automatic tidal station, Sandy Hook, New Jersey; geodetic operations continued in the 
State of New Jersey; topographic and hydrographic surveys on the coast of New Jersey 
between Atlantic City and Cape May; automatic tidal station established on South Wharves 
near the old Navy Yard, Philadelphia; completion of the topographical revision of the Dela
ware River water front of the City of Philadelphia; surveys for the Commission to adjust 
the boundary line between the States of Pennsylvania and Delaware; connection of the 
astronomical station at Rockville, Maryland, with the triangulation and observations for the 
variations of latitude at that station; establishment of an automatic tide gauge at the Navy 
Yard, 'Vashington, D. C.; topographical surveys on different scales of a designated area in 
the District of Columbia; determination in geographical position of the astro-physical station 
in the grounds of the Smithsonian Institution; hydrogrnphic survey of part of the ·washing
ton Channel, Potomac River; special surveys for the delineation and mapping of oyster beds 
in the waters of the State of Virginia; triangulation of the Appomattox River,Virginia; hydro
graphic examination off Cape Charles, Virginia; geodetic leveling between Richmond and 
Fortress Monroe; topographical additions and revisions in the vicinity of Old Point Comfort, 
Newport News, and Elizabeth River, Virginia; hydrographic resurvey of parts of Beaufort 
River, South Carolina; automatic tidal record maintained during part of the year at Tybee 
Island, Savannah River Entrance, Georgia; hydrographic work at the entrance to St. Simon 
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;.;uund, GeOTgia; geodetic leveling between St. Augustine and Cedar Keys, Florida, and in con
nection with that work, estab1ishment of automatic tidal stations at those ports; hydrogTaphic 
e:rnminations at Key \Yest and in the vicinity; surveys o(the Caloosahatchee River, Florida, 
and of Pensacola Bay; shore line topography and trigonometrical connection between Perdido 
and Mobile Rays; and hydrographic resurveys in Mobile Bay; continuation of triangulation in 
.,\Jahama tow::trds the Gulf of Mexico; determinations of the magnetic elements at stations in 
Michigan, \Yisconsin, Ohio, Indiana and Illinois; also in Washington, D. C., and Richmond, 
Virgiriia; geodetic operations continued in the Stateof\Visconsin; determinations in geograph
ical position of points on the boundary line b<:tween the States of Ohio and Indiana; measure
ment of prirnary base line at Holton, Indiana; connection of the base line at St. A11xrns, \Vest 
Virginia, with the triangulation, and continuation of geodetic operations in the State of 
Tennessee. 

MIDDLE D1v1sroK.-States and Territories between the Mississippi River and the Rocky Mountains.
\Vi thin the limits of the States and Territories just named the following operations were in 
progress or completed : 

Geodetic work continued in the State of Minnesota, including the connection of the tri
angulation of that State with the triangulation of the State of Wisconsin, and of the Sne11i11g 
Avenue base \vith a bench mark of leveling of precision; determination of the primary ion
gitude line Minneapolis-Omaha by exchanges of telegraphic signals; occupation of magnetic 
stations in the States of Minnesota and Iowa; exchanges of telegraphic signals for longitude 
between St. Louis and ).lacon City, Missouri; lines of geodetic leveling carried from Jeffer
son City to Kansas City, Missouri, and thence to Olathe, Kansas; extension to the westward 
in Kansas of the transcontinental triangulation along or near the thirty-ninth parallel, and 
advance of this triangulation in western Kansas and eastern Colorado; topographic and hyclro
graphic resurvey of Brazos River Entrance, Texas; reconnaissance for triangulation along 
the Rio Grande boundary between the United States and Mexico, and continuation of the 
magnetic record by means of the Adie magnetographs at San Antonio, Texas. 

vVESTERN DIVISIO:'<.-States and Territories bcnveen the Rocky .Ji[ou11tains and the Pacific.-Fielt1 
work in progress or completed ·within the limits and upon or off the coasts of the States and 
Territories between the Rocky Mountains and the Pacific included the following operations: 
Determinations in latitude and longitude of points upon the boundary line bet\veen the 
United States and Mexico for the International Boundary Commission; topographical sur
vey upon the south coast of California, vicinity of Monterey; primary triangulation upon 
or near the coast of California continued by the occupation of Mount Diablo; observations 
for the variations of latitude at the Lafayette Park Station, San Francisco, and for the mag
netic clements at Station Presidio; automatic tidal record maintained at Sausalito, Bay of 
San Francisco; triangulation preparatory to a topographical resurvey of San Francisco 
Entrance; trial course for steam vessels laid off in San Francisco Bay for the use of the Union 
Iron \Vorks; occupation of stations in continuation of the primary triangulation to the north 
of San Francisco Bay; hydrographic surveys on the coast of Oregon from Cape Meares to 
Cape Kiwanda, and in vVillapa Bay and Grays Harbor; triangulation and topography of the 
Colum1)ia River continued ahove Vancouver; hydrographic surveys on the coast of Wash
ington from Osett Island to James Island; resurveys of the water fronts of Port Townsend 
and Seattle, \Vashington; chronometric base station for longitudes maintained at Tacoma 
for comparison with chronometers brought from Sitka, Alaska, and topographic and hydro
graphic resurvey of Tacoma water front; resurveys for the Harbor Line Commission of the 
State of \Vashington of ports on Puget Sound; hydrographic surveys in \Vashington Sound 
continued; determination in geographical position of a station in the Yellowstone National 
Park, \Vyoming, with observations of the magnetic elements, and continuation to the east
ward of the primary triangulation near the thirty-ninth parallel in the Territory of Utah. 

DrvrsroN m· ALASKA.-In the Division of Alaska, which includes the coasts of that territory 
bordering upon the Pacific Ocean, upon Bering Sea, and upon the Arctic Ocean, with the 
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sounds, bays, inlets, and rivers, the following field operations were in progress: Suryeys, 
including triangulation, topography. and hydrography in Behm Canal and vicinity, in Boca 
de Quadra, Dixon Entrau ce, and Clarence Strait, and neigh !Jo ring waters; determination of the 
longitude of Sitka, and of a station on Yakutat Bay by transportation of chronometers from 
Tacoma; shore line and hyc1rographic surveys (>f Yakutat Bay, and base measurement and 
triangulation for the cletermination in height and geographical position of :Vlount St. Elias. 
In addition to the obsc:·,·ations fol' graYity at St. Paul Islmic1, Pribilof Group, Bering Sea, 
referred to in the last annual report, the Superintendent rnal1e a reconnaissance suryey of 
that island, upon which was based a map, published in April, 1892. 

SPECIAL OPERATIONS, 

In coi5pcration with National or State authorities and ·with the ln tcrnational Geodetic Asso
ciation, have been referred to in the introcluctory statement, and vvill recei\·e notiees more 
in detail towards the close of this volume. 

TOPOGRAPHICAL CONFERENCE. 

The Topographical Conference, cal1ed by the Superintendent in Deeemher, 189r, in on1er 
that an opportunity might be given to the topographers of the Survey for full and free dis
cussion of aims, methods, ancl recent advances in topography, met in \Vashington. D. C., in 
January, 18<)2, and, after a session lasting into .:\larch, submitted a report of their proceedings, 
which has been published as Appendix No. 16, Report for 1891, Part II. 

OFFICE WORK. 

During the past fiscal year the great need of more space for some of the most :import
ant work of the office has been largely met by the acquisition by the United States of the 
Butler buildings adjoining the office building on the north. The ad\·antages thus gained by 
the Survey, and the improvements introduced in the buildings under the d'.rcction of the 
Supervising Architect of the Treasury, are fully set forth in the annual rep(Ht of the Assist
ant in charge of the Office, v•hich is published as Office Report ::'\ o. 1 towmds the close of 
this volume. This report, taken in connection with the ann ua1 report of the Hydrographic 
Inspector, published as Office Report No. 2, gives a comprehensh·e vievv of the operations of 
the office during the year. 

Abstracts of these reports, summarizing their leading topics, follow the abstracts of 
the reports from field parties. 

HYDROGRAPHIC DISCOVERIES AND DEVELOPMENTS AS ANNOUNCED 
IN NOTICES TO MARINERS. 

The Notices to Mariners, which are issued 111011thly throughout the fiscal year, and oftener 
should occasion demand it, have a special Yalne to all who use the charts of the Survey. By 
their aid the charts can be corrected to date, since they contain information of changes 
in aids to navigation, of dangers discovered. and of changes in depths on the coasts and 
approaches to the coasts of the United States and adjace:it territories. They give also lists 
of new charts, chart agencies in the principal seaports, and of new publications; the names 
of charts the editions of which are exhausted, and the names of all charts canceled. A 
circular accompanies each notice, by means of which information deemed of importance 
to mariners can be communicated to the Superintenuent. 

During the fiscal year, beginning with No. 143 for July, 189r, and ending with No. 155 
for June, r892, thirteen separate numbers were issued, No. r49 being an index number, con
taining a fuJI index by localities, charts affected, and numbers and paragraphs of the notices, 
to the chart corrections made between January 1 and December 31, 189r 
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There were printed for free distribution 130 ooo copies of these notices. They are fur
nished to all who may apply for them at the agencies of the Survey in the principal ports of 
the United States, at the United States Customhouses, at the branch Hydrographic Offices of 
the Navy Deparlment in the principal seaport cities; at United States Consulates in foreign 
ports, at the Office of the Survey in ·washington, D. C., and at the Sub-offices in Philadelphia 
and San Francisco. 



 

UNITED STATES COAST AND GEODETIC Sl:HVEY. 

EXPLANATION OF ESTIMATES. 

The estimates submitted to the Secretary of the Treasury for the fiscal year r894 were 
accompanied by the following statement: 

UNITED STATES COAST AND GEODETIC St:RVEY, 

OFFICE OF THE St:PERI.N'TEXDE"T, 

/Fashing/011, D. C., Sj•tonbcr 30, JJ'92. 
SrR: In transmitting herewith estimates of the sums required for the maintenance of the 

operations of the Coast and Geodetic Survey for the fiscal year ending June 30, 189+, I beg 
to submit a few statements relative thereto. The amount asked for under the head uf "Part) 
Expenses" is considerably less than that in the estimates for the current year, the difference 
being about equal to the sum required for the prosecution of the Alaska Boundary Survey_ 

In view of the treaty recently made with the Government of the Dominion of Canada 
upon this subject, the survey of this boundary line must be vigorously pushed during the 
next two or three years. This will demand the service of several of the most experienced 
field officers, as persons competent to do this class of work can not be obtained from other 
sources. We are therefore compelled to postpone for the present year several important 
operations upon both the Atlantic and Pacific Coasts, those must urgent being included in the 
estimates. 

An increase in the amount for the repairs of vessels has been several times requested but 
not granted by Congress. It is again submitted and l1rged as an absolute necessity. :Many 
of the vessels of the Survey are becoming old, and the demands for repairs are constantly 
increasing. Some of them are now absolutely unseaworthy and arc no longer of service. 
Additional schooners are imperatively demanded for the execution of work on the Atlantic 
and Gulf Coasts, and it is to be hoped, with the aid of the additional amount asked for, that 
one new vessel of this type may be purchased this year. 

The estimates for pay of field officers are precisely as estimated and appropriated for 
the past two years. In the pay of the office force a few changes have been made, recom
mended by the Assistant in charge of the Office, and suggested by the experience of the past 
few years, during which the office force has remained essentially the same. The total sum 
required is somewhat less than the appropriation for the current year. In the way of 
furnishing the information regarding persons employed in the field and in the office, called 
for in the act making this appropriation, I submit the following : 

The appropriations made at the first session of Fifty-second Congress for the support 
of this Bureau during the fiscal year 1893, including the amount specially appropriated for 
the Alaska Boundary Survey, were less than the amounts estimated for by about $z3 ooo. 
Of this $17 500 was taken from the estimates for party expenses. Out of this fund, the 
expenses of the field operations are paid, except the salaries of the field officers which are 
appropriated for in detail. A field party consists generally of from three to ten or more 
persons, only one of which, the chief of the party, is one of the regularly employed field 
officers. The others are, in the interest of economy, employed temporarily, during foe 
period in which their services are actually required in the field. As the larger part of the 
party expenses arises out of this temporary employment, such employment has necessarily 
been dispensed with during the current year about in proportion to the reduction of the 
amount appropriated. 
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The number of field officers has also been somewhat less than before, not, however, on 
account of the lack of opportunity for their usefnl employment, but by reason of an actual 
diminution of their number through resignations and the extreme difficulty of filling their 
places. There has been a deficiency in the number available of both civilian and naval 
officers during the year, which, it is hoped, will prove to be but temporary. Several of the 
most experienced of J:he civilian experts have been called upon by other Departments of 
the Government, and by State and municipal authorities for service along lines for which 
their experience and training have especially fitted them. In this way the .\1ississppi RiYer 
Commission, the .\fexican Boundary Commission, one or two interstate Boundary Commis
sions, and other X ational and State authorities have been able to avail themselves of a 
technical skill which, it is safe to say, can not elsewhere be found. It is proper to remark that 
in all cases \Yhcre such details have been made, it has been upon the order of the President 
or that of the Honorable Secretary of the Treasury upon the request of the proper author
ities. The expansion in the U. S. Navy during the past few years has made it continually 
more difficult to procure the detail of the proper number of officers for duty on the vessels 
of the Survey, and the number actually thus in our service has decreased consiclerably within 
the past year or two, although it is proper to add that the Honorable Secretary of the Navy 
has always endeavored to supply the demands of this service as far as it appeared to be 
possilile for him to do so. 

Some of our most valuable civilian experts have been lost during the year by their 
v"luntary withdrawal from the service, owing to the much greater rewards for the present 
and promises for future professional advancement which they have found outside of Govern
rncnt employ. 

Owing to the dfficulty of filling the places thus made vacant, this tendency can not but 
cause anxiety to all ·who have the best interests of the Government in mind. The corps of 
field officers is one a1most unique in its training and experience. \Vith a maximum contin
uous service of fifty-four years, and an average of about twenty-seven years, it can safely 
challenge comparison with any other in the Government. Promotions are not rapid, and the 
compensation of the officers of the Survey, relative to that of any other profession in which a 
comparable amount of technical skill, training, and education is required, is very low. The 
important and responsible work which they are called upon to perform is such that the Gov
ernment could not afford to entrust it to any body of men lacking the- skill which they have 
acc1uircd through their long experience and special train1ng. A single serious blunder 
might be more costly than the maintenance of the whole corps for several years. 

The same remarks may be justly applied to the office force, where skilled computers, 
clerks trained to the performance of special duties, and technical experts of various kinds, 
receive much less compensation than the rarity and value of their accomplishments entitle 
them to. It would be unjust to a1low this opportunity to pass \vithout bearing testimony to 
the generally faithful and conscientious manner in which they discharge the duties which 
devolve upon them. 

In the estimates for office expenses, a few changes have been made in the sums asked 
for in the several paragraphs involving both reduction and increase. They are such as 
experience has shown to be in the direction of a wiser distribution of the sum total which 
is not increased thereby. 

In conclusion I desire to invite attention to the fact that these estimates are lower than 
any made during the past twenty-fiye years, as a result of a careful scrutiny of every item, 
and a desi.re to conform strictly to the policy which I adopted in the beginning, of asking 
Congress for the minimum sum a1)so1utely required for the execution of the important 
operations entrusted to this Bureau. 

The amount estimated for the office of Standard \Veights and Measures is identical with 
t1iat appropriated for the current year, except two additional sums, one for the purchase of 
an instrument, and the other to provide a suitable room for a balance of precision. 
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During the past year or two, the office has been cal1ec1 upon by the Department of Agri
culture and the Bureau of Internal Revenue of the Treasury Department for the standard
izing of the quartz plates usecl in the classification of sugar. The important interest~ 

involved and the high accuracy demanded render nccl:ssary the purchase of an instrument 
of the hig;he'5t degree of precision. 

There is at present no place iu the office suitable for the mounting of the most accurate 
balance belonging to the Government. The number of weights received for stauclarclizing 
is increasing rapidly, and the degree of accuracy required is constantly becoming; higlwr. 
A suitable balance room can be had at comparati\'ely small cost by utilizing the space between 
the Butler building and the Coast Survey buiicling, the erection of two 'Nalls only being 
demanded. 

It is of the utmost importance that this should be <lone, and the amount asked for is 
necessary and sufficient for the purpose. 

Respectfully yours, 

THE HoNoR,\llLE THE SECRETARY OF THE TRE.'>St:RY, 

lf'ashiiiglell, D. C. 

T. C. 

ESTIMATES FOR THE FISCAL YEAR ENDING JL'NE 30, 1894, 

}lL?\ PENH ALL, 

Supcri1;/1·11Jo1t. 

For C\'ery expenditure requisite for and incident to the sn1Tey of the .Atlantic, Gulf, 
and Pacific Coasts of the United States ancl the coast of the Territory of Alaska, including 
the survey of rivers to the head of tide water or ship na.-igation; deep sea soundings, tem
perature, and current ohsen·ations along the coast and throughout tbe Gulf Stream and 
Japan Stream flowing off the said coasts ; tidal observations; the necessary resurveys; the 
preparation of the Coast Pilot; continuing researches and uthcr work relating to terrestrial 
magnetism and the magnetic maps of the United States ancl adjacent waters, and the tables 
of magnetic declination, dip, ancl intensity usually accompanyin;,;· them; and including 
compensation not otherwise appropriated for of persons emplo:.Td on the field work, in con
formity with the regulations for the government of the Coa~;t and Geodetic Survey aclo11ted 
by the Secretary of the Treasury; for special examinatioas that may be required by the 
Lighthouse Board or other proper au foority, and including tra\'eling expenses of officers 
and men of the Navy on duty; for commutation to officer:; of the field force while on field 
duty, at a rate to be fixed by the Secretary of the Treasury, not exceeding $2·50 per day 
each; outfit, equipment, and care of vessels used in the ~un ey, and also the repair::; and 
maintenance of the complement of vessels, to he expended in accord;ince with the regulations 
relating to the Coast and Geodetic Survey frorn time (o time prescribel1 by the Secretary of 
the Treasury, and under the following heads . .Pro<:iJeJ, That no ad\'ance of money to chiefs of 
field parties under this appropriation shall be made unless to a commissioned officer, or to a 
civilian officer who shall give bond in such sum as the Secretary of the Treasury may direct: 

FoR PARTY EXPENSES: 

For the survey of unfinished portions of the Atlantic Coast from Maine to 
Florida, including the eastern boundary of Maine to the International 
Boundary Monument; the coast of New Brunswick east\'rnrd to Pt. Lepreau; 
Grand Manan Island; Portsmouth Harbor and Piscataqua River: New
buryport Harbor and Merrimac River to Haverhill; Connecticut River to 
Hartford; Hudson River to Troy; Delaware River from Philadelphia to 
Trenton; Bogue Inlet and interior waters along the coast of North Caro
lina, and Cooper and Ashley Ri\·ers, South Carolina, and for necessary 
resurveys, including Boston Harbor, Buzzards Bay, Nantucket Souncl, 
Chesapeake Bay and tributaries, the coast of New Jersey from Sandy 
Hook to Cape May, St. J olms River to Jacksonville, and Fort George Inlet_ $zo ooo 
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FoR PAR TY ExPENSEs-Con tinued. 
To continue the primary triangulation from the vicinity of Montgomery 

towards l\fobile, and for triangulation, topography, and hydrography of 
unfinished portions of the Gulf Coast, including Lake Pontchartr:lin and 
the resurvey of Pensacola Bay _______________________ . ___________ . ____ . $1 o ooo 

To make offshore soundings along the Atlantic Co~tst and current and tempera
ture observations in the Gulf Stream, and for the maintenance of the steamer 
Blake at Chicago during the continuance of the Columbian Exposition, 
and her transportation to New York __________ ------ ____ ------__________ 8 ooo 

For con tinning the survey of the coasts of California, Oregon, and \Vashington, 
including offshore hy<lrography, and to continue the survey of the 
Colun1bia River to the Cascades, triangulation, topography, and hydrog-
ra ph y _____________________________________________________ .. _ _ _ _ _ _ _ _ _ _ 2 o ooo 

For continuing explorations in the waters of Alaska, and making hydro graphic 
surveys in the same, and for the establishment of astronomical, longitude, 
and magnetic stations ________ ------------ __________________ ------------ lo ooo 

For continuing the researches in physical hydrography relating to harbors 
and bars, including computations and plottings, and for continuing tidal 
observations on the Atlantic, Gulf, and Pacific Coasts _ ·--- ------ ---- --- . i3 ooo 

For examination into reported dangers on the Atlantic, Gulf, and Pacific Coasts, 
and to continue the compilation of the Coast Pilot, and to make special 
hydrographic examinations for the same ______ -------------------------- 4 ooo 

To continue mag·netic observations, including the maintenance of the Mag-
netic Observatory ______ ------------------_----- __ ---· ____ ---- ____ ------ 3 ooo 

For continuing t11e line of exact levels westward and southward from the 
vicinity of Kansas City, Missouri; westward from Old Point Comfort, Vir
ginia; eastward from San Prancisco, California: eastward from Vicksburg, 
Mississippi; between Jacksonville and Cedar Keys, Florida; and from the 
vicinity of Chicago, Illinois, to Lake Erie. ______ ------------·----------- 5 ooo 

For furnishing points to State Surveys, to be applicrl as far as practicable in 
States where points have not been furnished, and for surveying and dis
tinctly designating with permanent monuments that portion of the eastern 
boundary of the State of California commencing at and running south
eastward from the intersection of the thrity-ninth degree of north latitude 
with the one hundred and twentieth degree of longitude west of Green-

vvich ---------------- ------------------------------------------------- 17 500 

For determinations of geographical positions and to continue gravity deter-
rrlinations ---------------------------------------- ____ ----------------- 5 ooo 

For continuing the transcontinental geodetic work on the line between the 
Atlantic and Pacific Oceans, including a primary base in the vicinity of 
Salt Lake and the necessary check bases ____________ . _. _. _ •. - . - - - - - _. - _. 15 ooo 

For traveling expenses of officers and men of the Navy on duty, and for any 
special surveys that may be required by the Lighthouse Board or other 
proper authority, and contingent expenses inci<len t thereto ___ ._ •.• _ •. ___ 3 500 

For objects not hereinbefore named that may be deemed urgent, including 
the actual necessary expenses of officers of the field force temporarily 
ordered to the office at 'Vashington for consultation with the Snperin
tendent, to be paid as directed by the Superintendent, in ac:cordance with 
the Treasury regulations--------------------------------·--------·----- 6 ooo 
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FoR PARTY ExPENsEs-Continued. 
[For contribution to the International Geodetic Association for the measure

ment of the earth, $s50, or so much thereof as may be necessary, to 
be expended through the office of the American Legation at Berlin; and 
for expenses of the attendance of the American delegate at the general 
conference of s;i.id Association $550, or so much thereof as may be neces
sary, P1w'iileil, That such contribution and expense of attendance shall be 
payable out of the item "for objects not herein before named;" and 20 

per centum of the foregoing amounts shall be available interchangeably 
for expenditure on the objects named.J 
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In all for party expenses_________________________________________ $qo ooo 

ALASKA BOUNDARY SFRYEY: 

Towards the joint survey of the territory adjacent to the boundary line of 
the United States of America and the Dominion of Canada between the 
Territory of Alaska and the Province of British Columbia, and the North
west Territory of Canada, from the latitude of fifty-four degrees and 
forty min'utes north, to the point where said boundary line encounters 
the one hundred and forty-first degree of west longitude, with a view to 
the ascertainment of the facts and data necessary to the permanent de
limitation of said boundary line in accordance with the spirit and intent 
of the existing treaties in regard to it between Great Britain and Russia 
and between the United States and Russia, $25 ooo, to be available until 
expended _________ . _______________________ . _________ . ___________ • _____ _ 

[And the whole expense of this survey on the part of the United States 
shall not exceed the sum of $60 ooo.J 

FOR REPAIRS AND MAINTENANCE OF VESSELS: 

For repairs and maintenance of the complement of vessels used in the Coast 
and Geodetic Survey_------------------------ ________ -----------------. 

PAY OF FIELD OFFICERS: 

For Superintendent_ ___________ ---------------------------- ______ ---·------
For two assistants, at $4 ooo each _________________ ----·---------------------
For one ass is tan t . ___ . _____ . ___ . __ . ________ . _______ . ______________ .. _______ _ 
For one assistant.·---------- ____________ . ________________________________ _ 

For four assistants, at $3 ooo each ______ ---------- _____ ------ ------ _______ _ 
For two assistants, at $2 800. _ -· __________________________________________ _ 

For two assistants, at $2 600 ______ ---------------- ______ --------------------
For six assistants, at $z 400. _______ - - • _____ .• ______ • _______ • _ - __ • _ - _. _ .. ___ _ 

For four assistants, at $z 200 each ___________ -·-------- __________ ------ __ --·. 
For seven assistants, at $2 ooo each_ .. ________ ._._. ______ ._._._. __ ._. __ ._. __ 

For nine assistants, at $1 800 each------------------------ ____ --------------
For six assistants, at $r 600 each_-----------·------------------------·-----
For five subassistants, at $r 400 each ___________ ------------------------- ---
For two su bassistan ts, at $r 200 each _______ . _________ . _____ . _ . _. ____ .: . ______ . 

For aids temporarily employed at a sal.ary not greater than $<1oo per annum each 

In all ___ •• _______ . _____ . __________ • _______________________ . ___ . _ ... 

$25 000 

$35 coo 

$6 000 

8 000 

3 ()co 

3 200 

12 000 

5 600 

5 200 

14 400 

8 800 

I4 coo 
16 200 

9 (>OO 

7 000 

2 400 

3 6;:)0 

$r 19 600 

----
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PAY OF OFFICE FORCE: 

For one disb11rsing agent. _______________________________ ------- ____ ------
For one general office a~sistant_ __________ . ____________________________ . ___ _ 
For one chief of division of library and archives _____________ . _____________ _ 

For clerical force, namely: 

For two, at $r 65oeach---------------------------------------------------
For t'vo. at $ r 600 each _____ .. _________________ . _________________________ _ 
For three, at $1 400 each _____________________________ ------------- _____ _ 
For four, at $1 200 each_____ _ _ -· ________________________________________ _ 
For four, at $1 ooo each _______________________________________________ _ 

For chart correctors, buoy colorists, stenographers, writers, typewriters, and 
copyists, namely: 

For one __________ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - 7 - - - - - - - - - - - - - - - - - - - - - - - - - -
For three, at $900 each ______________________ .. ___________________________ _ 
For one _________________________________________ .. _ -· ------ ______ ------
For ten, at $7 2 o each __________ . _______ .. _____________ . ________________ '" .. 
For one _________ . _________ . _____________ . _____ . _____________ . ___________ _ 

For topographic and hydrographic draughtsmen, namely: 
For one __ .. ______________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ .. _____________ _ 
For one.__________ _ __ . ___ . _______ . __ .. ___ . _ - . ___ - _____ - . - . - - - ___ - . _____ _ 

For t'.VO, at $z ooo each ______________ -------------------------------------
For three, at $r 800 each.------ __________ ------ __ ... ______ -- ______________ _ 

For two, at $1 400 each. _____ -- ---- _ --- ------ -- --- - -- - - ---- ---- - ------ - _ --
For three, at $ r 200 each ___ · __________________________________ .. _ _ _ _ _ _ _ _ _ _ _ 

For t\YO, at $1 ooo each __________________ ---- _____ --- - . ____ ---- _____ ------

For three, at $900 each_----- - -- - - ---- -- ---- ---- - - - - - - - - ---- - --- ---- - ----

For astronomical, geodetic, tidal, and miscellaneous co1nputers, namely: 

For three, at $z ooo each ________ ---------------- ____ ----------------- ___ _ 

For two, at $1 600 each-------- ____ ---------------------------------------
For two, at $1 400 each ______ .. ___ - _ - - . _ - . - __ - - - _. - _ - . - _. - . - - -- __ - - ___ .... 
For three, at $r 200 each _____________________ . _______ . __________________ _ 
For two, at $1 ooo each ___________________ ----- _______ ._.--------- _______ _ 

Fur copperplate engravers, namely: 
For three, at $z ooo each ________________________ -------------------------
For three, at $ 1 800 each __________ . _____ . ___ .. __ . ____ . ______ - - _. _ - _ - - .. _. 

For two, at $1 600 each _________________ ----------------------------------
For one ________________________________________________________________ _ 
For one _________ . ___________________________________________ . ______ . ___ _ 

For adc1iti.onal engravers, at not to exceed $900 per annum each_------ ___ _ 

For electrotypers and photographers, plate printers and their helpers. instru
ment makers, carpenters, engineer, janitor, and other skilled laborers, 
namely: 

For two, at $ 1 800 each. __ •• __ • __ . _______________________________________ _ 
For two, at $1 600 each. ______ . ___ . _______________ . __ .. __________________ _ 

For two including a janitor, at $r 200 each _______ . _______________________ _ 
For nine, at $1 ooo each ____ . ____________________________________________ _ 
For two, at $900 each. _______ • __ • __ . _____ • _____ . __ .. _____________________ _ 
For seven, at $ 7 oo each ______ . _ • _ • _ • ____________________ .• _______________ _ 

~2 200 

2 200 

I 800 

3 3co 

3 200 

4 200 

4 800 

4 000 

I 200 

2 700 

8co 

7 200 

600 

2 400 

2 200 

4 000 

5 400 

2 800 

3 600 

2 000 

2 700 

6 coo 

3 200 

2 800 

3 600 

2 000 

6 000 

5 400 

3 200 

I 200 

I 000 

4 000 

3 600 

3 200 

2 400 

9 000 

I 8oc. 

4 900 
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PAY OF OFFICE FORCE-Continued. 

For watchmen, firemen, messengers and laborers, packers and folders, and 
miscellaneous work, namely: 

For three, at $880 each .... ___ . _. _. ___ . _ .. _ .. __ . _. __ . _ ...... __ .. _. _______ _ 
For six, at $820 each ___ .•. _ . _____ . _ . ___ .·. __ . __ . ___ ... _ . _ . _____ .. _. ______ _ 
For two, at $100 . _. __ • _ ••• _. ___ . __ • __ •• _____ •. _. _ •.•.. - - - __ - ..• _ .. _. ____ _ 

For three, at $640 __ •• _ •• __ ~ _. ___ ••.• - - - • . - • - • - • - - - . - . - .. - . - - - - - - - - .. - - - . 

For four, at $630 each ________________________________ -----------·-- _____ _ 
For four, $s 5 o each __ . _ •. __ - ____ ... _________ .. - _ - . - - - - . - ... - - - ... - _ - - - - _ - _ 

For two, at $365 each._ .. - .... - .. _ - ..... - • - . - - - . - - - - - - - - - - - - - - - - - - - - - - - - - -

PUBLISHING OBSERVATIONS: 

For the discussion and publication of obsen·ations _ .. _. _. _____ .. ____ . _. __ ... 

OFFICE EXPENSES; 

For the purchase of new instruments, for materials, supplies, and labor re
quired in the instrument shop, carpenter shop, drawing- division, and 
library and archives, and for books, maps, charts, and subscriptions _____ _ 

For copperplates, chart paper, printer's ink, copper, i;inc, and chemicals for 
electrotyping and photographing; engraving, printing, photographing and 
electrotyving 1mpplies; for extra engraving and drawing, and fur photo
!ithographing charts and printing from stone and copper for immediate 
use . _ . __ . _____ .... _. __ .. __ ..... _____ . _ . __________ . ______ . _ .. _______ . __ _ 

For stationery for the office and field parties, transportation of instruments 
and supplies, when not charged to party expenses, office wagon and horses, 
fuel, gas, telegrams, ice, and washing______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____________ _ 

For miscellaneous expenses, contingencies of all kinds, office furniture, re
pairs, and extra labor, and for traveling expenses of assistants and others 
employed in the office, sent on special duty in the service of the office. __ 

Total general expenses of office __ • __ . _ .. ___ . __ . ______ .. _. ____ •. __ .. __ 

That no part of the money herein apprc?priated for the Coast and Geo
detic Survey shall be available for allowance to civilian or other officers 
for subsistence while on duty at ·washington (except as herein before pro
vided for officers of the field force ordered to \Vashington for consultation 
with the Superintendent), or to officers of the Navy attached to the Survey, 
except as now provided by law. 

PRINTING AND BINDING, COAST AND GEODETIC SURVEY; 

The estimate for printing and binding is the same as for the present year. 
Total Coast and Geodetic Survey (exclusive of printing and binding) for the 

15 

$2 640 

4 920 
I -.fOO 

I 920 

2 520 

2 200 

73° 

$r ooo 

9 000 

r8 coo 

6 500 

s 500 

:fi:.>9 000 

fiscal year ending June 30, 1894 _____________ --·--- ---· --···--------·-- __ $502 530 

OFFICE OF' CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES: 

Sala1ies, Office of Standard TY'dghts and Jl.£easures: 
For construction and verification of standard weights and measures, includ-

ing metric standards; for the customhouses, other offices of the United 
States, and for the several States, and for mural standards of length in 
Washington, D. C.: one adjuster, at $1 500; one mechanician, at $1 250; 
one assistant messenger and one watchman, in al 1. _____ ... _______ ... ___ _ 
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OFFICE OF CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES: 

C(}1J/i11gent Expmses, Office o.f Standan! TVeights and ~lfeasures: 
For purchaE>e of materials and apparatus and incidental expenses _________ _ 
For expenses of the attendance of the American mern her of the Interna

tional Committee on Weights and :.\1easures at the general conference 
provided for in the convention signed May 20, 187 5, the sum of $600, or 
so much thereof as may be necessary __________________________________ _ 

For one double quartz compensating polariscope__________ _ _____________ _ 
For enclosing space between Butler building- and Coast and Geodetic Survey 

building with walls and roof to pro.vide a suitable place for a balance of 
precision and mounting same ---- ____ ------ -----. _________________ .. ___ _ 

$soo 

600 

275 

I 800 
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1892. 

r. Maine. 
2. New Hampshire. 
3. Vermont. 
4. Massachusetts. 
5. Rhode Island. 
6. Connecticut. 
7. New York. 
8. New Jersey. 
9. Pennsylvania. 

EASTERN DIVISION. 

STATES EAST OF THE MISSISSll'Pl RIVER. 

10. Delaware. 
II. Maryland. 
12. District of Columbia. 
I3. Virginia. 
I4. North Carolina. 
15. South Carolina. 
16. Georgia. 
17. Florida. 
18. Alabama. 

19. Mississippi. 
20. Michigan. 
2 1. \Visconsin. 
22. Ohio. 
23. Indiana. 
24. Illinois. 
25. \Yest Virginia. 
26. Kentucky. 
27. Tennessee. 

Progress Sketches No. r, Nos. 4 to 9, inclusive, and Nos. 14, 15, and 16, sho\v the localities 
of field work in the Eastern Division. A list of Progress Sketches is given at the close of 
this volume. 

Continuation of the topographic survey of the Schoodic Lakes toward t!u' Northeastern BoundmJ' 
Monument.-The topographical survey of the Schoodic Lakes from the limits of topography 
executed in preceding seasons towards the Northeastern Boundary Monument having been 
assigned to Assistant Stehman Forney, by instructions issued June ro, r 892, he proceeded to 
Vanceboro, Maine, where he organized his party, obtained canoes and camp equipage, which 
had been stored there, and then started for Forest City at the eastern end of Grand Lake. 
Here he went into camp, and having adjusted two of the signals of the triangulation, and 
put up forty-eight signals for the topography, he was ready to take up plane-table work, but 
stormy weather from June 17 to 30, prevented actual operations in the field. 

His progress later in the season will be stated in the next annual report. 
Under subsequent headings will be found notices of the survey of the Kennebec River, 

Maine, and of the reconnaissance along the Rio Grande boundary between the United States 
and Mexico, executed by Mr. Forney during the fiscal year. 

Topugraphic and hydrilgraphic surwy of the Schilodic Lakes from Grand Lake northz(!arrily.-In 
continuation of the survey of the Schoodic Lakes, which form a prominent part of the north
eastern boundary between the United States and the Dominion of Canada, Assistant Joseph 
Hergesheimer proceeded in pursuance of instructions to Forest City, Maine, and on July i, 

1891, began preparations for a shore line survey of Grand Lake. 
For this purpose he was furnished with three projections, each on a scale of 1-10 ooo, or 

6•34 inches to the statute mile. Having moved his party across the lake to Weston, he began 
the survey from this place July ro, and on August 5, having finished the first topographical 
sheet, he transferred his headquarters two days later to Orient, at the head of the lake, and 
from this point carried on the topography of the north shore. The second plane-table sheet 
was finished September io, and the third one begun the next d.ay. Work upon this sheet 
was partly completed, when, on September 19, Mr. llergesheimer's illness made it necessary 
for him to postpone the fUrther prosecution of the survey till another season. 

&Ex.37--2 
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Before dosin); operations, signal flag-s in trees had been put up on the Monument stream 
between station Hornet and the Initial Boundary Monument so that points might be deter
mined to facilitate the survey of the topography of the stream. 

Unfavorable weather retarded the work greatly, nearly one-half of the whole number 
of working days being stormy. 

The statistics are: 
Triangulation: 

Number of stations erected------------------------------------------- 5 
Number of geographical positions determined----------------·-------- z 

Topography: 
Number of miles of lake shore surveyed _ . _________ . ___________________ 7 r "'75 

Mr. James H. Van Horn served acceptably as recorder in the party. 
During part of the following winter and spring, Mr. Hergesheimer hau charge of a party 

on the west coast of Florida, and after his return north, he was instructed early in June to 
proceed to Forest City and resume the survey of Schoodic Lakes from the vicinity of Grand 
Lake northwardly. 

The progress of this work will be adverted to in the next annual report. 
Topographical surl!ey of Chipuneticook Lake, the lower lake o.f tlze Schoodic Lakes, Maine and New 

Brunswick.-Reference was made in the last annual report to the beginning of a topo
graphical survey of the lower Schoodic Lakes to the north of Vanceboro, Maine. A plane
table survey of the lower lake, locally known as Chipuneticook (or Spednic) Lake, began 
June 14, r89r, by Su"nassistant J. A. Flemer, was completed September 19, the work having 
been executed on three topographical sheets, each on a scale of I-Io ooo. 

Mr. Flerner remarks that the :first, or lower, of this chain of 1akes trends rqainly from 
west to east, although the numerous coves (some of which were probably separate lakes in 
former times) trend in a direction from northwest to southeast. Some of these coves are 
quite <leep, and more or less enclosed by shores detached from those of the main lake. Only 
a narrow thoroughfare connects Lalrn Palfrey with the main lake, and hence it appears as 
a distinct and separate body of water. 

Numerous islands, and rocks fonnil1g attenuated islands which resemble sea walls, 
indicate the course of the shore line in years gone by. The appearance is as though the 
lower lake had been divided by narrow dikes or walls of land into many distinct bodies of 
water, and that the action of the winds and waves, together with the rising of the level of 
the lake some eight feet by means of a dam at Vanceboro, had combined to wash out and 
eat away the narrow barriers, thus permitting the waters to join. The heads of nearly all 
of the coves are filled with dead boles of large trees still standing erect and indicating .plainly 
that the area coveretl by these dead forests was formerly dry land, the forest growth thereon 
having been gradually killed by the raising of the water level. 

Over the entire area under survey numberless bowlders are found scattered, many being 
large enough to appear above water in the coves and in the main lake, and also along the 
shores of the lake and islands, forming silent reminders of the drift or glacial period. 

All of the country surrounding this lake is wooded, excepting a few clearings tenta
tively established for farming purposes, all of which, however, at this date have been 
abandoned. The old clearings known as the "Musquash settlement," between Musquash 
Stream and Deadman's Cove, and the Todd Farm, south of Muncy Cove, still yield some 
hay, but nobody 1ives on either place. The woods consist chiefly of white and yellow birch, 
rock and sugar maple, poplar or bass wood, white cedar, hemlock, spruce, fir, and a few pines. 

Chipuneticook Lake contains good fish, chiefly p1ckerel, white and yellow perch, and 
white fish. These are caught in nets and shipped to Boston formarket. The woodsabonnd 
in deer; bears are frequently captured, and wild ducks frequent the low and marshy grounds 
in the heads of the coves in great numbers. The general abundance of game is no doubt 
due to the i,vise game laws of this section, and to the fact that enough game wardens are 
employed by the State for their enforcement. 
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With r_egard to his survey, Mr. Flemer observes that the shore line was accurately 
delineated, and that the positions of all single rocks when above water were carefully 
determined, but that the contour lines from the Upper Cutting-off Place above Vanceboro 
to Forest City Landing were mostly sketched in. These hypsomctrical lines give a fair 
representation of the topography as far as the wooded character of the country would 
permit the work. to be carried on without giving too much time to it. · 

Mr. Flemer reports a commendable performance of duty by Messrs. James F . .Mitchell, 
Edward Sandford, and Sprigg Chesley, who served as general aids during the season. 

Following arc the statistics: 
Topography: 

Area surveyed in square statute miles ___________________ ---- .. ---- __ 12·4 

Length in statute miles of shore line of lake and island ___ ------------ 98·8 
During the winter of r891-92 Mr. Flemer took part in a Topographical Conference called 

by the Superintendent, and after its close was assigned to field duty, reference to which is 
made later in this volume. 

Detailed topographic sur;;ey o.f the east and west s1lores "o.f the 11..'enneber Riz'er /rom Gardiner to 
Augusta, including the citieso/ Augusta and Gardino-and the to·wns <'./ .l-Iallmud!, Chelsea, 1md Rall<i.:;•!J!t.-
The work of Assistant Stehman Forney on the Kennebec River during the season of 1890 
induded the shore line survey and hydrography of the river from Gardiner to Augusta, as 
tateu in the last annual report. 

In July, 1891, Mr. Forney re-organized his party under instructions to make a detailed 
topographical survey of t_he country on both sides of the river, going back far enough from 
the shores to take in the cities of Augusta and Gardiner and the towns of Hallowell, Chelsea, 
and Randolph as also all of the prominent topographical features on the east and west shores. 

This work was executed on one plane-table sheet. scale r-ro o:io. It was begun July r8, 
and finished October 31, 1891. The contours are shown for every 20 feet of elevation 
above the mean high-water level of the river Mr. Forney states that in and around the 
cities of Augusta and Gardiner, the contouring involved difficult and tedious work. 

Much valuable information was obtained by Mr. Forney in the ccurse of a trip whic11 l:e 
took down the river to its mouth on one of the towing company's tugboats with one of 
the river pilots, and such data as he deemed would be useful he communicated in a special 
report to the Superintendent. Among the suggestions which he ma1{es for Aids to Navi
gation greatly needed by shipm2sters and pilots are these: Astcam whistle on Pond Island; 
n fog bell on the southwest end of Perkins Island; and a red light on Doubling Point. 

Mr. J. L. Merrill, of Dartmouth College, rendered efficient service as recorder in the party. 
The statistics are: 

Topography: 
Area surveyed in square statute miles_.------------------------------ 15 
Ler::gth in statute miles of shore line of creeks and ponds---·-------- 8 
Length i11 statute miles of roads __ .... _·-----------·----------------__ 3i-5 

Duty assigned to Mr. Forney on the survey of the Rio Grande during the winter of 
1891-92 is referred to later in this volume. 

Hydrographic examinations f<>r tlte Coast Pilot between Cape Ann and Poi11t /udith.-For the pur
pose of verifying the manuscript of the Atlantic Coast Pilot, Part III, covering· that part of 
the coast and approaches between Cape Ann and Point Judith, Ensign E. H. Tillman, U.S. N., 
Chief of the Coast Pilot Division of the Hydrographic Inspector's Office, was directed, 
towards the end of June, 1892, to proceed to Boston, Massachusetts, and report to Lieut. L. K. 
Reynolds, U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer Endearor. 
Instructions were at the same date given to that officer to move the Endem•or to such points 
as were desired by Ensign Tillman from time to time to facilitate the progress of his exami· 
nations. Mr. Eugene Veith, a compiler in the Coast Pilot Division, was directed to report 
to Lieut. Reynolds for duty as Mr. Tillman's assistant. 
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At the close of the fiscal year, examinations had been made of Gloucestf;!r and Salem 
Harbors and an examination of Boston Harbor begun. 

In Gloucester Harbor, a bowlder, bare at low water, was found lying half way between 
red bnoy No. 8 and the southern end of the wharf, to the eastward vf it; bnt it is of little 
importance, as it lies near the side of the harbor and wharf which is seldom used. 

In Salem Harbor, a shoal spot, reported by Capt. Phillips, of Beverly, to the northward 
of Little Haste Beacon, was found and located by Mr. Tillman. It is a small spot, having 
over it a least depth of 17 feet with from 4 to 4f2 fafhoms around it. Its position, as deter
mined by angles and bearings to prominent objects in the vicinity, will be marked on the 
charts. 

Other examinations leading to developments of importance will be adverted to in the 
report for the next fiscal year. · 

Topographical resurvey of Boston Bay and Harbor.-In pursuance of instructions, dated June 
r3, 1892, Assistant R. Meade Bache proceeded soon after that date to Boston and conferred 
with Assistant Henry L. ·whiting with regard to the proposed topographical resurvey of 
Boston Bay and Harbor, examining the original plane-table sheets and the maps on record 
in Boston. A report of the results of this conference, stating what limits would be desirable 
for the resurvey and the scales recommended for the prosecution of the work was transmitted 
to the Superintendent. 

During the week that remained before the close of the fiscal year Mr. Bache was occupied 
in preparations for field work. The progress of his survey will be adverted to in the next 
annual report. 

Field work executed by Mr. Bache in completing the detailed topographical resurvey of 
the Philadelphia City Front is referred to under a subsequent heading. 

Between January 18 and. March I I he was on duty in ·washington as a member of the 
Topographical Conference convened by direction of the Superintendent . 

.EiyrirograpJ1ic rernrz1e)' of Boslo!l Bay anri Harb<Jr.-A resurvey of Boston Bay and Harbor 
having become necessary in the interests of commerce and navigation, owing to changes from 
causes both natural and artificial, which had taken place since the publication of the chart 
of 1867, based upon surveys executed between 1846 and 1864, instructions were issued to 
Lieut. W. F. Low, U. S. N., Assistant Coast and Geodetic Survey, commanding the schooner 
.El1gre, to take charge of the hydrographic portion of the resurvey. 

For this work he was furnished with seven projections, each on a scale of r-10 ooo, and 
one p:·ojection, scale 1-2 500. Five of these projections were intended for the commanding 
officers of the steamers Blake, Bache, and EnilemNr, these vessels having been assigned to the 
Boston Bay work, and their commanders directed to report to Lieut. Low upon their arrival 
in the harbor. 

Lieut. Low has submitted a summary report of progress up to the close of the fiscal 
year. 

He anchored in Nantasket Roads on the evening of May 26, 1892; was towed up to the 
Navy Yard next day, and at once took up work on projection No. 8, scale 1-2 500, covering 
the inner harbor of Boston. His survey was in active progress at the close of the fiscal 
year. 

The following named officers were attached to the party on the Eagre: Lieut. C. S. Ripley, 
U.S. N.; C. H. Deetz, draughtsman, United States Coast and Geodetic Survey; Paymaster's 
Yeoman R. W. Stevens, U. S. N., and Ship's Writer Wm. B. Proctor, U. S. N. 

Up to J1me 30, Lieut. Low reports the following statistics: 
Hydrography: 

Number of miles run in sounding - - -- ---- - - ---- - - - - - _ ---- _____ ----- 43 
Number of angles measured ______ ---------------------------------- 1 355 
Number of soundings ______ ------ ___ ..; ______ ---------------- ... ------- 5 433 
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Topographical surZ'eyo.f a specified area south o.f P£wnouth, ilfassachusctts.-A report with sketch 
showing work accomplished in the spring and summer of 1892 up to June 30, has been 
submitted by Subassistant ]. A. Flemer, who went to Plymouth, Massachusetts, under 
instructions to make a topographical survey of a selected area on a scale of r-30 oco to the 
south of that town. Before beginning the sun,ey, Mr. Flemer \\'as directed to confer with 
Assistant H. L. ·whiting, whose familiarity with the country would enable him to give infor
mation that would facilitate field operations. 

Between May 28, when a reconnaissance for the work was begun, and the end of the 
fiscal year, the party under charge of Mr. Flemer had surveyed an area of 6·6 square miles, 
bounded on the north by the southern county road from Plymouth to Manomet; on the east 
by the road leading from the Manomet Grammar School through Nichol's farm to Fresh 
Pond, thence along Island Pond Road to Island Pond; thence m a northwesterly direction 
to Wriglit's clearing; and after taking in Telegraph Hill, the western boundary follows the 
Sandwich Road to Eel River. 

Mr. Flemer observes that the country is wooded except in the immediate neighborhood 
of Eel River and Manomet; the woods are of a mixed growth mainly,. but on the Pine Hills 
south of Manomet Hill pines predominate. The undergroyvth is dense, and consists chiefly 
of scrub oak. Very little farming is done in this section, the sale of wood for fuel, and the 
raising of cranberries on artificially made bogs, being the main sources of income to the land 
owners. 

The section surveyed contains three ponds-Beaver Darn, Little Island, and Ford's Pond 
-which are all well stocked with bass, perch, and pickerel. 

All roads int&rsecting the area surveyed were traversed, and the shorelines of the ponds 
were run out with the plane table. After the elevations and geographical positions of the 
hill tops had been determined, and the topography along the roads had been mapped, the 
topographical details remaining were sketched in. The work was controlled by 24i plane
table stations, giving an average of 37·4 stations to a square mile. Its progress aft.er June 
30 will be stated in the next annual report. 

Mr. Flemer reports the following statistics up to the end of the fiscal year: 
Topogvaphy (scale 1-30 ooo): 

Number of miles of roads run---------------:--------------------------- 20 
Number of miles of creeks run __________________________________________ 2 

Number of miles of shore line of ponds run _________ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10 

Service assigned to .M:r. Flemer earlier in the fiscal year is referred to under headings 
in the States of Maine and Rhode Island, and in the District of Columbia. 

Continuation of the surl!eys o.f town boundaries .for tlu State o.f ll£assad1usetts.-Scn•ice as a membo· 
o.f the Mississippi River Co111mission and as a C(mmlissioner o.f the .Jfassach1tsdts T<1jographical Surve;•.
Assistant Henry L. Whiting, in the general report which he has submitted of the duties 
performed by him during the fiscal year, states that in accordance with the general tenor of 
his instructions and orders he has regarded his official service to the Coast and Geodetic 
Survey as his first duty, and next in order his service when called for by the Mississippi 
River Commission, and, lastly, his service to the State of Massachusetts as one of the Com
missioners of the Topographical Survey of that State. 

In addition to personal attendance on special occasions at the office and in field duty of 
the Coast and Geodetic Survey, and at meetings of the Mississippi River Commission, antl 
at Boston and elsewhere in Massachusetts in connection with his.office as Secretary of the 
State Commission, his time and services have been conjointly given throughout the year to 
the studies and correspondence incidental to his several official relations. 

Mr. Whiting attended the following-named meetings of the Mississippi River Commis
sion.: From July r3 to 19, 1891, at New York City; November r to 20, on the Mississippi 
River, including travel and an inspection of the river with the Commission; May 1 to 12, 

1892, a second trip of inspection of the ri-.rer; and from June 20 to 24 in New York City. 
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During the first part of July and again from July 20 to October 31, 1891, he was engaged 
in directing, supervising, and inspecting the field and office work of the Massachusetts State 
Survey, including the town boundary work, the immediate execution of which was, as for 
some years past, in charge of Assistant C. H. Van Orden. 

The to\vn boundary survey was carried forward with substantially the same force and 
organization in field and office as during the preceding year. The party assigned to the 
charge of Mr. E. E. Peirce was in the field from May 4 to October 22, 1891; the party of Mr. 
] . B. Tolley took the field and closed operations on the same dates. This part of the work 
was done chiefly in Essex and Middlesex counties, and was carried on in the manner and 
according to the methods heretofore described in the annual reports. The revision of the 
large body of work which had been left unfinished by the late Mr. Walling was again 
assigned to ~fr. E. G. Chamberlain, who had been his chief assistant, and whose familiarity 
with all of its details made his services of special value. Mr. Van Orden, in addition to the 
superdsion of the field work and the computation of results, executed some special field 
work in determining points in the boundary line between Massachusetts and Rhode Is.land, 
the town authorities of Fall River having asked that certain points in this line should be 
verified and in part determined. He states that this proved to be a complicated piece of 
work. The part of the boundary line to be determined begins at Mount Hope Bay and 
passes in an easterly direction over high ground, thickly built up with factories and houses, 
to a point in the middle of one of the city streets, but well marked; thence in the same 
direction to an undefined point in the waters of a mill pond some 500 or 600 feet from its 
shore, thence southward to marked points in the line, and thence eastward to Watuppa Pond. 
In order to determine the location of the corner point in the pond, a triangulation had to be 
made which would furnish data for computing the azimuth of the line; the determination 
of special stations was required also to locate the end of the line on the shore of Buzzards 
Bay. . 

A11 of the field work of this State survey down to and including that of 1890 has been 
submitted to examination and verificati011 in the office of the Coast and Geodetic Survey. 

For the season of 1891 the following statistics are reported by the Commissioners as 
showing the total results: 

Number of townships surveyed------------------------ ______ : ___________ 21 

Number of boundary p~ints determined ______ ---------- __________________ 241 

Number of stations occupied_----- - -----. ----- ---- ________________ ••.• ___ ,318 
Number of traverse lines run------·----------------------------------·-- So 
Number of signals put up-----------------------------------··---·------ 271 

After returning from the second meeting of the Mississippi River Commission, already 
referred to, Mr. Whiting resumed his duties in_ Massachusetts. From January 17 to March 
16, 1892, including time of travel, he was on duty at the office of the Coast and Geodetic 
Survey as chairman of the Topographical Conf~rence convened by order of the Superin
tendent. (See the proceedings of this Conference as published in the Report for 1891, Part II, 
Appendix No. 16.} 

Returning thence to Massachusetts he was in conference from April 2 to 9 with Assistant 
H. G. Ogden, who had been instructed by the Superintendent to serve the State Commission 
as an inspector of an edition of the atlas sheets of the topographical map of Massachusetts, 
printed by the Forbes Lithograph Manufacturing Company of Boston. Mr. Whiting states 
that by this inspection, a report of which was made to the Superintendent, Mr. Ogden 
rendered most valuable service to the State of Massachusetts and to the Commission. 

During the remainder of the fiscal year, with the exception of the time occupied in 
attendance at the meetings of the Mississippi River Commission, Mr. Whiting continued on 
duty in connection with the Massachusetts State survey. Towards the end of June, 1892, he 
was instructed to confer with Assistant R. Meade Bache in regard to the proposed topographic 
resurvey of Boston Harbor, and to report the results of the conference to the Superintendent. 
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Completion of the hydrognrphic resun•ey of Nantucket Sh11als.-The methods adopted by Lieut. 
Edward M. Hughes, U. S. N., Assistant Coast and Geodetic Survey, to overcome the diffi
culties incidental to the resurvey of Nantucket Shoals, were outlined in the last annual 
report. This important work, begun in the summer of 1890, \vas resumed by Lieut. Hughes 
in June, 1891, his party having been organized as before on the steamer Bache. Under 
instructions by the Superintendent, supplemented by detailed instructions from the Hydro
graphic Inspector, Lieut. C. E. Vreeland, U. S. N., Assistant Coast and Geodetic Survey 
commanding the steamer Blake, and Lieut. L. K. Reynolds, U. S. N., Assistant Coast and 
Geodetic Survey, commanding the steamer Emica<'OI-, were directed to cooperate with Lieut. 
Hughes in his capacity as senior officer of the resurvey. 

For this work the parties were furnished with four projections, three of which, Nos. r 4, 
11, and 15, each on a scale of 1-40 ooo, included the waters lying to the south, to the east, and 
to the southeast of Nantucket; and the fourth, No. 16, on a scaie of l-20 ooo, included the 
approaches to Nantucket Harbor and the shoal areas to the north and northeast of it in the 
vicinity of Monomoy Light. 

It was decided, with the approval of the Hydrographic Inspector, that advantage would 
be gained by granting to each cominanding ofncer authority to act upon his persona} judg
ment in everything relating to his own hydrographic sheets. The report made by Lieut. 
Hughes deals at length, therefore, with the work of the Bache only, and separate reports upon 
their respective resurveys havt been made by Lieutenants Vreeland and Reynolds. 

The general method of procedure was to develop first the leading features of the shoals 
as a whole by a fairly regular system of lines, and afterwards to make a more careful exam
ination of the channels, rips, and shoal spots thus found. 

On sheet No. 1 r, scale 1-40 ooo, the 'vork was done by the Bache, with the exception of 
75 miles by the Endeav11r, just south of Bass Rip, and 161 miles by the Blake over the shoal 
lying to the southward and westvrnrd of Davis's South Shoal Lig-ht Vessel. 

For offshore signals the old Coast Survey schooner ScoresbJ', the light vessel just named, 
and a number of buoys put in position by the tender Azalea, of the Second Lighthouse 
District under Lieut. Vreeland's supervision, were used. Nine of these were first-class can 
buoys and six first-class spars, and they were placed on the shoals within the limits of the 
western ha1f of sheet No. rr. Upon the completion of the hydrography in their vicinity, 
eight of the can and two of the spar buoys were shifted early in September to positions in 
which they formed a line of signals extending neariy north and south along the eastern 
edge of the same sheet. The can buoys, regardless of depth of water, were anchored with 
30 fathoms of chain and heavy granite sinkers weighing from 2 ooo to 3 ooo pounds each; the 
spar buoys were anchored with sinkers somewhat lighter, and length of wire rope so cut 
with reference to depth of water that the spars would "watch" properly. It was found by 
experience that a mean distance apart of two geographic miles for the water signals was 
desirable, and that evergreen boughs supported on ftagstaves secuTed to them were much 
more easily distinguished than flags. The positions of the floating signals were verified 
whenever practicable, and but two were found to have dragged. 

Lieut. Hughes, upon a review of the accuracy of lines of soundings depending on off
shore buoys, concludes that the general results obtained by their use may be considered as 
satisfactory. 

His report contains full data derived from careful observations of the tides and cunents 
on Nantucket Shoals, and notices of the changes of formation in the shoals. Of these the 
principal are the extension to the northward from Old South Shoal; the growing of the 
Rose and Crown to the northward; the deepening of the water on Davis's South Shoal; 
the disappearance of lumps on McBlair Shoal; and the disappearance of shoal lumps to the 
southward of Bass Rip. The least water found on Davis's Soutb Shoal was 15,Y:Z feet. 

During the summer of 1891 the weather experienced was in marked contrast to that of 
the corresponding season of the previous year, being extremely unfavorable. The month of 
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August was unusually hazy and fog·gy, September was fair, and October and November very 
stormy. 

Assistance was rendered by the Bache to the Chatham life-saving crew on October 24. 
On September 2 r and 22, in the middle of a fortnight of fine weathet', a phenomenally 

heavy swell prevailed on the shoals, in connection with a glassy sea and entire absence of 
wind, the barometer standing at about 30 inches. 

The officers attached to the Bache were Lieut. W. L. Burdick, U.S. N., and Ensigns W.W. 
Buchanan, ,V. B. Hoggatt, and J. W. Oman, U.S. N. 

For the season the statistics of hydrography executed, and the results of which are 
shown on sheet No. u, scale 1-40 ooo, are as follows: 

Hydrography: 
Area sounded in square geographical miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 700 

Number of miles (geographical) run while sounding________________ 1 225 

Number of angles measured ___ - _ - - ___ - _ - __________ - - - - - _ - ___ - - ___ - 4 3 l 7 
Number of soundings ___________________ -------------------------- 20 382 
Number of specimens of bottom preserved________________________ 58 

These statistics include 236 miles run in sounding, 666 angles measured, and 3 443 sound
ings taken by the steamers Blake and Rndeaz1or within the limits of projection of sheet No. r 1. 

After closing field work November 4, Lieut~ Hughes proceeded under instructions with 
the Badie to the Navy Yard, New York, where she was prepared for work in the Gulf of Mexico. 
Reference to this service :is made under a subsequent heading. 

Lieut. Vreeland, commanding the B/,1kc, refers at the outset of his report to that of 
Lieut. Hughes as describing fully the scope of the season's operations, and states that he 
will therefore confine himself to an account of the work of his own party and the results he 
attained. The hydrography assjgned to him was included in sheets Nos. 14 and 15, scale 
1-40 ooo, No. 14, covering the area to the southward of Nantucket, and between the limits of 
latitude 40° 52'to41° 14'north and longitude 69° 58' to70° i8' west; No. 15 between the limits 
of latitude 40° 55' to 41° 28' north and longitude 69° .18' to 69° 42' west. 

As soon as the arrival of the Lighthouse tender Azalea made it possible to begin the 
work of fixing into position the can and spar buoys intended for offshore signals, her com
mander reported on board of the Blake, and by July 11 they were all in place. On July 30, the 
Hy<lrographic Inspector having been informed by Lieut. Vreeland that the hydrography 
included in the lirn.i ts of sheet No. r 4 had been practically finished, he was ordered to report 
to Lieut. Hughes for such duty as he might assign in connection with the work: on sheet 
No. II. This accomplished, the Blake awaited the removal of the buoys from the limits com
mon to sheets Nos. l 1 and 14 on the west, to the limits common to sheets Nos. 11 and 15 on 
the east; Lieut. Vreeland then, on September 5, took up the hydrography on sheet No. 15, with 
limits as just stated. On September 25 the last line of soundings on this sheet was run, after 
which the Blake returned to Nantucket, and early in October her commander received tele
graphic orders to return to New York. 

Lieut. Vreeland observes that while the survey of the shoals and rips on sheet No. 15 is 
not by any means a thorough development but rather in the nature of an examination, he 
believes that all dangerous water has been located, and that the general outlines of the 
shoals have been fair1y indicated. 

HiR report is accompanied by a tabular statement of the times of observations, velocities, 
and directions of the currents observed during the season from on board the Blake. Speci
mens of bottom were obtained and examined frequently, but being found to correspond in 
every instance with the kind of bottom indicated on the chart, it was not thought necessary 
to preserve them. 

Following is a list of the officers attached to the party: Lieut. H. Kimmell, U. S. N.; 
Ensigns W. C. P. Muir, J. H. Rohrbacher, and Benj. Wright, U.S. N.; Assistant Engineer 
W. \V. White, U. S. N., relieved July 30 by Assistant Engineer W. H. Creighton, U. S. N.; and 
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Assistant Surgeon E. S. Bogert, Jr., U. S. N. Lieut. Vreeland observes that while aII the 
officers performed their parts with zeal and inte1Iigence he desires espeQ.ially to commend 
the services of Ensigns Rohrbacher and Wright. Pay Yeoman W. S. Crosby rendered 
acceptable assistance both as observer and recorder. 

For the work done on sheets Nos. 14 and 15, the statistics are as follows: 
Hydrography: , 

Area sounded in square geographical miles _________ ---·-- ---------- 77z 
Number of miles (geographical) run while sounding·--------------- r 048 
Number of angles measured----· ________ -----------·--------------- r 3r6 
N nm ber of soundings ___ . _. _____________ ... __ . _. ___________ .. ______ 7 805 

On October 16, Lieut. Vreeland was directed to bring the Blake to the \Vashington Kavy 
Yard, and on reporting there on the 19th, the steamer was turned oYer temporarily to the 
Navy Department, and on October 30 and again on November 13, she conveyed the Honorable 
Secretary of the Navy and his guests to Indian Head on the Potomac to witness the impor
tant armor trials then in progress at that point. 

Subi;equently, on her retransfer to the Treasury Department, the Blake was ordered to 
Baltimore for repairs to fit her for work on the coast of South Carolina. Reference to 
hydrography executed by Lieut. Vreeland in the winter of 1891-92 is made later in this 
volume. 

After the compfotion of his hydrographic work in southern waters, he was instructed to 
proceed to Nantucket Shoals and execute the hydrography required to connect the work of 
the Bache, Endeavor, and Blake during the seasons of 1890 and 1891, in an area included approxi
mately between the limits of latitude 41° 25 1 and 41° 301 north and longitude 69° 38' to 69° 52 1 

west. Arriving at Nantucket in the Blake on June 16, he began at once the >York of sound
ing over this area, and at the end of the fiscal year but a few days of favorable weather were 
needed to complete it. 

During the season of 1892, the officers attached to the Blake were Lieut. John Gibson, 
U. S. N.; Ensigns '\V. C. P. Muir and M. K. Eyre, U. S. N., and Assistant Surgeon J. A. 
Guthrie, U. S. N. Pay Yeoman \V. S. Crosby continued to serve as observer and recorder. 

Up to June 30, 1892, the statistics are: 
Hydrography: 

Number of miles (geographical) run in sounding ______ . _ _ _ _ _ _ _ _ _ _ _ __ 202 

Number of angles measured ____ ----------------------------------- 554 
Number of soundings ____ . ___________________ . _________________ . ___ 3 II 8 

Lieut. L. K. Reynolds, U. S. N., Assistant Coast and Geodetic Survey, commanding the 
steamer Endeavor, after having completed in the spring of 1 89 r, an examination of a shoal 
reported off Smith Point, at the mouth of the Potomac, and a sun-ey of Horseshoe Shoal, 
near Chesapeake Entrance, proceeded under instructions to Nantucket, Massachusetts, ancl 
began that portion of the resurvey of Nantucket Shoals which had been assigned to him on 
June 23. 

After establishing a siphon tide-gauge in position outside of Great Point, soundings were 
begun off Monomoy Point with the steam launch, and were continued whenever the weather 
would permit until November 5, when work was closed for the season. The hydrography 
executed by the party of Lieut. Reynolds included the channels at the eastern entrance to 
Nantucket Sound. The lines were run generally a quarter of a mile apart, except where 
shoal spots were found, and then the lines were run as closely as was required to develop 
the shoal. The great irregularities of the bottom made it necessary to multiply largely the 
number of lines run, and the strength of the tides and the varying directions rendered 
the work one of great difficulty, especially when using the steam launch. Consequently the 
greater part of the work was done by the Endeavor. 

The shoal to the southward of Shovelful Shoal Light Vessel was carefully developed; also 
Great Point Rip, and the entrances to the channels to the north and to the east of Pollock 
Rip Light Vessel. 
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The positions of each light vessel and buoy included within the limits of the projection 
were carefully located, also the positions of all wrecks, which were very numerous during 
the progress of the season's work. 

In September, under the direction of the Hydrographic Inspector, assistance was given 
by Lieut. Reynolds, in the planting and location of a line of buoys to the eastward of the 
Island of Nantucket, intended to be used as signals by the Bac!ie and Blake in a survey of 
the outlying shoals. 

The following named officers were attached to the party on the Endeavor: Ensigns 
Thomas W. Ryan, John .. Gibson, and Hugh Rodman, U.S. N.; Pay Yeom:m J. McC. Tiffany, 
U.S. N., and Scaman Emory Stineman, recorders. Lieut. Reynolds commends heartily all 
of the officers for their faithful work, and their excellence as observers. 

He reports the statistics of the season as follows: 
Hydrography: 

Number of miles run in sounding ______ -- -- ____ -- __ ---- -- -- ____ ---- 755 
Number of angles measured----------------------·---------------- 6 084 
Number of soundings ____ - _____ .. _________________________________ 32 540 

Reference to service rendered by Lieut. Reynolds while commanding the Endeaz!Or in the 
summer of 1892, in aid of hydrographic examinations for the Coast Pilot, has been referred 
to under a preceding heading. 

Detailed topograplzical survey of the north shore of Nantucket Sound from. Falmouth Heights to 
Hyatmis Light.-The need of a shore line survey for the use of hydrographic parties working 
in Nantucket Sound and vicinity having been met during the summer and autumn of 1890 by 
Assistant D. B. Wainwright, he took up under instructions in June, 1891, a detailed topo
graphic survey back of the shore line from Falmouth Heights to Hyannis Light. Begun 
June 19, this work on a scale of r.-10 ooo was finished November r, the distance between the 
two points along the coast line being 18 miles. 

·within the area of topography are included the villages of Teaticket, East Falmouth, 
Waquoit, South Mashpee, Cotuit, Osterville, Centerville, Craigville, and Hyannisport. Out
side of these Mr. \Yainwright remarks that the country is sparsely inhabited and largely 
covered on the high dry land with a growth of oaks and pines. 

The fresh water bearing stratum seems to coincide with the low water line of the sound, 
and, owing to the fact that the seepage or ooze of fresh water along the banks of the salt 
ponds and bays is plentiful and continuous, and also to the absence of freshets, very favorable 
conditions exist for oyster culture. 

Mr. vVainwright refers to a very remunerative industry which has sprung up on this 
coast since the time of the earliest survey, 1846. This is the cultivation of the cranberry on 
what was formerly almost worthless cedar swamp. The plants are set in a layer of sand 
which is deposited upon the swamps to a depth of from 12 to 18 inches after they have been 
cleaned of all growths, leveled, and ditched. The most valuable bogs are those which can 
be most easily and quickly flooded. They are kept flooded, in order to protect the plants, 
from November until May, when the water is drawn off. 

Owing to the generally flat and wooded character of the country, but little plane-table 
triangulation could be done, hence the detail of a large portion of the area surveyed had to 
be determined from traverse lines run back from the coast. Great care was taken to check 
these lines by connecting them with others determined from interior points situated on the 
main road. To facilitate the contouring and to increase its accuracy, a line of levels was 
carried from Falmouth Heights along this road to the Mashpee River. The survey was 
expedited whenever practicable by a division of the party, Mr. Wainwright taking the large 
plane table with two aids, and the smaller one being assigned to his foreman and recorder. 

The old survey gave no contour lines, the bluffs and abrupt changes in elevation being 
shown by hachuring. Comparison with the present survey indicates bnt slight changes 
along the sound in view of the unstable material (sand) which forms the beaches and bluffs. 
The loss from erosion was found to have averaged but 10 metres in forty-five years. 
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Mr. Walter B. Hindmarsh served as foreman in the party, Mr. R. J. McAdory as recorder, 
and Messrs.'\¥. T. Oliver and L. W. Cottman as rodsmen. Mr. '\Vainwright reports that 
during this and the two previous seasons, Messrs. Hindmarsh and McAdory have become 
quite proficient in the use of the plane table, and they executed the survey of a large portion 
of the shore line and roads. 

The statistics are: 
Topography (four plane-table sheets on 1-ro ooo): 

Area surveyed in square statute miles ______ --------------------------- 33 
Length of general coast in statute miles _____ . __ . ________ .. _ _ _ _ _ _ _ _ _ _ _ _ r 8 
Length of shore line of rivers, creeks and bays in statute miles _____ . __ 9-+ 
Length of shore- line of ponds in statute miles . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5 
Length of shore line of marshes in statute miles---------------------· 58 
Length of roads in statute miles __ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 70· 5 

During the winter and spring of I 891-92, Mr. VI' afr1wright participated in a Topographical 
Conference organized at Washington by direction of the Superintendent. Early in March 
he was instructed t.o take chaTge of the preparation::; then in progress for an exhibit by the 
Survey at the ·world's Columbian Exposition. 

Cfmtplction of the physical hydrographit survey of !lie sout/1 coast of the island of Nantucket .from 
Weeweder to Smiths Point, and similar sun'ey begun on the south coast of k£arthas Viiu~vard.-Reference 
was m<1-de in the last annnal report to the progress of the physical hydrographic survey .of 
the south coast of Nantucket, under the direction of Assistant Henry L. Marindin, who had 
established his party in camp at the end of June, 1891, in the vicinity of Great Neck Life
Saving Station_ 

From this camp the survey was carried as far as Smiths Point at the westerJ,l end of the 
island. Cross-sections of the south shore, averaging one in each 600 metres of shore 
line, with levels, were taken; new shore line was determined by plane table, and lines of 
levels were run connecting the s~ctions with the previous work, and with the bench-marks 
established as the work advanced. 

The results of the Nantucket survey, which was finishd'l by the end of July, are shown 
on two hydrographic sheets, scale of each 1-10 ooo, No. 1 from Miacomet Rip to Long Pond, 
Nantucket; No. 2 from Long Pond to Smiths Point. 

Early in August, Mr. Marindin transferred his party to Mart has Vineyard, and established 
his camp at a point near the western end of Katama Bay. From this locality all parts of 
the bay and shore line could be reached by boat, and the outer shore in the vicinity afforded 
a safe place for fixing in position the siphon tide-gauge.* 

Before deciding finally upon the plan of survey that would best suit the conditions of 
work in Katama Bay and Edgartown Harbor, Mr. Marindin conferred with Assistant ViThiting, 
who had made some observations guring the early part of the summer in continuation of 
his studies of th('! changes on the south shore of the island. Since the inlets through Katama 
Beach had increased to three, an examination of the tides and currents throughout the bay 
and inlets became desirable, the regime of these phenomena having materially changed, so 
that vessels entering the inner harbor of Edgartown found greater difficulty than formerly, 
both in entering and in lying at anchor. The field work was carried on, therefore, with a 
view of obtaining some data bearing on the question, while at the same time the ob;:;ervations 
of cross-sections with soundings and levels were continued on the outer shore. 

In addition to the siphon tide-gauge on the outer beach (No. 1) three other tide stations 
were located-No. 2 within Ka ta ma Bay, just inside the west point of the western inlet; No. 
3 at the "Swimming Place," so called, which is the narrowest part of the passage between 
the bay proper and the inner harbor of Edgartown; and No. 4 at Edgartown Harbor Light, 
so as to obtain the Sound tide. These gauges were of the box pattern. The streng-th and 

*See description of. this form of gauge in Bulletin No, 12, "A siphon tide-gauge for the open seacoast." 
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direction of the tidal currents were observed at points near the tide stations, but the attempt 
to secure a full series of these observations within the inlets through Katama Beach was not 
successful, because of the difficulty of holding boats in position during the tide. The results 
from the current and tidal observations which were made indic"ate that it will be well to 
have a larger series observed at some future time. 

Within the bay the lines of soundings were run so as to serve both as cross-sections and 
as longitudinal sections at any part of it, and to enable comparison to be made with any 
former surveys. During the greater part of the season, very turbulent seas interfered with 
soundings off the south shore, and a thorough examination of the bars off the inlets had 
therefore to be deferred. 

On October I I a severe gale struck the camp and somewhat hastened preparations for 
closing. The gale increased in force till the night of October 13, when nearly a11 the tents 
were rendered uninhabitable, those not blown down being deluged with rain. Care had 
been taken, however, to store the records and instruments in a srnaJ.l depot house, where 
they were secure from damage by the storm. 

Field operations were closed for the season in accordance with instructions on October 19. 
Mr. Marindin acknowledges his indebtedness for faithful services to all of the members 

of his party, but especially to Mr. Homer P. Ritter, expert in physical hydrog-raphy; to Messrs. 
M. V. Safford and C. E. Mendenhall, recorders, and to Louis Brigham. He commends highly 
Mr. Jam es A. Gould, coxswain of the surf boat, and Elmer E. Snow, quartermaster, both of 
whom had been members of parties in his charge for three years previous. 

During the following winter and spring, until early in May, 1892, Mr. Marindin was on 
duty at the office in Washington, engaged on the computation of the results of his field 
work and iu the preparation of tables and drawings to accompany his reports, Mr. Ritter 
assisting him. Before resuming field operations, he submitted a report on the tides and 
currents in the harbor of Edgartown and in Katama Bay, based upon observations made 
during the summer of 189i. This will be published as an appendix to the Report of the 
Superintendent for 1892, Part II. It will precede a report to be made subsequently on a 
comparison of the changes in the. shores and bottom of the harhor sfoce former surveys. 

Instructions having been received to proceed to Marthas Vineyard and continue the 
physical hydrography of its south shore, Mr. Marindin re-organized his party, and by the 
middle of May was in camp at Pahgonet, near Jobs Neck, about 7 miles southwestwardly 
from Edgartown. The work was then taken up at the west end of Katama Bay, where it 
had been left off at the close of the preceding season. Cross-sections of the south shore 
laid out at even distances apart of 1,000 feet were sounded out to a depth of 36 feet. 
Lines of spirit leveling were run from low water across the beach to points inland varying 
in distance with the features to be delineated; the cross-sections were then connected with 
each other by a double line of levels, and by reference to the bench marks and tide-gauges. 
A siphon tide-gauge was set up, the float-pipe being sun'k at a point on the beach off the 
camp at Pahgonet; this gauge was used in connection with one of Stierle's automatic gauges,· 
the only form that could have been maintained on that exposed shore. The positions of the 
sections and the shore line were delineated with a plane table. . 

Mr. Marindin remarks that a definite opinion of the extent of the changes which takep1aee 
on the south shore of the island can not be given without a comparison with previous surveys, 
but there is abundant proof that erosion is the rule. Mr. Smith, of Pahgonet, states that 
during his lifetime many hundred feet of his valuable meadow land have been cut away by 
the encroachments of the sea, and other testimony is to the same effect. 

A feature of this locality lies in the periodic opening of outlets through the beaches to 
allow a flow of the water from the numerous ponds scattered along the shore; this being 
done either to maintain the herring fishery or to drain the water off the salt marshes so that 
salt hay may be made and harvested. For a successful opening of the outlets the favornble 
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conditions are the time of spring tides, a smooth sea, and the moment of low water for the 
final cut on the seaward side. The available head of water in the ponds for inducing the 
necessary velocity of cun-ent is nearly 5 feet. On June 23, 1892, the surface of Herring 
Pond was ascertained to be 4·9 feet above mean low water, that of Jobs Neck Pond 4·6 feet 
ancl that of Oyster Pond 4·4 feet. None of these punch; had been opened at the l1ate specified 
with the exception of Herring Pond, which has a permanent outlet into Katama Bay through 
a long ditch. 

The outlets which have been opened artificially, when maintained by favorable conditions 
for any length of time, follow the general rule along this shore of traveling to the eastward, 
their history being a n:production of that of the outlets opened by the sea through Katama 
Beach.* 

Among the characteristics of the south shore, so far as examined, may be mentioned the 
existence of an almost continuous bar a short distance from the shore, upon which the seas 
almost always break at low tide. ·whatever the direction of the wind, it has been observed 
also that the waves approach the beach in a line parallel to it and break simultaneously for 
a long distance. 

Mr. Homer P. Ritter, was attached to t11e party during this as during the last field sea
son, ancl Messrs. Victor Safford, and George 0. Glads, Jr., served as recorders. 

At the close of the fiscal year, the party was acti,-ely engaged in the prosecution of the 
work to the westward. For the seasons 1891 and 1892, the statistics reported are as follows: 

Topography: 
Length of general coast surYeycd in statute miles ... _ .. _ .. _________ _ 

Physical hydrography: 
Number of soundings on cross-sections _. _____ . _. __________________ _ 
Number of cross-sections laid out ___________ . ________ --------------

20 

8 502 

9.+ 
Number of miles of shore line determined for cross-~cctions _ _ _ _ _ _ _ _ _ 19·5 
Number of cross-sections sounded ____ . ___ . - ....... - . _ . - ... ~ .. - - - . - - 7 3 

Number of angles on cross-sections ___________ ---------------------- 2 175 
Numberof1cvelsrun _________________________________________ ---- 35 

Number of bench marks established ______ -------------------------- 9 
Number of observations of currents made at stations. _____ . ___ . _._ _ _ _ 1 331 

The results of the work are shown on four hydrogTaphic sheets. each on a scale of 1-10 ooo 
the limits of which are No. 1, from Miacomet Rip to Long Pond, Nantucket; No. 2, from 
Long Pond to Smiths Point, Nantucket; No. 3, Katama Bay and Edgartown Harbor, l\farthas 
Vineyard, and No. 4, Katama Bay to Tisbury Great Pond. 

I£ydrographic examination in the Ticinity of Squipnockct Ridge S/1oal.-A question having arisen 
in regard to the least water upon the detached shoal in the vicinity of the dangerous le<lge 
of rocks known as Squipnocket Ledge in the channel between No Man's Land and Marthas 
Vineyard, Lieut. Edward M. Hughes, U. S. N., Assistant Coast and Geodetic Survey, com
manding the steamer .Bache, was directed to make the desired soundings. 

This work was accomplished while he was en route from Edgartown to New York on 
November 9, 1891. One boat ran a system of parallel lines over the shoal and the other a system 
of lines radiating from the red spar buoy No. 2, cac11 system completely covering the detached 
shoal with lines close enough to develop any danger except a detached "pinnacle" rock. 

As soon as a sounding of but three fathoms was obtained, a barrel buoy was dropped 
and the ground in the vicinity carefully gone over. The least water found was 16 feet, which 
afterwards reduced to a little less than r5 feet, at a point 50 metres east of the barrel buoy. 

The sounding book, and a sketch showing the vicinity of the shoal and the two systems 
of lines run, was deliveretl to the Hydrographic Inspector November 14, and a verbal report 

•See Annual Reports for 1886,App. No. 9, and for 1889, .App. No. 14. 
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of the examination made to him. The sketch showed also the position of the barrel buoy, and 
the positions of the other buoys, etc., in the locality. 

For this work the statistics are; 
Hydrography: 

Number of miles (geographical) run in sounding ______________ -------- 10 

Number of angles measured _____ .------------------------------------ 5 
Number of soundings _____ - - - - - - - - ___ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 777 

Automatic tide-gauge record culltinued at Bristi?/, Rliode Is!aml.-Reference was made in the last 
annual report to the acceptance by the Snperintendent of the liberal offer of :Mr. Nathaniel 
G. Herrcshoff, of Bristol, Rhode Island, to set up and keep in operation, without charge to 
the ::-iurvey, an automatic tide-gauge at that port, provided the gauge were furnished by the 
Survey. 

The record from this gauge, which was begun August 6, 1890, has been continued with
out interruption, and has supplied valuable data for the study of the complicated tides of 
Narragansett Bay. 

Establisltment of an automatic tidal stalion at Fort Adams, Newport, Rhode Island.-It being very 
desirable to strengthen the tidal data upon which the tide tables for Newport, Rhode Island, 
are based, the officers of the Corps of Engineers stationed at Fort Adams kindly consented 
to superintend the establishment and operation of an automatic tide-gauge at that post. Ac
cordingly a gauge forwarded from the office of the Survey was set up and put in motion 
March 31, 1892, and its records have been received to the end of the fiscal year. 

Detailed topographical s11n1ey of Coasters Harbor Island for the Navy Department.-The exten
sive improvements on Coasters Harbor Island in connection with the Naval War College 
and Naval Training Station, which were projected or in progress in November, 1891, led the 
Navy Department to request the Superintendent to have made a detailed topographical sur
vey of that island. In pursuance of this request, received through Commodore F. M. Ram
say, U. S. N., Chief of the Bureau of Navigation, Subassistant J. A. Flemer was directed to 
confer with Capt. F. M. Bunce, U. S. N., commanding the training station, and to execute 
the survey upon the scale deemed desirable. 

Mr. Flerner arrived at Newport November 12, and, after conferring with Capt. Bunce, 
began the wcirk on a scale of 1-600 or 50 feet to l inch. Three projections upon this scale 
were furnished by the Coast and Geodetic Survey office, but, as only one of the old triangu
lation points could be plotted upon them, a base line of 270 metres (885·8 feet) was measured 
and a plane-table triangulation made. The line of mean low water, which was adopted as 
the plane of reference for the altitudes, was established by tidal observations, and was care
fully run out as shore line. Topographical contour lines were run at vertical intervals of 
2 feet, and were located with a level. 

Frequent plane-table stations were made necessary by the large scale of this survey, and 
Mr. Flemer found it convenient to take charge personally of both the plane table and level, 
keeping both instruments close together. 

The plane-table sheets show every tree, each telegraph and electric light pole, etc., in 
correct positions. 

On December 21, the survey was completed, and a tracing of that part of the island where 
some engineering work was in progress had been furnished to Capt. Bunce. 

Mr. D. S. Chesley rendered faithful service as rod and telemeter man. 
The statistics are : 

Topography (scale l-600): 

Area surveyed in square statute miles·-···· .••••• ·----· 0·16 (in acres 101) 
Length of general coast in statute miles ___________ • ______________ . _ .• __ 

2 

During the winter of 1891-92, Mr. Flemer took part in a Topographical Conference called 
by the Superintendent, and subsequently did field work in the District of Columbia, which 
is referred to elsewhere in this volume. 
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Topographic and hy1irographic survey o.f the Connecticut Ri21er .from Chester to Hartford.-At the 
beginning of the fiscal year, the party of Assistant "\V. I. Vinal had been in the field since 
June 15, 1891, occupied in carrying forward from Chester, Connecticut, the topographic 
survey of t11e Connecticut River to the northward and northwestward. This topographic 
work had been taken up by .Mr. Vinal while waiting for the survey of the shore line 
north from the town of Cromwell to be advanced sufficiently to enable him to resume the 
!1ydrography. 

On August 4, this shore line having become available, the party and outfit were removed 
lo South Glastonbury, and a hydrographic survey of the river was begun which was extended 
to zy,; miles north of the bridge at Hartford. Tide-gauges were placed at South Glastonbury 
vVethersfield, and Hartford, and connected by a series of simultaneous readings. As the 
stage of the river differed from that of the preceding year, tidal observations were repeated 
at Higgannm and Middletown. Assis~ant Hodgkins, who had charge of a topographical 
party on the river between Middletown and Hartford, ran a line of levels in connection 
with his survey, and at Mr. Vinal's request he connected the tidal bench marks by lines of 
spirit leveling 

Upon the completion of the hydrography, September 24, the plane-table survey was 
resumed in the vicinity of East Haddam, and continued till November 17, when field opera-
tions were closed. · 

Mr. Vinal has submitted a descriptive report for file with his topographic and hydro
graphic sheets in the archives. To his season's report he has appended copies of letters and 
legal opinions relative to a question which is exciting great interest in Hartford and other 
cities and towns on the Connecticut, namely, whether the navigation of the ri \rer is not unlaw
fuJly ob;:;tructed above Hartford by a bridge ha•-ing a draw which the Bridge Commissioners 
refuse to have opened. 

Following are the statistics of the season : 
Topography (scale r-ro ooo): 

Area surveyed in square statute miles----- ----------------------- 7·5 
Length of shore line of creeks and ponds in statute miles___________ 2 2 ·5 
Length of roads in statute miles including railroad ___ ----------____ 32·25 

Hydrography (scale r-ro ooo); 
Area sounded in square geographical miles-----·------------------ 7 
Number of miles (geographical) run while sounding________________ 102 

Number of angles measured _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 97 2 

Number of soundings--------------------------------------------- ro 558 
Number of tidal stations established ------ ____ ____ __ __ ____ ____ __ __ _ 3 

On returning to Washington Mr. Vinal was occupied in inking his topographical sheet, 
and in January, 1892, was assigned to duty in the party of Assistant J. B. Baylor, who vrns 
charged with making a connection between the surveys of Perdido and Mobile Bays. 

Topograpltical surz1ey o.f the Co11nec#cut R£ver and tn"angulation incidental therdo carried .from 
.ilfiddletown to Hartford.-Having resumed the topographical survey of the Connecticut River 
from Middletown northward early in June, 1891, Assistant W. C Hodgkins had reached 
Cromwell at the beginning of the fiscal year. The completion of the shore line of the 
Connecticut to the northern limit of the survey was the first object aimed at so that the 
hydrographic party of Assistant Vinal might proceed without delay. 

At the outset it was found necessary to occupy such stations of the old triangulation as 
could be recovered, and to establish new stations for horizontal angle measurements in order 
to obtain additional points for the topography. The station ·westfield of the secondary 
triangulation in the western part of Middletown was recovered, and from this point and 
Schoolhouse Hill, in the town of Rocky Hill, the position of Taylor was located and the 
station reestablished. Other points were determined in position for use on the plane-table 
sheet, including Hartford and tl).e river above and below that city, a subordinate scheme of 
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triangulation having been laid out :in continuation of the one just referred to. By September 
l/, notwithstanding delays from very hazy and smoky weather throughout August, the shore 
line survey was completed and tracings of it, with the positions of numerous points, were 
furnished to Assistant Vinal. 

The remainder of the season was divided between the completion of the triangulation 
and the continuation of the topography, both being hindered by constant haze and smoke, 
and by the remarkable drought which almost exhausted the supply of drinking water. In 
Hartford, during October and November, drinking water of good quality sold at the rate of 
twenty-five cents per gallon, and the ordinary supply for the city was obtained from the 
Connecticut. 

Field operations were closed November 25. Mr. W. P. Bullock, who had served as level
man for two years in the survey of the District of Columbia, was foreman in the party and 
rendered diligent service. Mr. L. L. Stevens served acceptably from the middle of J unc to 
the mit.ldle of September. Mr. A. C. Gray reported for duty as recorder on June 22 and 
served until July 31, w.hen at his own request he was discharged. 

Mr. Hodgkins acknowledges the facilities afforded hini by the postmaster at Middletown, 
Mr. J. Harris ·warner, and his assistant, :Mr. F. D. Scranton, in giving him the use of rooms 
in the post office building. Also similar courtesies on the part of John J. Hutchinson, 
collectoT of internal revenue at Hartford and custodian of the Government building in that 
city, who placed a spacious apartment at his disposal for office purposes and for the storage 
of instruments. 

The statistics reported are: 
Triangulation: 

Area of in square statute miles-------------------------------------- 186 

Number of signal poles erected--------------------------·----------- 17 
Number of stations occupied for horizontal measures_________________ 9 
Number of geographical positions determined------------------------ 60 

Leveling: 
Number of elevations determined by spirit-leveling __________ . _ _ _ _ _ _ _ 50 
Length of lines of leveling in miles ________________ ------------------ 45 

Topography (scale 1-10 ooo): 
Area surveyed in square statute miles-------------------------------- 3 
Length of shoreline of rivers in statute miles---------------··------- 435 
Length of shore line of creeks in statute miles _______________ -- .. ___ . rs 
Length of shore line of ponds in statute miles _______ . ___________ ... _ _ _ 7 

Length of roads in statute miles------------------------------------· 35 
During the following winter Mr. Hodgkins was a member of the Topographical Con

ference called by the Superintendent to meet at the office in Washington, and after its 
adjournment he made a survey Qf. a square mile area in the District on a scale of 1-20 ooo 
for comparison with other surveys of the same area on scales of 1-30 ooo and 1-40 ooo 
respectively. 

Special duty assigned to him later in the year in connection with a survey of the 
boundary line between Pennsylvania and Delaware is referred to elsewhere in this volume. 

Topograpl1ic and hydro1;raphic resurve~vs on the soutl1 coast of Long Island extended from Southamp
/(m towards Montauk Point.-For the continuation of the topographic and hydrographic resur
veys on the eastern part of the south coast of Long fsland, Assistant C. T. Iardella was 
furnished with three projections, scale 1-10 ooo, with limits as follows: from Southampton 
to Fairfield Pond; from Fairfield Pond to Amagansett; and from Amagansett to Napeague 
Life-Saving Station, at the west end of Montauk Point. 

Between July 1, r891, and October 30, when field operations were _suspended for the sea
son, Mr. Iardella completed two topographical sheets and about one-half of the third sheet. 
In this work was included the hydrography of MecoX: Bay and Georgica Pond, the two 
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principal bodies of water; this hydrography is plotted on sheets .Nos. 1 and 2. A number of 
smaller lakes and ponds are delineated, the shores of which are populated chiefly by summer 
residents. 

·with regard to Mecox Bay, he observes that it has an area of 3,U square miles, and it is 
supplied or fed entirely by springs or small streams from the high hills of Long Island. The 
soundings showed depths varying from 2 to r r feet. The bay has seven tributary creeks, and 
there are many residents on the broad roads which surround it on the north, the east, and 
the west. 

Georgica Pond is 1.Yz miles long and is very narrow. The greatest depth of water is but 6 
feet. Some twelve or fifteen cottages have been built on its banks within the past two years. 

Amagansett is the most eastern village on the south coast of Long Island, and retains 
the old Indian name of the locality. It has now about four hundred inhabitants, and stretches 
for a mile in length along a single street. 

Mr. Iarde11a reports the following statistics: 
Topography: 

Area surveyed in square statute miles ___________ . _ _ _ _ _ ____ ____ _ ____ _ 30 
Length of general coast in statute miles _____________________ ------- 26 

Length of shore line, rivers, creeks, and ponds in statute miles_______ 40 
Length of roads in statute miles ________ . ______ . _ . ___ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 8 

Hydrography: 
Area sounded in square geographical miles __________ ------ __ -------- 3 
Number of miles (geographical) run while sounding _______ . __ ._ ...• _ 19 
Number of soundings ________________________________ -----· ________ 1 772 

For the six months following November r, 1891, Mr_ Iardella was on duty ai the office in 
Washington, and on May 6, 1892, having received instructions for field duty, he resumed the 
topographic survey of the south coast of Long Island from the limits of the preceding sea
son at Promised Land. But of the eleven triangulation stations plotted upon his projec
tions only five could be found; a redetermination of the remaining stations had therefore to 
be made, and the additional topographic signals needed had to be determined. The topog
raphy was then advanced towards Montauk Point, and at the close of the fiscal year was in 
active prosecution. From May 12 up to June 30, 1892, Mr. Iardella reports the following 
statistics: 

Topography (scale I-Io ooo): 
Area surveyed in square statute miles.------ __ ------------------------
Length of general coast in statute miles ____ . __ .. _ .... ___ - - _ - - - - - - - - - - -
Length of shore line of ponds in statute miles._ .......• _---------- - -- - • 
Length of roads in statute miles. __________ .. _ .. __ ..... - - - - - - - - - - - - - - - -

7'75 
16 

9 
Hydrographic surveys in Shelter Island Sound, Great and Little Peco11ic Ba.y, and approaches.-At 

the beginning of the fiscal year, the party in charge of Lieut. W. P. Elliott, U. S_ :N., Assistant 
Coast and Geodetic Survey, commanding the schooner Ea{(re, had been in the field since June 
4, engaged in a hydrographic survey of Sag Harbor, Shelter Island Sound and its approaches, 
and of Great and Little Peconic Bays and the adjacent waters. 

Lieut. Elliott has submitted a full descriptive report of his surveys, the results of which 
are shown on five hydrographic sheets, each on a scale of r-ro ooo, or T3 inches to a nautical 
mile, and with limits as follows: Shelter Island Sound, Sag Harbor and approaches; Noyack 
Bay and entrance to Little Peconic Bay; Great Peconic Bay and entrance to Little Pcconic 
Bay; Great Peconic Bay, eastern and central parts, and the western part and Peconic River. 

Within the Sound, lines of sounding were run, following the general direction of the shore. 
eight lines to the mile, and these were crossed by lines at right angles, sixteen to the mile, 
and by as many extra lines as were found necessary to determine properly the 6, 12, and 18 
foot curves. In the tributaries of the Sound the lines of soundings were run so as to develop 

S. Ex. 87---8 
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fully these curves and also all shoal spots. Special attention was given to the examination 
of certain shoal spots outside of the limits of the survey, and of a break in the sand spit which 
makes out to the northward of Gar<linern Island and terminates in Gardiners Point. 

Lieut. Elliott reports that a depth of 1 fathom can be carried through this cut, and from 
the swiftness of the tidal current he infers that the channel will deepen. 

\V"ith regard to Sag Harbor he states that it is not a clesirahle anchorage in any respect, 
his experience having been that absolute safety is only to be had alongside of one of the 
wharves. Should the effort be successful which is now being made to induce Congress to 
provide for the construction of a breakwater, to start from the eastern part of the town, run 
out over the shoal bank "Gull Island"' and curve to the westward towards the bar, only a 
limited area with 12 or 13 feet of water would be sheltered, but the shelter would be perfect. 
During the summer months there is daily commmiication to ancl from New York by a line of 
fine steamers, and triweekly in winter. 

The details given in Lieut. Elliott's report in regard to the bays, harbors, channels, and 
anchorages in this part of Long Island will have great value for the United States Coast Pilot, 
Atlantic Coast, Part IV, from Point Judith to New York. A large and increasing body of 
navigators frequent these waters in summer; the yachtsmen to whom they are a favorite 
cruising ground, and t11e steam fishing vessels that scour the coast from Maine to Cape May. 

All of the hy<lrography laid out on the projections having been completed by October 
16, field operations were then closed. 

The following named officers were attached to the party on board the Eagre: Lieut. 
Hiero Taylor, U.S. N.; Ensigns C. P. Eaton and E.T. Witherspoon, U.S. N. Pay Yeoman 
R. \V. Stevens and Ship's Writer \V. B. Proctor served as recorders and observers. Lieut. 
Elliott commends the zeal and intelli~ence shown by all of the members of his party. 

At the close of the season the vessel was laid up in winter quarters in New London, and 
early in January, 1892, upon the reporting of his relief, Lieut. W. F. Low, U. S. N., Lieut. 
Elliott was detached from the command of the Eagre and directed to report to the Hydro· 
graphic Inspector for temporary duty at the office in Washington. 

The statistics of his work are as follows: 
Hydrography: 

Area sounded in square geographical miles _______ • _ __ ___ _ __ _ _ _ _ __ 52 

Number of miles (geographical) run in sounding ------ ------------ 1 491 
Number of angles measured ---- __ ---- __ ---- __ . _____ ..•.. _ __ __ ___ _ 16 661 

Number of soundings ------------------------------------ -------- 132 257 
Detenm·nati(Jn by exchanges o.f telegraphic signals o.f the longitude lines Albany-Detroit, Detroit

Clzicaf{o, and Chicar;o-.Afinneapolis.-Obser11ations .for latitude at Chicago.-The progress made by the 
telegraphic longitude parties in charge respectively of Assistant C. H. Sinclair and Aid G. 
R. Putnam, in the determination of the longitude line Albany-Detroit up to June 30, r89r, was 
stated in the last annual report. A set of exchanges of signals for longitude between those 
cities had been completed in the first position of the observers, Mr. Sinclair being at Albany 
and Mr. Putnain at Detroit. The observers had then changed places, and one exchange had 
been made (June 29) in the second position of the observers. Exchanges of longitude sig
nals on the nights of July 4, 9, lo, and l l finished the determination of the line. 

Thereupon Mr. Putnam moved the instruments, apparatus, etc., from Albany to Chicago, 
and established a longitude station in the grounds of the city waterworks on Chicago Ave
nue by permission of the superintendent of the works. The longitude station of 1883, in the 
grounds of the Chicago University, was no longer available, the University having been 
removed to Evanston, and the ground sold for building purposes. The water tower had been 
connected trigonometrically with the Chicago University by the United States Lake Survey, 
and the new longitude station having been referred by Mr. Putnam to the water tower, a con
neclion was thus obtained between the two longitucle stations. A check connection was 
obtained by measuring a base on the permanent breakwater, and from this base the new 
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longitude station was referred to the shot tower and to the lighthouse near the mouth of 
Chicago River, both of which points are known with reference to the Chicago University 
through the Lake Survey. 

Longitude signals were exchanged between Mr. Sinclair at Detroit and l\Ir. Putnam at 
Chicago on five nights between July 16 and 22, and after an exchange of places by the 
observers, on five more nights between July 23 and 28, completing the longitude line Detroit
Chicago. While in Chicago Mr. Sinclair determined the latitude of the station by ninety
three observations on nineteen pairs of stars on five nights with zenith telescope No. 6. 

The Detroit instruments were then moved to Minneapolis, Minnesota, and Mr. Putnam 
re-occupied the station of 1890 in the grounds of the University of Minnesota. For the deter
mination of the longitude line Chicago-Minneapolis he exchanged telegraphic signals with 
Mr. Sinclair on five nights between August 3 and 14, and after the observers had changed 
places, the line was completed by a second set of exchanges on five nights between August 
r6 and 25. 

Minneapolis having been determined in longitude by exchanges with stations on the 
Pacific Coast and thence eastward, which were completed in September, r 890, it now became 
possible to compare the results then obtained with those derived from the Atlantic Coast and 
stations thence westward. 

Mr. Sinclair reports the following very satisfactory agreement in the results of the field 
computations: 

h. m. s. 
Minneapolis west of Greenwich via San Francisco, Portland, Walla 

Walla, Helena, and Bismarck (r890) _ _ ____ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ 6 rz 56·8r 5 
Minneapolis west of Greenwich via ·washington, Cape May, Al-

bany, Detroit, and Chicago (1891)----------------------------- 6 r2 56·822 

Difference ______________________________________________ _ 
0·007 

Under a heading in the Middle Division will be given an abstract of Mr. Sinclair's report 
of the redetermination of the longitude line, Minneapolis-Omaha, which was undertaken in 
accordance with instructions issued August 6, 189r. 

Topographical survey (J.f the Hudso11 Ri'nr continued.-Determinati(Jn o.f position .for lighthouse pro
posed to be erected on Old Orchard Shoa!.-The preliminary operations undertaken by Assistant 
John W. Donn upon resuming the topographical survey of the Hudson River in June, 1891, 
were referred to in the last annual report. 

After an examination of the ground, Mr. Donn decided that greater facility for advancing 
the work would be obtained by beginning it on the east side of the river at Breakneck 
Mountain, where the work of 1879, by Assistant H. L. Whiting, was ended. From this 
mountain, the Highlands rece'tle from the river, and with the Butterhills opposite, from its 
northern gateway. Over and beyond Breakneck the topography was carried to a point a 
mile below the south limits of Fishkill. On the western side of the river, the small creek 
on the north limits of Cornwall was made the-upper margin of the work, and during parts 
of July and August, the survey was carried over that village and along the slopes of Butter
hill and Crow Mountains, and the intermediate hills, duwn to a junction with the work of 
Assistant Whiting in 1881, joining on the West Point reservation. Over these mountains the 
work was of a difficult character, because of a dense growth of scrub oak and timber that 
had been growing undisturbed for ten or more years. 

In September the party was moved to Highland Falls, a short distance below the \Vest 
Point Reservation, and thence the work was advanced southward. The margin of accessible 
lands between the densely wooded foothills of the mountains and the river was very narrow, 
and the mountain tops afforded no proper outlooks for satisfactory determinations of these 
foothills. As it was important to advance the survey as rapidly as possible so as to close the 
gap existing between West Point and Tompkins Cove, the margin of topography was limited 
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to the river and the highway lying back of it about yJ mile. There was much work to be 
done in this margin, however, as there were many highly cultivated and adorned grounds 
to be passed over between Highland Falls and Popolopen Creek. The highway just 
mentioned was maintained as the western boundary of the survey until the foot of Dunder
berg, back of Iona Island, was reached, when the margin was widened so as to embrace all 
of that mountain occupied by the line of the spiral railway. 

The month of October was occupied in completing the work lying between Fort Mont
gomery and Tompkins Cove, the party being stationed at Jones Point. The line of the 
spiral railway was followed throughout its length, about 11 miles, although in many places 
marked only by stakes or lines cut through the woods. It afforded many stations which 
permitted the contouring of the mountain with much facility. 

Field operations were suspended for the season October 31. 
Following are the statistics : 

Topography (scale 1-10 ooo): 
Area surveyed in square statute miles _________ ·---- ______ ---------·-- 17·5 

Length of shore line of rivers in statute miles _____________ ---------- 23·4 

Length of shore line of creeks in statute miles ______ --------- ____ ---- 17·3 
Length of shore line of ponds in statute miles----------------------- 8·9 
Length of roads in statute miles _____________________________________ 46·9 

Mr. A. L. Baldwin served as acting aid in the party, and sh~wed a lively and intelligent 
interest in the survey which is highly commended by his chief. 

Mr. Donn participated in the Topographical Conference called by the Superintendent 
to meet in Washington in January, 1892, and at its close was one of the officers charged with 
a comparative topographical survey of a selected square mile of area in the District of 
Columbia, a service which is referred to under a subsequent heading in this volume. 

On the first of June, 1892, he was instructed to proceed to New York City and determine, 
for the Lighthouse BoaTd, the position of the lighthouse to be erected on Old Orchard 
Shoal, Staten Island Flats. The central point of this proposed structure was to be accurately 
located in the prolongation of a line through the axis of the Gedney Ship Channel. A pro
jection specially prepared for this purpose having been furnished to Mr. Donn by the office, 
he selected range points on the high lands of Staten Island, about 2 miles back from the 
shores, and of sufficient prominence to be easily seen from the proposed site; he then 
determined these points by the plane table. Between these points and the plotted position 
of the proposed lighthouse, lines were drawn, and on the shore range stakes were placed 
in these lines by careful determinations. The lines intersected at the point desired, and 
subsequently, at the request of Maj. D. P. Heap, U. S. Engineer, on duty as Engineer of the 
Third Lighthouse District, Mr. Donn marked this position by a buoy. 

Directly after the completion of this service, he went to. Newburg, on the Hudson, and 
organized his party under instructions for resuming the topographical survey of the Hudson 
River. Finding, after receiving his projection, that but two of the triangulation points 
marked upon it could be recovered, and that these were so placed that they could not be used 
in connection with each other, he employed his party in selecting positions and erecting 
signals for the execution of a subsidiary triangulation, and was thus occupied at the close 
of the fiscal year. 

Establishment of an automatic tidal statioh at Wt"llet's Point, New York.-More tidal observations 
at the western end of Long Island Sound being desired, the officers of the Corps of Engineers, 
U. S. Army, stationed at the military post at Willet's Point, Long Island, very kindly put 
into operation one of the automatic tide-gauges of the Survey, sent to them for the purpose 
on July 1, 1891, and the series has been continued throughout the year under the immediate 
superintendence of Lieutenants C. A. F. Flagler and Herbert Deakyne, U.S. Engineers. 
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Determination of _points on ranges i11 use by ~vew York Harbor pilots.-In compliance with a 
request made by Mr. D. A. Nash, Secretary of the Board of Commissioners of Pilots, Xew 
York, Assistant F. D. Granger was instructed to determine in position certain range 
objects in the city of Brooklyn which are constantly employed by pilots and others as aids 
to navigation in New York Harbor. 

These ranges are as follows: 

No. 1. Trinity Spire-Cupola Pierrepont Hotel. 
No. 2. Central Elevator-Middle Tower of the Arbuckle Flat. 
No. 3. Trinity Spire-Central tower of Dow's Elevator. 
Range 1 is used for passing to the north of Diamond Reef. 
No. 2 gives the best ·water for passing between the East and the North Rfrers, and 
No. 3 the best water in Buttermilk Channel. 
Mr. Granger completed this work during the month of January, r892. His service 

in Kansas is referred to under a heading in the l\Iiddle Division. 

Continuation of the tidal record at the automatic tidal station, Sandy Hook, New /ersey.-The series 
of observations of the tide by means of an automatic gauge at Sandy Hook, Nev..- Jerney, 
which was commenced December 1, 1886, has been continued throughout the year, with 
Mr. J. G. Spaulding, tidal observer, in charge of the station. 

Geodetic operations.-CoJttinuatlon of reconnaissance and triangulation in the southwestern part o.f t!tt 
State o.f New .fersey.-Prof. E. A. Bowser, Acting Assistant, having resumed field work in con
tinuation of geodetic operations in the southwestern part of the State of New Jersey beftxL: 
the beginning of the fiscal year, had completed by July 15 a reconnaissance of the lines from 
station Colsons to stations Bridgeton and Taylors to determine where vistas should be cut 
through the tree tops to make these stations and Colsons intervisible. 

Measurements of horizontal angles were then begun at Colsons, signals having been 
erected at Taylors, Williamstown, Newfield, and Bridgeton. Many of the trees on the lines 
from Colsons to Bridgeton and Taylors were very large and from 90 to 125 feet high. Care
ful search was made for markings, surface or subsurface, at the old primary stations, 
Lippincott, Burden, and Pine Mount, but none could be found. Signals were, however, put 
up at Lippincott and Burden as near to the old stations as could be ascertained, and these 
were observed from Colsons. 

This station was marked on August 7 by a granite monument 4 feet long, dressed 6 
inches square on top and for a length of 6 inches, with the letters "F. S." cut on each of the 
four sides, and on top a triangle, the center of which marks the point of observation. The 
monument was set in hydraulic cement to a depth of 3 feet and 6 inches. 

Similar monuments secured in position in the same way were set at stations Bridgeton, 
Taylors, Kellogg, and Russia. These marks were all in place by September ro, after which 
field operations were suspended for the season. All of the observations needed at Colsons 
had been obtained by September 3. 

The statistics are: 
Triangulation: 

Area of in square statute miles ___ - - _ - - __ - - - - - - - - - - - - - . - ____ • __ • __ • _. _ 400 

Days occupied in opening and verifying lines of sight. __ ._. ___ .•.. _ _ _ _ 12 

Geographical positions determined __ . __ -- - -- - _. - _ - __ --- __ -- _. _ _ _ _ _ ___ 7 

Prof. Bowser took the field again in April, 1892, and built an observing tripod and 
signal 50 feet high at station Taylors, but as this was unfortunately destroyed by a tornado 
early in May, it is doubtful whether any other work than the rebuilding of this signal can 

. be done before the end of the fiscal year. 
Assistant George A. Fairfield, who is in immediate charge of State surveys, prepared 

detailed instructions for Prof. Bowser. 



 

38 UNITED STATES COAST AND GEODETIC SURVEY. 

Topographic and hydrof{raphic surve.ys on the coast o.f New Jersey, between Atlantic City and Cape 
May.-Instructions issued to Mr. R. A. Marr, United States Coast and Geodetic Survey serv
ice, early in July, 1891, directed him to organize a party on board the barge Beauty for the 
execution of the inside hydrography of the coast of New Jersey between Atlantic City and 
Cape May, and of the topography of Great Egg Harbor within limits indicated on a projection 
furnished to him. 

Mr. Marr took up this work without delay and had made-fair progress in it, when an 
unforeseen exigency compelled him to ask to be relieved from field service and Mr. E. E. 
Haskell, expert in physical hydrography, was ordered to relieve him in the charge of the 
party. 

On September 4, Mr. Haskell proceeded to Anglesea, New Jersey, and found that the 
work remaining- to be done was the survey of all the inlets lying between Atlantic City and 
c~q)e May, together with the coast hydrography as far out as the 3-fathom curve of the reach 
lying between Absecon Inlet and Pecks Beach Life-Saving Station. Also the survey of that 
portion o[ Great Egg Harbor lying to the westward of Beesleys Point, including the mouths 
of the tributary streams. 

Mr. Haskell began his work by a survey of Hereford Inlet, between Learnings and Five
~Iile Beaches. This being one of the most important inlets on the New Jersey coast by 
reason of its good channel entrance, the bar was carefully sounded out, and the shore line of 
the inlet and outside coast for some distance north and south was run. 

On Turtle Gut Inlet, the one next south of Hereford Inlet, no more time \Vas spent than 
was required to run a few lines of soundings and locate the shore line. It is of no importance 
except to small sailboats, launches, and rowboats, and there were no indications that the 
bar in front of it had materially changed in form since former surveys. 

In Cold Spring Inlet, the next one to the south, and the first one north of Cape May, 
enough soundings were taken to locate the channel through its bar, and the shore line in the 
vicinity was run. This inlet is of importance to local fishing vessels only. 

The barge was then moved to Townsend Inlet between Learnings and Ludlams Beaches, 
and the weather being exceptionally fine and the sea smooth, the bar and channel through it 
were carefu1ly sounded out. The depth of water is not enough, however, to permit any craft 
larger than a sailboat or launch to cross the bar. The harbor inside is shoal and greatly 
obstructed by the railroad bridge recently built across it. The wreck of the steamer .LVeuphar 
on the outer edge of the bar in front of the inlet was located and its position is marked on 
the hydrographic sheet. 

Corsons Inlet, the next one to the north, is evidently filling up, and Mr. Haskell thinks 
it probable that in the course of a few years it will be entirely closed. A few lines of sound
ings were taken in what appeared to be the deepest water, and the shore line was run. 

The reach from Pecks Beach Life-Saving Station to Absecon Inlet, including Great Egg 
Harbor Inlet, was next sounded and the shore line run. Great Egg Harbor Inlet is one of 
the most important on this coast. In the channel across the bar t11ere was found a depth of 
8 feet at low water, the average rise and fall of the tide being about 4-jl0 feet. Coasting vessels 
of considerable draft can enter in safety. 

The currents in and out of all fo.e inlets surveyed were found to be very strong, more 
than 4 knots per hour at strength in the larger inlets. Mr. Haskell observes that the six 
inlets surveyed offer excellent examples in proof of the statement that "the depth of water 
over the bar in front of an inlet is directly proportional to the tidal volume passing in and 
out." 

In completing the survey of Great Egg Harbor, four triangulation stations were estab
lished and measurements made of the angles needed to connect them with the chain of 
triangulation along the coast. The topography and hydrography of the area covered by the 
new triangles was executed; in this area were included the mouths of the four tributary 
streams-Cedar Swamp Creek, Great Egg Harbor River, Middle River, and Tuckahoe River. 
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After this part of the work had been finished and all needed inventories of property 
taken, the party was disbanded November 7, and Mr. Haskell, having reported under instruc
tions to the Superintendent, resumed duty at the office. 

He expresses his thanks to the keepers and crews of the life-saving stations at Turtle 
Gut, Holly Beach, Hereford Inlet, 'l'ownsend Inlet, Corsons Inlet, Pecks Beach, Ocean City, 
Great Egg and Absecon Inlets for assistance rendered in taking the outside soundings in 
their respective districts. 

The statistics of the season are as follows: 
Reconnaissance: 

Area in square statute miles __________________ ----------------------
Number of points selected for scheme------ ____ -----·--------------

Triangulation: 
Area of, in square statute miles __________________ ... ________________ _ 
Number of signal poJes erected_: _________________________________ _ 
Number of stations occupied for horizontal measures _______________ _ 
Number of geographical positions determined _____________________ _ 

Topography (scale 1-20 ooo): 
Area surveyed in square statute miles ____ . ________________________ _ 
Length of general coast in statute miles ____ . _______ ~ ___________ . __ _ 
Length of shore line of rivers in statute miles ___ . __________________ _ 
Length of shore line of creeks in statute miles _____________________ _ 

Hydrography (2 sheets 1-rn ooo; 2 sheets r-20 ooo): 
Area sounded in square geographical miles ________________________ _ 
Number of miles (geographical) run while sounding _______________ _ 
Number of angles measured _______________________________________ _ 

Number of soundings ____ ------------------------------------------
Number of tidal stations established _______________________________ _ 

12 

4 

12 

8 
6 

12 

20 

22 

7 
2 

17 
73 

r 776 
3 974 

6 

Establishment of an automatic tic!a! station on South TF!zarves, Philadelphia.-Additional tidal 
data being required upon which to base the title predictions for the port of Philadelphia, an 
automatic tide-gauge was put up and set in operation on July 13, 1891, at Pier No. 54, South 
'1.Vharves, near the old Navy Yard. The record has been continuous since that date through
out the fiscal year. Assistant S. C. McCorkle, 'vho established the gauge, has general super
vision of it; Mr. George B. Thomas is the tidal observer. 

The International Navigation Company has very kindly allowed the gauge to stand on 
their premises without cost to the Government and affords every facility for its successful 
operation. 

Completion of the topography of the Delaware Rh•er water frrmt of the Cit;• of Phi!addphia.-The 
triangulation needed for bringing to completion the topographical resurvey of the Delaware 
River water front having been finished by Assistant R. Meade Bache, he resumed plane-table 
work on August 5, 1891, between Greenwich Point and Fort Mifflin. 

Soon after passing that Fort, finding that the municipal front, continuing along the line 
of Bow Creek, departed farther and farther from the Delaware, Mr. Bache closed the survey 
at a good boundary line made by a road just below Fort Mifflin. Upon representing to 
Samuel L. Smedley, Esq., chief engineer and surveyor of the city, that the survey, as related 
to the Delaware water front, should be regarded as legitimately finishing there, t.hat officer 
wrote to him stating officially that he fully coincided in the view that the boundary lHr. 
Bache had reached at Black's house, just below Fort Mifflin, was the legitimate termination 
of triangulation and topography held to relate solely to the water front of the city, since 
from that point southward for over 2 miles the municipal front recedes farther and farther 
from the shore of the Delaware. 
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The statistics of the season, which closed November 12, are as follows: 
Topography (scale 1-2 400): 

Area s11rveyed in square statute miles_·-------------------------- 3·2 
Length of shore line of rivers in statute miles __ ------·-----------____ 8·5 
Length of shore line of creeks in statute miles, including League Island 

Back Channel __________________________________________ - _ - ___ . __ . - _ r 3 ·3 

Length of shore line of ponds in statute miles-----·------------------ o·6 
Length of roads in statute miles-------------------------------------- 5·1 

During most of the following winter and spring Mr. Bache was occupied in drawing the 
maps showing the results of his surveys. Of these he has made two copies-one for the 
Coast and Geodetic Survey archives and one for the city of Philadelphia. 

ln Ja11uary, February, and March, 1892, he took part in a Topographical Conference 
organized in \Vashington by direction of the Superintendent, and in June he proceeded to 
Boston under instructions to organize a party Jor the topographical resurvey of Boston 
Harbor. 

Reconnaissance and triangulation for the location of the boundary line between the States of Pennsyl
vania and Delaware.-Application having been made to the Secretary of the Treasury by the 
Joint Boundary Commission of the States of Pennsylvania and Delaware for the detail of an 
officer of the Survey to execute the reconnaissance and triangulation required for the loca
tion of the boundary line between these States, which had been originally surveyed in 1701 
under the authority of vVilliam Penn, and which was intended to be defined by a circle of 12 
miles radius around New Castle Courthouse, the Superintendent, in March, 1892, instructed 
Assistant W. C. Hodgkins to communicate with Messrs. Benj. H. Smith, of Pennsylvania, and 
Daniel Farra, of Delaware, surveyors for the Joint Commission, and report to him the under
standing finally arrived at. Action was eventually taken by Mr. Hodgkins in pursuance of 
a resolution passed at a meeting of the Joint Commission, which contemplated a complete 
survey, including the marking of the line upon the ground. 

He reports the following statistics of his reconnaissance and triangulation from May 
13 to the close of the fiscal year: 

Reconnaissance: 
Area of, in square statute miles. ___ ·-···-----····------------------·· 200 
Lines of intcrvisibility determined·---------------·--------------···· 49 
Number of points selected for scheme. _________________ .----- __ ... _._ r7 

Triangulation: 
Number of signal poles erected _______ • _. ____ • _ - _ •. - - - - - - - - - - - - - - . - - • 7 S 

Reference to this service is made more fully under the heading of Special Operations. 
Connection of the astronomical station at Rockville, Maryland, with the transcontinental arc o.f the tri

angulaticm.-The station at Rockville, Maryland, at which observations for the variations of 
latitude were being made by Assistant Edwin Smith, was connected trigonometrically with 
the transcontinental arc of the triangulation by Mr. John B. Boutelle, of the Computing 
Division of the office, in pursuance of instructions <lated March 22, 1892. 

Upon reaching Rockville, Mr. Boutelle found that neither from the observatory nor from 
any point in the town could the primary stations to the westward ,be seen, but a further 
reconnaissance showed that Baileys Hill, about 2Yz miles west of the observatory and visible 
from it, would see the two primary stations, Bull Run Mountain, in Fauquier County, Virginia, 
distant 30·6 miles, and Sugar Loaf Mountain, Frederick County, Maryland, distant 16·1 miles, 
and also the Washington Monument, and that by measuring a short base, the distance from 
Baileys Hill to the observatory could easily be obtained. Accordingly he recovered both of 
the old station points at Sugar Loaf and Bull Run, finding all of the marks at the last 
mentioned station intact and the signal put up in 1869 still standing. At Sugar Loaf the 
station marks, except the drill hole in the rock, had disappeared. Since the Washington 
Monument was visible from both these stations, the quadrilateral, Bailey-Monument-Bull 
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Run-Sugar Loaf, could be obtained, and after opening lines and posting heliotropers, meas
urements of horizontal directions were begun April 12 at Bull Run. ~fuch delay was caused 
by a season of storms followed by cloudy weather and thick smoke, so that observations at 
this station and at Sugar Loaf, which was afterwards occupied, were not finished till May 24. 

After completing observations at Baileys Hill, Mr. Boutelle laid out a base line 560 

metres (1 337·3 feet) in length in a field about %. mile north of that station. This base he 
measured twice with a steel tape, 25 metres in length, the two measures differing but 0·0047 
metre. 

After the completion of the field work by occupying East Base, West Base, and the 
observatory for measurements of horizontal angles, Mr. Boutelle finished the records and 
computations of his work, and on June 9 reported for duty in the Computing Division. 

He reports the following result from his field computation: 
Rockville observatory, astronomical latitude _________________ _ 
Rockville-observatory, geodetic latitude ____ ---- _____________ _ 

Difference, a-g_ ---- ---- ---- ---- ------ ------ ---- ------ ------
The statistics are: 

Reconnaissance: 

39° 0 5' ro"·37 
39 05 II '21 

- 0 ·84 

i'"eaof, in square statute miles--------------------·---------------- 496·3 
J\nmber of lines of intervisibility determined _______________________ 10 

Number of points selected for the scheme.----------------------____ 5 

Base line: 
Secondary, length of in metres------------------------------------- 560·71 

Triangulation: 
Area of, in square statute miles ____________________________________ _ 
Number of stations occupied for horizontal measures. ______________ _ 
Number of geographical positions determined __ . ___________________ _ 

Observations .for investigating the va;riations o.f latitude at a station t'n Rockz•ille, A1"a1yland.-Under 
the heading "Special Operations," towards the close of this volume, will be found a notice of 
the observations for the variations of latitude made at a station in Rockville, Maryland, by 
Assistant Edwin Smith, in cooperation with the work of the International Geodetic Asso
ciation. This work was assigned to Mr. Smith in March, r891. The latitude station was 
located in the garden of his residence on Forest Avenue, Rockville, Montgomery County 
Maryland, and about 16_% miles from Washington, D. C. Observations were made every 
favorable night from early in June, 1891, till the middle of July, 1892. They were not 
allowed to interfere with Mr. Smith's official duties as Chief of the Instrument Division, a 
report of which appears as part of the annual report of the Assistant in charge of the Office. 
(Report for r892, Part I, Office Report No. z.) 

During the absence of Assistant 0. H. Tittmann, on field duty between July 20, an<l 
October 10, 1891, the charge of the office of Standard Weights and Measures was assigned 
to Mr. Smith. In November he was instructed to proceed to New York City and to Hoboken, 
New Jersey, to assist the Superintendent in swinging the half-second pendulums of the 
Survey at the Stevens Institute, Hoboken. 

Establishment of an automatic tidal station at the Navy Yard, Washz'ngton, D. C.-Commodore 
Joseph S. Skerrett, U. S. N., Commandant of the Navy Yard, Washington, D. C., having 
courteously granted permission, an automatic tide-gauge was set up in the boat-house south 
of the Commandant's office, and put in operation July 31, r891. 

Mr. Alex. S. Christie, Chief of the Tidal Division, Coast and Geodetic Survey offic-;:, by 
whom the gauge was established, has kept it in operation, the record being continuous 
to the end of the fiscal year. This series of observations will afford improved data for 
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predicting the Potomac tides, and also for engineering purposes. It will be used when 
required as a training station for tidal observers. 

Topographical surveys of a dest~i;nated area of z square mile in the District of Columbia on scales 
of z-20 ooo, z-30 ooo, and z-4.0 ooo for purposes of comparison.-One of the results of the Topo
graphical Conference, organized at the office by direction of the Superintendent in January, 
1892, was the execution of a plan agreed upon at his suggestion for experimental topograph
ical work in the District of Columbia. 

A square mile of area in the District, the topography of which had already been deline
ated on the 1-4 800 scale of its detailed topographical survey, was selected for comparative 
surveys on scales of 1-20 ooo, l-30 ooo, and l-40 ooo respectively. The 1-20 ooo (3·168 inches 
to the statute mile) scale was assigned to Assistant \V. C. Hodgkins, the l-30 ooo scale (2·112 
inches to the statute mile) to Subassistant J. A. Flemer, and the 1-40 ooo scale (1·584 inches 
to the statute mile) to Assistant John W. Donn. 

From the reports submitted by these officers the following abstracts have been made: 
After conference with Messrs. Donn and Flemer, Mr. Hodgkins made arrangements to 

begin work on Monday, March 28. But little could be done the first day owing to very high 
winds and the bad condition of the roads from continued heavy rains, but on the 29th work 
was taken up in the west corner of the square mile on the Brentwood road and was carried 
along that road to the northeastward. On the 30th, the survey was prosecuted in the south 
corner of the square mile at the junction of Hickey Lane with the Bladensburg Road and 
was carried to the Reform School at the east corner of the square mile. 

Both of the following days were very unfavorable for work, being foggy with frequent 
showers, and the ground so soft and muddy as to be difficult to walk over. On Monday 
April 4, the day was oppressively hot, but no rain fell, and a full day's work was done 
between Winthrop Heights and the north corner of the square mile, nearly completing it. The 
remaining portion was finished in about five hours' work on the 5th, a very sultry day with 
frequent showers. The total number of hours occupied in the work was thirty, in which time 
forty plane-table stations were made and a large number of points were taken by telemeter. 

Mr. Hodgkins observes that for so small an area the results he reached can hardly be 
considered as a fair test of either the scale or the topographer, owing partly to the very 
unfavorable weather conditions and partly to the fact that a certain amount of practice is 
needed to attain facility in sketching on an unfamiliar scale. 

With his report he submits a sketch showing the location in the District of the area 
surveyed, and gives the following statistics : 

Topography (scale 1-20 ooo): 

Area surveyed in square miles. ___ -------- ______ ----------------------
Length of streams in statute miles __________________________ ---------- 4·25 
Length of roads in statute miles ____________________________ .. ____ -- _ _ 10·63 

On April 6, Mr. Flemer took charge of the party which had been organized by Mr. Hodg
kins, and began his survey of the same area on a scale of 1-30 ooo. This scale for field topog
raphy being unfamiliar to Mr. Flemer, it took about a day for him to accustom himself to the 
degree of generalization desirable or permissible, and he observes that even a greater degree 
might have been adopted without impairing the value of the map, and that time could have 
been saved had he delineated only the main valleys and ridges. 

The contour lines at vertical intervals of 20 feet were determined by vertical angles 
and distances which were based upon,. the elevations derived from the bench mark stones 
within the area covered by the survey. The fact that four suburban divisions were included 
in this area rendered the same unfavorable for comparison with the survey of a square mile 
of similar topography on the same scale. 

In actual field work nineteen hours were consumed, and forty-two plane-table stations 
occupied. 
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The sketch which Mr. Flemer submits with his report is a tracing of his plane-taLle 
sheet, showing every detail of the topography. 

The statistics are: 
Triangulation : 

Number of stations occupied for horizontal measures ___________________ r 
Number of geographical positions determined __________________________ 2 

Topography (scale 1-30 ooo): 

Area surveyed in square statute miles--------------------------------- 1 
Length of roads in statute mi Jes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 9·6 

The locality is described as lying at the intersection of Queens Chapel Road and the 
Baltimore & Ohio Railroad, and including part of South Brookland, Winthrop Heights, 
Langdon Park, Avalon Heights, and Mills Station. 

Mr. Flemer having finished his survey on April n, Mr. Donn took charge of the party 
on the rzth, and began work on the r-40 ooo scale. He observes that the area selected was 
probably as nearly typical of a conn try capable of delineation on this scale as could be found 
in the District of Columbia, but it was still very far from possessing the characteristics of an 
ideal locality. A bolder, larger featured region, with fewer cultural details would have been 
better suited to so large a scale. 

In making the survey, however, he endeavored to lose sight of all but the essential 
features of the field, and to carry out the idea of a typical 1-40 ooo survey, which of course 
involved a very great generalization of the features of the relief with rapid execution. 

A little longer practice would have given greater facility in sketching to scale, but 
that would have occupied time, and in a measure defeated the purpose of these experimental 
surveys. The completed plane-table sheet represented the work of nine and one-half hours, 
and the occupation of fourteen stations. Very few telemeter readings were taken, nearly 
all of the work having been done by intersections and sketching. Only the most prominent 
houses were shown, as well as the general courses of streams, outlines of woods, etc. No 
station was made outside of the area delineated, and no extra care expended in closing on 
boundaries. 

The statistics are: 
Topography (scale x-40 ooo): 

Area surveyed in square statute miles---------------------------------- r 
Length of shore line of creeks in statute miles_________________________ r·5 
Length of railroad in statute miles-------------------·----------------- r 
Length of roads in statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5 

Other field duty assigned to Assistants Donn and Hodgkins, and to Subassistant Flemer, 
is adverted to under previous and subsequent headings in the Eastern Division. 

Location in position of the astrophysical statioJ1 of t/ze SmitJ1sonia11 Institutian.-In compliance 
with a request made by Prof. S. P. Langley, Director of the Smithsonian Institution. Sub
assistant J. A. Flemer was directed by the Superintendent to determine in geographical 
position a temporary observatory erected for astrophysical research to the south of the main 
Smithsonian building. 

Availing himself of the services of his topographical party in the field on April n, and 
with the aid of one of the plane-table sheets of the District of Columbia survey, Mr. Flemer 
first determined graphically the center of the pier of the astrophysical station, thus obtaining 
for immediate use, if so desired, a good approximation to its geographical position. 

A point named Mall was then selected from which the Washington Monument, the main 
flagpole of the State Department building, and the lightning rod on main tower of the 
Smithsonian building could be seen, and three sets of horizontal angles were measured from 
this point to the three points just named, and also to a point vertically above the center of 
pier of the astrophysical observatory, and called "Cupola." 
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The geographical position of station Mall having been then computed by the three 
point problem, the distance Mall-Cupola was measured, and the.corrected geographical position 
of the center of pier ascertained. 

Mr. Flemer has transmitted his record and results to the office. 

Hydrograp!zic resurvey o.f part o.f the upper end of FVashington Channel, Potomac River.-A hydro. 
graphic resurvey of part of the upper end of the ·washington Channel, Potomac River, having 
become desirable owing to changes occasioned by the construction of a new bridge across it, 
and by dredging done by the United States Engineers, Assistant E. E. Haskell was directed 
to make the soundings required. 

These were for a length of about 'A'. mile at the extreme upper end of the channel, and 
occupied Mr. Haskell but one day only, December 30, 1891. 

The statistics are: 

Hydrography: 
Number of miles run in soundings _ ·- ____ ------ ------------ ------ ____ r25 
Number of angles measured_----_--------------_-----------·-·--- ___ . 152 
Number of soundings . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 190 

Triangulation, topography, and h)'drography o.f the Appomattox Ri'i1er, Virginia.-A resurvey of 
the Appomattox River, Virginia, between City Point, at its junction with the James River, 
and Petersburg, having become necessary, owing to the great changes in the channel and 
the construction of a cut-off since the survey of 1852-53, Assistant C.H. Boyd was instructed 
to organize a party for the execution of that work. 

Mr. Boyd left Washington, April II, 1892, and immediately after reaching Petersburg 
beg-an a search for points of the old triangulation, but not one of them could be found, the 
majority of the stone posts marking them having doubtless disappeared during the military 
operations between 1861 and 1865. 'l'he granite piers at Roslyn astronomical station were, 
however, found in fair condition and had been apparently undisturbed. From these and the 
Presbyterian Church spire and Courthouse in Petersburg, an available base was obtaincc1 
for the triangulation which was carried to City Point. 

Upon its completion, preliminary computations were made for the geographical position,. 
of enough points to begin work upon the upper sheet of the topography, and the plane-table 
and hydrographic surveys were pushed forward until Jnne 25, when the allotment of funds 
having become exhausted, field operations were suspended for the season. 

Mr. Boyd remarks that since the former survey the regimen of the river has been essen
tially changed; 1 Yz miles of the channel in one part of it has been abandoned and the 
Puddlecock Cut substituted; many wing dams and closure dams and more than one hun
dred jetties have been built. These structures have narrowed the channels and caused the 
silting up of large areas of water basin, hence a much less quantity of tide water finds its 
way into the channels upon which the navigation of the river to Petersburg depends. Only 
small vessels can now reach that city and but few attempt it. In 1852, Port Walthall below 
the city was a shipping port, with a railroad, wharves, storehouses, etc.; these have all dis-
appeared, the channel leading by Port Walthall having been abandoned. · 

Mr. Boyd acknowledges his obligations to Commander G. vV. Pigman, U.S. N., in charge 
of the Monitor fleet at Richmond, for the loan of a steam launch, which was of great service 
in facilitating the movements of the party. 

Mr. C. L. Gardner rendered acceptable service as recorder. 

The statistics of the survey are as follows: 
Reconnaissance: 

Area of, in square statute miles-----·--·-··---------····--·---··--· r6 
Lines of intervisibility determined _________ . __________________ . ___ • 90 
Number of points selected for scheme _ •••• _ .•• _ ••.. __ ---- ______ ----· 3J 
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Triangulation: 
Area of, in square statute miles------------------------------------ 16 
Number of stations occupied for horizontal measures _______ . _ _ _ _ _ _ _ 15 
Number of geographical positions determinecl ______________ ..... _ _ _ _ 33 

Topography (scale 1-10 ooo); 

Area surveyed in square statute miles _____ --------------------_·--- 3·5 
Length of shore line of rivers in statute miles---------------------- 22·5 
Length of shore line of creeks in statute miles _______ . _____ . _ _ _ _ _ __ 6 

Hydrography: 
Number of miles (geographical) run while sounding ________ . _ _ _ ___ _ 20 

Number of angles measured _______________________________ . _ _ _ _ _ _ _ 2 70 

Number of soundings --------------------------------------------- 6 123 

From the beginning of the fiscal year until January 16, 1892, Mr. Boyd was on detached 
duty with the Chickamauga and Chattanooga National Military Park Commission in charge 
of surveys and of engineering work generally. 

Hydrographic examinations of the shoal off Cape Charles, Virginia.-Some discrepancies which 
had been found in lines of soundings run during different years on the shoal off Cape Charles, 
Virginia, were reconciled in the course of two examinations of this shoal made by Lieut. C. 
E. Vredand, U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer Blah. 
In his final examination, which was completed on May rr, 12, and 13, 1892, under the 
favorable conditions of fair weather and smooth sea, Lieut. Vreeland occupied Cape Henry 
Lighthouse and Cape Charles Light Ship, and in sounding used the ordinary hand and 
deep-sea leads. His first examination had been made in February, 1892. 

For this work he reports statistics as follows: 
Hydrography: 

Area sounded in square geographical miles_________________________ 300 

Number of miles (geographical) run while sounding________________ 334 

Number of soundings---------------------------------------------- 2 020 

At the beginning of the fiscal year and again towards its close, Lieut. Vreeland was 
engaged on the resurvey of Nantucket Shoals; from October 20, to November 16, the Blah· 
was under orders of the Honorable Secretary of the Navy; dnring part of the winter she was 
laid up for repairs, and from March 3 to May 4 was on the Beaufort River resurvey. 

Line of leveling of precidon run behoeen Old Point Comfort and Richmond, Vi1~inia.-Assistant 

Isaac ·winston has submitted a report, of which the following is an abstract, relating to the 
line of check levels of precision which he was directed to run from Old Point Comfort to 
Richmond, Virginia, by instructions issued November 28, 1891. 

Having organized his party at the office in ·washington early in December, he began 
leveling work on the 5th of that month at the bench mark which was already established on 
the lighthouse at Old Point Comfort. Connection was made with the line run in 1883-84 
by Mr. \Veir (formerly Assistant) at Newport News, a distance of 10 miles from Old Point, 
and also at \Villiamsburg, 35 miles, at Providence Forge, 60 miles, and at Richmond, 85 miles 
distant, the bench marks at these places being the only permanent ones established by 
Mr. Weir. 

On the section from Old Point to Newport News, Mr. Winston reports that the difference 
of height which he obtained agreed very closely with Mr. Weir's; on the section of 25 miles 
between Newport News and "Williamsburg, there was a considerable difference; on tlw 
section of 25 miles between Williamsburg and Providence Forge there was a close agreement; 
and on the 25-mile section between Providence Forge and Richmond the difference was too 
large to be admissible. Mr. Winston was instructed therefore to run a line in the reverse 
direction over the sections in which the large differences occurred. In the whole line of 



 

46 UNITED STATES COAST AND GEODETIC SURVEY. 

139 kilometres in length, the height of the Richmond bench mark as determined by 
Mr. 'iVinston exceeded the height of the same bench mark as found by Mr. Weir but 0·032 

of a n1etre. 
The route followed the Chesapeake & Ohio Railroad for the whole distance, except 

between Old Point Comfort and Newport Kews, where it was taken across the country to 
connect with a bench mark at the National Soldiers' Home near Hampton and thence 
through Hampton, returning to the railroad about 2 miles east of Newport News. Long 
portions of the railroad pass through swamps and marshes, making it difficult in many 
places to secure firm ground for the foot plates; there were also many times during the 
progress of the leveling when the gronnd was either freezing or thawing, all of these condi
tions being unfavorable to accuracy of results. 

Field operations were suspended for the season on February 25, and the party returned 
to Washington. 

Mr. George W. Stevens, General Manager of the Chesapeake & Ohio Railway, kindly 
gave Mr. Winston permission to use velocipede cars on the track of the road, and this aided 
greatly in advancing the progress of the work. Twelve miles an hour could readily be made 
with these cars; hencemuch time was saved and the cost of transportation greatly lessened. 
Mr. C. E. Doyle, Division Superintendent of the road, and Mr. H. W. Fuller, its General 
Passenger Agent, also extended courtesies to Mr. Winston and his party. 

The services of Mr. A. L. Baldwin, recorder, who had had experience in leveling work, 
were extremely valuable, as were also those of Mr. R. L. Faris who served as rodman. 

Other duty assigned to Mr. "Winston is referred to under headings in the States of 
Florida and Missouri. · 

Topographical additions and revisions in the vicinity t1f Old Poz'nt Comfort, Ne1.t1port News, and of 
Lambert Point, Elizabetlt River, Virginia.-In order to obtain the latest data available for the 
publication of a new edition of the chart of Hampton Roads, Mr. Homer P. Ritter, expert 
in physical hydrography, was instructed in February, 1892, to examine the old topogr-aphy 
from Fort Monroe to Newport News, and that of the Elizabeth River in the vicinity of 
Lambert Point, and to locate upon the original topographic sheets, covering the localities 
indicated, all important changes and improvements affecting navigation. Also to obtain from 
the local authorities plats of the towns of Hampton and Newport News, and place them upon 
the sheets. 

Mr. Ritter reached the field February 17, his party consisting of himself and two rod men, 
and by March 25, had completed the work, notwithstanding the prevalence of stormy 
weather during two-thirds of the time. 

He reports the following statistics: 
Topography: 

Area examined in square statute miles ·----- _______ .. ·- ___ ... -· _____ . 25 
Area surveyed in statute miles .•. ______ . ___ • __ ••• _ ... _._._. __ ....•... I 2·25 

Length of general coast examined in statute miles. _ .• _ •. _ •.. __ .. __ .. 
Length of general.coast surveyed in statute miles _______ ...• __ . _. ___ • 
Length of roads in statute miles _____________________ . _____ . ______ . __ 

20 

1r8 
152·8 

Additions and corrections were made to five topographic sheets-two upon a scale of 
1-20 ooo and three upon 1-10 ooo. The number of buildings and blocks put upon these sheets 
was five hundred and seventy-three and the number of piers located was fifty-four. 

Hydrographic suroey of Beaufort Ri·ver, South Carolina, and vicinity.-In pursuance of instruc
tions from the Superintendent dated January 21, 1892, supplemented by detailed instructions 
of even date and of April 12 from the Hydrographic Inspector, Lieut. C. E. Vreeland, U.S. N., 
Assistant Coast and Geodetic Survey, commanding the steamer Blake, began a hydrographic 
survey of Beaufort River early in March. To obtain a plane of reference for the soundings, 
he established a tide-gauge at the new Naval Station the day of his arrival, and kept up a 
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continuous tidal record dnring two lunar months. I\Iuch difiiculty was experienced in 
recovering the stations of the triangulation which had been made in r859, many of them 
having been doubtless destroyed during the \var. "Ppon the two projections (scale 1-10 ooo) 
furnished by the office to Lieut_ Vreeland, hut four of the points plotted could be recovered. 

\\There the nature of the ground would admit of the erection of front and rear signals, 
the soundings were run on ranges, the positions of the front range signals being determined 
hy measurements from an established point with a twenty-metre chain, and every fifth 
signal, as well as every signal marking a change in the course of the river, was cut in by 
theodolite. The soundings were made in the ship's whaleboat and in a steam launch placed 
at Lieut. Vreeland's disposal by Capt. L. A. Beardslee, U. S. N., the Commandant of the 
Naval Station. For this act of courtesy, whereby the work was greatly facilitated, Lieut. 
Vreeland expresses his high appreciation to the Commandant. 

Lieut. Vreeland observes that much of the river bed is composed of phosphate rock 
affording poor holding ground, and since this rock is irregularly distributed, vessels should 
use the lead carefully and note the nature of the bottom before coming to. The usual 
anchorage for vessels lying in the stream and awaiting their turn at the locks is the pocket 
above the Na val Station, but care should be ti;tken not to let go too near the eastern shore, 
where the bottom is a hard rock. 

There are a number of phosphate mining companies situated in the vicinity of Port 
Royal, on Beaufort and Coosaw Rivers and Battery Creek. A list of these with depths of 
water at their docks is given by Lieli!t. Vreeland in his report. 

The results of his survey are shown on two hydrographic sheets, scale of each r-10 ooo, 
the ·work on which was completed May 4. The Blake then proceeded to Hampton Roads 
and toDk up a hydrographic examination of the shoal off Cape Charles, Virginia, reference 
to which has been made under a preceding heading. 

The follovving named naval officers were attached to the party: Lieut. John Gibson, 
U.S. N.; Ensigns W. C. P. Muir, J. H. Rohrbacher, l\f. K. Eyre, and B. Wright, U.S. N.; 
Assistant Surgeon E. S. Bogert, U. S. N. Ensign Wright was detached March 29. 

Lieut. Vreeland reports statistics as follows: 

Hydrography: 
Area sounded in square geographical miles________________________ r2·5 
Number of miles (geographical) run while sounding._. _______ .___ 247 
Number of angles measured ______________________________ ·------- 3 091 

Number of soundings _________ ---- _______________________________ 29 271 

Duty assigned to Lieut. Vreeland earlier and later in the fiscal year is referred to under 
a heading in the State of Massachusetts. 

Close (lf the tidal record at the automatic tidal station on 7)bee Island, Georgia.-The series of 
tidal observations, begun September 29, 1889, at the automatic tidal station established on 
Tybee Island, Savannah River Entrance, Georgia, was closed June 8, r892, enough observa
tions having been secured_ The tidal observer, Mr. Arthur J. Collyer, was taken seriously 
ill in the spring of r892, and died on May 21. He had had charge of the station since Sep
tember 14, 1891, having relieved Mr. Eugene Veith at that date. 

H_ydrographzi: examz'nafi(ln at the entrance to St. Simon Sound, Geor,~ia.-Upon his way north in 
the spring of 1892, Lieut. Edward M. Hughes, U.S. N., Assistant Coast and Geodetic Survey, 
commanding the steamer Bache, was instructed to stop at Brunswick, Georgia, and make 
such an examination of the bar at the entrance to St. Simon Sound as would show the 
greatest depth that could be carried over it at mean low water, and enable the office to deter
mine whether a future detailed survey would be necessary. 

Mnch difficulty was experienced at the outset of the survey, owing to a lack of triangu
lation points and the unfavorable trend of the shore line, but finally a close approximation 
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to the correct development of the outer bar was obtained, and the soundings plotted show 
that 13 feet can be carried over the bar at mean low water; that from buoy No. 4 to buoy 
No. 4.Yz the channel is extremely narrow, and that the shoalest water is abreast of buoy 
No. 4. 

To obtain a plane of reference for the soundings, a box tide-gauge was established at 
the steamboat wharf near St. ::-iimon Lighthouse, and connected with the bench mark 
established on that lighthouse by Lieut. J. E. Pillsbury, U.S. N., in 1888. 

l\fuch rain and rough water on the bar was encountered, retarding the progress of the 
work, but the examination of the outer bar was finished June 9, having occupied thirteen 
days. 

The statistics are: 
Hydrography: 

Number of miles (geographical) run in sounding_------------------ 65 
Number of angles measured-------------------------·------------- r 438 
Number of soundings ...... -·--·------- ____ -------------------- .... 8 209 

Ensigns G. "\V. Kline, W.W. Buchanan, and J. W. Oman, U.S. N., were attached to the 
party. Mr. J. L. Dunn served as observer and recorder. 

Hydrographic surveys executed earlier in the fiscal year by Lieut. Hughes, are referred 
to under headings in the States of Massachusetts, Alabama, and Florida. 

Geodetic lweling-Liue of leveling of precision carried from St. Augustine to Cedar Keys.-As
sistant Isaac vVinston has submitted a report, of which what follows is an abstract, in rela
tion to the line of geodetic leveling carried by the party in his charge from St. Augustine to 
Cedar Keys, in the spring and summer of 1892. Mr. ~Winston organized his party under 
instructions dated March ro, and left Washington for St. Augustine two days later with 
Suhassistant F. A. Young and Mr. J. L. Bartlett. 

Leveling work began at St. Augustine on March 16. The route selected followed the 
Jackson ville, St. Augustine & Halifax River Railroad to Palatka, and thence over the 
Florida Southern Railroad to Gainesville. From Gainesville the line of the Florida Central 
& Peninsula Railroad was followed to Cedar Keys. 

At the crossing of the St.Johns River at Palatka it was necessary to sight 1 300 metres at 
one station. 'l'his could not well be avoided, an intended crossing 3 miles above Palatka, 
where the river is but a third of the width, having been prevented by an impassable swamp 
on the west bank. 

The work was much delayed by the refusal of the general manager of the Jacksonville, 
St. Augustine & Halifax River Railroad to allow the party to use velocipede cars on the line 
of road under his control; hence, as the schedule from Palatka was not one favorable to the 
movements of the leveling party, and quarters could not be obtained at any of the inter
mediate stations, the work had to be advanced from St. Augustine. Between Palatka and 
Gainesville, transportation by wagon had to be resorted to, but from Gainesville to Cedar 
Keys, Mr. D. E. Maxwell, general manager of the Florida Central & Peninsula Railroad 
kindly acceded to Mr. Winston's request to use velocipede cars on the track. 

Upon reaching Palatka, Mr. Winston applied to the Superintendent for permission to 
organize a second party, with Mr. Young in charge, in order to make more rapid progress 
with the work. This request having been approved, Mr. Young started from Palatka towards 
Cedar Keys and Mr. Winston from Cedar Keys towards Palatka early in May, and the two 
parties reached their respective destinations on the same day, June 8. 

Upon a comparison of results it was found that the discrepancies between the two lines 
at various points were of a magnitude sufficient to demand the reinea.surement of a number 
of sections of the line. These remeasurements were begun June 13, and continued until 
June 27, at which date they had been completed to Hawthorn, Alachua County, distant about 
77 miles from Cedar Keys. Mr. "\Vinston attributes the discrepancies partly to abnormal 
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differential refraction, produced by the white sand of the roadbeds for almost the entire 
distance, and partly to the difficulty of finding stahlc places in this sand for the leveling 
instrument and rods. There were many marshes along the route, and in all places a passing 
train shakes the ground some distance from the track with more or less violence. 

Mention has been made under a previous heading of the establishment of automatic 
tide-gauges at St. Augustine an<l Cedar Keys, under .Mr. \Vinslou's direction, and to the main
tenance of tidal records at those stations. in order to refer the elevations on the line to the 
mean sea level of the Atlantic and the Gulf respectively. In addition to the permanent 
bench marks established at St. Augllstine and Cedar Keys, one or more were marked in each 
town and village on the route. · 

Field operations were suspended for the season on June 28. ~Ir. '\Vinston acknowledges 
the energetic and able service rendered in the work by Snbassistant Young. .Messrs. J. L. 
Bartlett and J. ·w. Thompson were attached to the party as recorders. 

The statistics reported are: 
Geodetic leveling: 

Number of elevations of permanent bench marks determined. ___ .____ 35 
Length in kilometres of lines of precise leveling _____________________ 216 

Reference to other geodetic leveli11g work exeClltecl by J\lr. vYinston, is made under 
headings in the States of Virginia, Missouri, and Kansas. 

Establishme11t of auf1Jmatic tidal stalious at St. Auxustine a11d Crdar Kqs, east and west coasts of 
Florida.-In connection "IVith the work of carrying a line of leveling of precision across the 
peninsula of Florida, between St. Augustine and Cedar Keys, Assistant Isaac \Vinston, in 
charge of that work, was directed to refer the ends of the line to the mean sea level of the 
Atlantic and the Gnlf respectively. It was necessary, therefore, to establish automatic tidal 
stations at St. Augustine and Cedar Keys. The self.registering ga11ges at these stations 
were put up in suitable buildings by ,\Ir. vVinston, and at each stc..tion also was fixed an 
ordinary staff gauge graduatec1 to feet and tenths. Once a month each ubset ver was required 
to determine the relation between his tide staff and a bench mark near the stat.ion by a lerel 
and 1eveling rod. 

At St. Augustine the record v.as begun March 27, r892, with Mr. Charles C. Yates as 
observer, and at Cedar Keys, April ro, with :\fr. Frederick V . .Moss as ol>ser·ver. 

It is the intention to continue the gauges at these stations in operation for a year, so as 
to obtain well-determined tidal planes of reference for the geodetic leveling stations, and 
also to provide additional data for prediction purposes . 

. Hj·drographic exami1latio11s i11 Key West .liar/!or, Florida.-After completing the hy<lrographic 
work which had been assigned to him in Mobile Bay and Entrance, Lieut. Edward "M. Hughes, 
U.S. N., Assistant Coast and Geodetic Survey, commanding the steamer Bache, was instructed 
in May, 1892, to proceed with the steamer to New York, stopping on the way at Key \Vest, 
Florida, and later at Brunswick, Georgia, to make certain hydrographic examinations which 
would be indicated 1o him in detailed instructions from the Hyurographic Inspector. 

His work at and in the vicinity of Brunswick has been referred to under a previous 
heading. 

At Key '\Vest the work desired was a determination of the positions of the buoys num
bered 8, 15, and 17 on the chart, and an examination of that part of the harbor extending 
from buoy No. 17 towards the position on shore formerly occupied 'by Tifft's Observatory. 
This building, as also the Philbrick Observatory, 11acl been destroyed by the fire of 1886, and, 
as most of the wharves had been rebuilt or extended since the surv~y on which the chart 
(No. 469) was based, data for a later edition of this chart were required. 

Having established in geographical position three stations from which to fix the positions 
of the buoys just named, and put up a tide-gauge to obtain a plane of reference for his 

S. Ex. 37-----4 
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soundings, Lieut. Hughes finished his examination on May 24 and 25, and transmitted to the 
office a record book containing the soundings and angles taken and the tidal observations 
recorded. 

No indications of a shoal were found between buoy No. 17 and the water front of Key 
West. 

The positions of the buoys, as corrected by Lieut. Hughes, have been indicated on the 
charts. 

On February 14 anc.1 15, 1892, while on his way to Mobile, Lieut. Hughes, in accordance 
with special instructions, put into Key Weo:;t Harbor and determined the positions of Northwest 
Passage Lighthom;e and of beacons numbered 3, 4, and 5. 

TriaH/.Jltf,1ti<111 aJ1d topoxraflty o.f tile C1loosaliatclzee Ri«tr, west coast o.f Florida.-By instructions 
issued in January, 1892, Assistant Joseph Hergcshcimer was directed to proceed to Punta 
Gorda, on the west coast of Florida, and organize a party for the survey of the Caloosahatchee 
River from the 1imits of the completed work to Tw·elve Mile Creek, at the head of navigation. 

After arriving at Punta Gorda January 25 he overhauled the schooner Sp_y, which had 
been laid up at that place, organized his party on board of her, and, after obtaining lumber 
and provisions, began the triangulation of the river from the base Middle Point-Point Ybel 2 

on Sanibel Island 01i Mar('h 31 the triangulation had been completed to Beautiful Island, a 
distance of about 20 miles up the rh·er. The topography was then commenced, and at 
the close of field operations, :May q, for the season, one topographic sheet, scale I-Io ooo, 

inclm1ing lhal part of the river frum SheU Point to Travers Bend, had been finished and a 
second sheet begun. 

l\Ir. Hergcshcimer observes that the Caloosahatchce RiYer is an important water course, 
11eing the outlet of the evcrglalles and of the phosphate lands. l\fany steamers ply upon it 
from the coast up to the town of Myers, and thence up through the rivers and lakes to 
Kissimee. 

Upon closing operations in the field the naphtha launch and whaleboat belonging to the 
party were stored in a boathouse ·which had been built in Myers by permission of the Mayor 
upon 1and belonging to the tovYn, ·while the schooner was left in charge of a ship keeper. 

Mr. :.I. A. Coles served as recorder in the party during the season. 
Following are the statistics reported: 

Triangulation: 

Area of, in square statute miles---····-----·--·················------- 40 
Number of observing tripods built------------------------------------ 22 

Number of days occupied in opening anrl verif;-ing lines of sight ______ 9 
Number of stations occupied for horizontal measures _______ . _. ____ • ___ 20 

Number of geographical pusilions determined------------------------- 30 
Topclgraphy: 

i\.rcasurvcyed in square statute miles--------------------------------- 20 

Length of shore line of ri\·ers in statute miles. ________________________ 33 
Length of shore line of creeks in statute miles . ___ - - __ - - _ -- _. __ . _... 5·5 
Len;.;th of shore line of ponds in statute miles, also of marsh and wood-

line ---------------·---·- ------------------------------------------ 55·5 
Length of roads in statute miles-------------------------------------- 3·1 

Sen·ice assigned to .i\fr. Hergesheimer earlier in the fiscal year, and again after his return 
from Florida, is referred to under a heading in the State of 1fainc. 

T1 i1rngu!afion, to}ography, (l!Zd Ji.vdro.zraphy of Bladm1ater Ba;·, Yellow River, and 1¥eaver Ri;1er 
in conti11uatio11 of the su1Tr)' of Pensawl1i Bay and tribHtarin.-In punmant.:e of instructions for 
the continuation of the survey of Pensacola Bay and tributaries, Subassistant P.A. Welker 
proceeded to Pensacola, Florida, towards the cn<l of January, and after having overhauled 
the schooner Quick and repaired the naphtha launch intended for the service of his party, 
he took up the triangulation preliminary to a topographic and hydrographic survey of 
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Blackwater Bay, Blackwater River, and adjacent waters early in Februa>y. As a base, the 
line Red Fish Point-Sand String at the entrance to East Bay ;yas made available, and there 
being no geographical positions determined in the locality, it became necessary to carry a 
triangulation across East Bay and Black water Bay over a country low, flat, heavily timbered, 
and with soil either marshy or composed of drifting sand. 

Unusually bad weather delayed the work, and since water was found at most of the 
stations on digging to a depth of 3 foet, it became difficult to mark them securely. Drain 

- tiles filled with concrete were chiefly used for station marks: at one point an iron screw 
pile 5 feet long was put down, and a few stations were marked by stone posts 28 inches 
long and 8 inches square on top. 

On March 30, the triangulation having been finished as far as the mouth of the Black
water, the topography of Blackwater Bay and its tributaries was begun. The chief obstacles 
to rapid progress were encountered in the s\vamps of the YL"l1ow River, the 'iV"eaver River, 
and their tributaries: the entire country through ,,·hich these rivers flow is densely wooded 
and is flooded with water at high tic.le. .Much of the work had to be executed while officers 
and men were moving or standing in mud and \Yater waist deep. 

On April 30, the plane-table survey having been completed to the limits of the triangu
lation, and signals erected for the hydrography, this branch of the 1vork was taken up, and 
was pushed to completion on May 14, the actual time occupied in its execution being eight 
working days. 

On May 19 the schooner Quick was laid up at :Milton, Florida, and two days later the 
naphtha launch at the Pensacola .:\avy Yard. On May 22 the pm·ty was disbanded. 

Mr. H. L Stidham, who served as recorder in the party, is commended highly by Mr, 
Welker for faithful performance of duty. Mr. George 0. Glavis joined the party May 1, and 
rendered acceptable aid in the hyclrography. 

Following are the statistics of the season: 
Reconnaissance : 

Area of, in square statute miles------------------------------------ 35 
Lines of intervisibility determined _____________ ----------__________ 50 
Number of points selected for scheme ______ . ____ .. _______ ... ___ • _. _ r 9 

Triangulation: 
Area of, in square statute miles·------------------------------------ 35 
Number of stations occupied for horizontal measures __ ---- ________ . 19 
N urn ber of geographical positions determined_ ... _. __ . _____ .. _____ . 32 

Topography (scale 1-10 ooo): 
Area surveyed in square statute miles ______ --------------------____ 24 
Length of general coast in statute miles._ .. _______________________ .. 24 

Length of shore line of rivers and creeks in statute miles___________ 41 
Length of roads in statute miles _______________ --------------------- ro 

Hydrography (scale 1-10 ooo): 
Area sounded in square geographical miles_________________________ ro 
Number of miles (geographical) run while sounding________________ 229 

Number of angles measured ______ --------------------------------- 824 

Number of S01Jndings _______ ------ ---- ------ ----------------------· 14 301 

After completing the office work of his survey, Mr. \Velker was instructed to join the 
primary triangulation party of Assistant Eimbeck in Utah. 

Triangulation, topox:raphy, and beach mmsu:rement for the com1cction of tit,, sttr<'f")'S of Pera"ido anti 
Mobile .Bap.-The trigonometrical connection of the surveys of Penh do and Mobile Bays, 
Florida and Alabama, having been assigned to Assistant J. B. Baylor by instructions issued 
in January, 1892, he organized his party soon after the middle of that month upon the 
schooner Transit at Pensacola, Florida, and proceeded thence by sea to Mobile Bay. 
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His first work· was to search for points of the old triangulation in the vicinity of Mobile 
Bay Entrance, but a11 had been destroyed with the exception of the station established in 
1()46 by Assistant C~erdes, the pioneer on this coast, at Fort Morgan. The cone marking this 
point was fonnc1 embedded in the solid masonry of the north·west bastion, where it had been 
fixed during the early nu-vey. The lighthouses had a11 been rebuilt since that survey; 
hence, in the absence of triangulation points, a site for a base line had to he selected. The 
southeastern shore of Dauphin Island was chosen; the ground was first cleared of al1 
obstructions and the direction of the line marked by heavy wooden pegs 2·5 feet Jong, which 
were set in bnc with a small theodolite. The pegs having been driven solidly in the gro1ind, 
1,inc plates were tacked to their tops and the measures carried forward from fine lines marked 
upon these plates at right angles to the direction of the base. Two entirely independent 
measurements were made with a 25-metre steel tape, which had been standardized at the 
office, and which was kept at a uniform tension by a spring balance. The ends of the base 
were securely marked by lines upon iron rods set in cylinders of solid hydraulic cenicnt, 
each cylinder about t11e size of an ordinary flour barrel and sunk into the ground flush with 
its surface. Tripods having been erected at each end of the base, it -vvas then connected by 
triangulation with the station at Fort Morgan and with the several lighthouses at the 
entrance to Mobile Bay, and the triangulation was extended eastward to Perdido Bay. 

At Fort ill organ an astronomical azimuth was determined by observations for five nights 
on Polaris at elongation. The triangulation having been carried as far to the eastward as 
i1 was possible to go without incurring heavy expense in cutting lines or in building high 
sig11als, the last 20 miles of connection with tH.e triangulation at the entrance to Mobile Bay 
was carried forward by a beach measurement along the outer beach. 

In this \York a 50-metre wire and spring-. balance were used, the tension and tempera
t11rc being carefully noted for each length of wire, and frequent comparisons made with the 
standarcl steel tape. Azimuth was carried forward by six triangulation stations established 
on the sanclhills near the beach and connected with the shore stations used in the beach 
measures, a junction being finally effected with the line Cotton-Perdido Range, which had 
been established by Assistant·:Mosman near the entrance to Perdido Bay. 

Assistant \Y. I. Yinal reported for d11ty in the party at the beginning of the season ancl 
ma(1e [t com pl etc planc-lablc survey of all the ground covered by the triangulation, \Vhich 
included the battle fields around Fort Morgan and Fort Gaines, and also the shore line and 
adjacent hills of the outer beach between Mobile and Perdiclo Bays. The results of this 
\vork arc sh01vn on three topographical sheets, two on a scale of I-20 -ooo and one on I-Io ooo. 

l\fr. Octa,-c Jacob, Jr., served as recorder, and Mr. E. E. Torrey as foreman, both ren
dering efficient service. 

Field operations were closed May 16. The statistics reported are as follows: 
Base line: 

Secondary, length of in metres ______________________________________ 1 952·4 

Beach measure1nents, length of, in miles_.·--------------------------- 21 

Triangulation: 
Area of, in square statute miles______________________________________ 32 

Number of stations occupied for hori:rnntal measures---------------- 7 
Xumber of geographical positions determined--------·--·------------ 6 

A:dmuth work: 
Xumt)CT of nights of observations for azimuth __________ ------------- 6 

Topography: 
Area surveyed in square statute miles _________________ .----- _______ _ 
Length of general coast in statute miles _____________ . ______________ _ 

Length of roads in statute miles ____ -------------------------------· I 

Earlier in the fiscal year, .Mr. Baylor occupied a num11er of magnetic stations in the 
western states, reference to which will be found under previous headings. After his return 
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north in May, 1892, he was instructed to report to the Governor of the State of \Tirginia fo 
execute a survey of parts of the waters of that State for the location of oyster beds, etc. 

H_vJn~frapl1ic survey o.f tltc l(}wcrpart o.f Jv.1£7/n'!r· Brll', A!rr!M111r1, indu1!in,:; tlt,c ma/11 ortra110', Gra11ts 
Pass, ant! t/11· dn,~'{Ctl chmmd.-The steamer Bad1r' having been prepared for service in the Gulf 
of Mexico, her commander, Lieut. Edward M. Hughes, F. S. N., Assistant Coast and Geodetic 
Survey, organized his party on board of her, and left New York February 3, 1892, 11nder 
instructions to make a hyclrographic resurvey of the lower part of 11obile Bay, inclucling 
the main entrance~ Grants Pass, and the dredged c11annel leading from the Lower Fleet to 
the city of Mobile. 

Lieut. Hughes has made an elaborate report of this survey which covers all details of 
the hydrography executed between .February 20 and May 21, at which latter date the work 
was completed. To obtain planes of reference for the sonnding-s he em plCJyed one principal 
tide-gauge and four auxili2ry ones. The vrincipal gauge, a plain wooden one, ·was fixed tcJ 
the Government wharf at Fort :Morgan; the auxiliary gauges were established at Grants 
Pass, Sand Island, and Mobile Bay Lighthouse. At Fort :Horgan, by a comparison of the 
means of fifty-eight high and fifty-one low waters, the mean rise of tide was found to be r·r6 
feet. The zero mark on the gauge was referrec1 to a bench mark, for which 1vas taken the 
horizontal upper surface of a rectangular block of granite which stands on a brick founda
tion on the eastern side of the head or shore end of the wharf. A simihir block stands on 
the western side, and each block snpports a heavy mortar as an ornament. 

The reductions for all soundings taken d11ring the suney of :'\Io bile Bay and its entrances 
(except the ship's work inside of the bay and the soundings in the dredged channel) ;,vere 
obtained directly from the readings of the gauge of Fort Morgan wharf. 

For the <lre<lged channel, the sonnclings taken were reduced direct1y from the readings 
of the gauge at .Mobile Bay Lighthouse, with the exception of sonmlings, made 1ll1 :\lay 5 
between clusters 38 and 50 of the piles marking the channel. Fo:- these soundings. correc
tions were deduced from a tidal curve constn1cted from later comparisons of corresponding 
readings of the gauges at Fort l\'.lorgan and Mobile Bay Lightl1ouse. 

\Vithin the hay, where practicable, soundings were made from the JJ11d1r:, east and west 
lines being run from the Middle Ground to the upper limit of the work, and north an cl south 
lines from Grants Pass and Danphin-·Island to its eastern limit. The general depth of 
water in the lower part of the bay being but 2·5 fathoms, these lines \':ere required to inJi
cate the same depths at their crossings, or to "cross" within y::; foot, and this ~esult wa~ 
obtained in about 75 per cent of the crossings on this part of the sheet. The differences 
of depth exhibited in the remaining cases were finally reconciled by Lieut. Hughes after a 
close investigation of the causes that led to them, the method adopted being fully elucidated 
in his report. 

The examination of the dredged channel leading from the Lower Fleet to the \Yhan·es 
at Mobile was made by running a series of zigzag lines sufficient in number to ascertain 
what depth of water could be carried through the channel. 

Lieut. Hughes observes that the length of this dredged cut from the lower channel 
Beacon, on the eastern side of the Lower Fleet, Mobile Bay, to the southernmm;t .. wharYcs of 
the city is about 24· r miles, and at the time his examination was made, between .::\1ay 5 and 
zo, the channel was plainly outlined for a distance of 20·5 miles from its lower entrance to 
the Upper Channel Beach by two parallel lines of clusters of piles between which it ran, and 
thence to Mobile by a single line of similar clusters and hy three lw:Lcons, on the eastern 
and northern side. 

The lane in which the channel is cut is about 300 feet wide; the channel itself is much 
narrower, varying in width from 67·5 to 130 feet. The zigzag lines rur across this lane from 
one line of piles to another were sixty to the geographical mile, giving one cross section for 
each 101 feet of the channel's length. The alternate cross sections are normal to the axis 
of the channel, and between the Lower Channel Beacon and Mobile Bay Lighthouse, the 
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positions of the ends of each cross section were accurately fixed. Above Mobile Bay Light
house the ends of cross sections were not fixed by angles, th~e lines of soundings being simply 
carried across the channel from one line of piles to the other, each turn being numbered 
and recoTded as a position, and the cross sections being separated by an average distance of 
about 100 feet. This spacing was yerified as suecessive clusters of pi1es were reached. 

The deepest water is generally about 100 feet from the eastern line of piles. For 
portions of the channel extending from one cluster of piles to another in regular succession 
Lieut. Hughes furnishes a tabular statement showing the mean width ~f the channel, the 
number of contained cross sections, the average maxirnum depth at mea11 low water, and 
the maximum depth of the shoalest cross section. He gives also a resume of some of the 
more important corrections anc1 changes desirable to be indicated on the charts. 

The results of his very elaborate survey ar~ shown on two projections, each on a scale 
of i-20 ooo., covering lower :'.\fobile Bay and its approaches-one projection on the same scale 
showing the dredged channel from its lower entrance to a little above Mobile Bay Light
house, and one small sheet, scale 1-13 333, showing the upper encl of the dredged channel. 
The hydrographic records, original and duplicate, accompanying these sheets, have been 
forwanled to the office. 

Lieut. Hughes acknowledges assistance most cordially rendered by Mr. J. B. Baylor, 
Assistant Coast and Gcodetic Survey, in furnishing tracings of shore line, and preliminary 
positions of a number of points derived from his work in the vicinity. 

The offa:ers attached to the Badit· were Lieut. "\V. L. Burdick, U.S. N.; Ensigns W.W. 
Buchanan, Hugh Rodman, Vv. B. Hoggatt. Geo. 1-V. Kline, and J. "\V. Oman, U.S. N. 

Master-at-arms J. L. Dunn took part in the work as observer. 
Following are the statistics of the Mobile Bay survey: 

Hydrography: 
Number of miles (geographical) run while sounding _______ --------- 943 
Number of angles measured _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 12 298 

Number of soundings·----------------------- ______ --------------- 63 358 
Duty assigned to Lieut. Hughes earlier and later in the fiscal year is referred to under 

headings in Massachusetts. Florida, and Georgia. 
Contin11atio11 •if t!u· primary trian.';ulation in A/,ibama soutl1ward and soutl1westward towards a 

connection with the trian.i;ulatioll o.f the Guif Coast.-The reconnaissance for the extension of the 
primary triangulation in Alabama having been well aclYanced towards the coast of the Gulf 
of Mexico by the party of Assistant F. W. Perkins, that officer was instructed early in 
] anuary, 1892, to resume field operations by the erection of signals, by opening lines of sight, 
and by the occupation of stations foT the observation of horizontal directions. 

As soon as practicable, Mr. Perkins sent his foreman, Mr. R. E. Duvall, to take immediate 
charge of the signal building party, and to complete all preparations needed to begin 
observations. l'pon the arrival of the instruments, Station \Vetumpka was occupied by Mr. 
Perkins, and Station Bargenier by ~fr. ·waiter B. Fairfield, Subassistant, who had been 
ordered to report to him for duty. lt was found, however, that the innumerable fires in 
forests and in clearings which are frequently burning at that season of the year would 
prevent observations on the longer lines; accordingly the station at Wetumpka was abandoned 
temporarily, and on March 22 Mr. Perkins moved to Lowndesboro, where the lines were 
shorter and the fires less numerous. By the end of April the conditions had improved· and 
work was resurned at 'Vetumpka. 

The months of :May anc1June11aving proved, as usual, very favorable for observations, 
two more stations, Ethridge and Lovers Leap, were completed, after which the party was 
disbanded for the season. 

Mr. W. B. Fairfield was practically in charge of a detached party, having directed much 
of the work of signal building, opening- lines, etc., and having occupied three of the seven 
primary stations. Of his skill and efficiency Mr. Perkins speaks in terms of high commen
dation. 
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Mr. H.B. von der Trenck served as recorder during the season, and acqnitted himself 
creditably in the execution of the various classes of work assigned to him. 

Mr. Perkins states that anotlier season's reconnaissance will carry the work to a junction 
with the Gulf Coast triangulation at Mobile. 

The statistics reported are as follows: 
Triangulation: 

Area of, in square statute miles ___ .----·---------------------------- 2 800 
Number of observing st an cl s built _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7 

Number of days occupied in opening and verifying lines of sight____ 25 
Number of stations occupied for horizontal measures________________ 7 
Number of stations occupied for vertical measures ____________ . _ __ _ _ 3 
Number of geographical positions determined ____ . __ . _ _ _ _ _ _ _ __ _ _ _ _ _ _ q 
Number of elevations determined trigonometrically __ . _________ . _ _ _ _ 10 

From the beginning of the fiscal year until early in the month of December, 1S9r, 
Assistant Perkins was in charge of a triangulation party in western Kansas and eastern 
Colorado, a report of which will be found under a subsequent heading in this volume. 

Magnetic obserz1afiiJns at st1liiiJllS i11 .Jlfit-!11;i!;a11, TViscollsz"ll, Ohio, Indiana, and Il!i11ois, mul a/s{I i;: 
TVasl1i11gton, D. C., a11d Riclzmond, Vz.,;:;inia.-After having completed a magnetic tour in the spring 
and early summer of 1891 by the occupation of stations for the determination of the mag
netic elements in North and South Carolina, Assistant James B. Baylor, proceeded under 
instructions to Columbus, Ohio, and begun a series of determinations in the interior States. 

Between July 1 and August 12, and het\vecn September I7 and December 31, observa
tions of the magnetic declination, dip, and intensity, with determinations of time and azimuth 
were made at the fol101ving named stations in the States east of the ::Mississippi River: 

At Columbus, Ohio, in the grounds of the Gniversity of Ohio; at Fort \Vayne, Indiana. 
in the fair grounds as near the Bache Fund Station of 1874 as the changed surroundings 
would permit; at Michigan City, Indiana, on the beach as near as ·was practicable to th<: 
Lake Survey Station of 1873; at Grand Hayen, Michigan, in the Courthouse Square, thu 
station of i88o having been re-occupied; at Sault de Ste. :.Iarie, Michigan, the station of rRSo 

adjoining the United States Cemeter~-, was re-occupied; at Marquette, Michigan, on the beach, 
about 800 feet northwest of the lighthouse, and as near as practicable to the Lake Survey 
Station of 1873; at Green Bay, \Visconsin, in the fair grounds in the snlmrbs of the city; at 
Prentice, Wisconsin, in the western suburbs of the town, on the banks of the river. At the 
two stations last named approximate determinations of latitude were made. 

The observations at Prentice were finished August rz, and l\[r. Baylor then took up the 
occupation of a number of stations in States west of the Mississippi River; these will be 
referred to under a heading in the Middle Division. 

On September q he was again east of the Mississippi, and between that date and October 1 

completed determinations of the magnetic elements, of time, and of azirnuth at the following 
named stations: 

At Rockford, Illinois, at a station established in a cemetery in the eastern suburbs of the 
city; at Ottawa, Illinois, at a station in a cemetery in the southern suburbs of the city; at 
Bloomington, Illinois, at a station established in the grounds of the Normal State Co1legc: 
at Springfield, Illinois, at the station of 1878, which \'ms re-occupied. At Rockford, Ottawa, 
and Bloomington, observations for latitude were made in connection with those for time and 
azimuth. 

On October 5 Mr. Baylor was directed to proceed to \Vashington, D. C., and make the 
annual three days' determinations at the magnetic station in the grounds south of the office 
of the Survey. This done, he was authorized to take up the office work of his season at his 
home in Richmond, Virginia. ·while there he observed in December for magnetic intensity 
and dip at a station in the State fair grounds, aml determined the induction coefficient and 
moment of inertia of one of the magnets of his magnetometer. 
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Reference to service on the Gulf Coast assigned to Mr. Baylor in January, 1892, is made 
under a subsequent heading in this volume. 

Geodetic epcratio11s-Odupati(l/z o.f statitms in co11tinuatio11 o.f the triangulation o.f the State o.f 11''iscon
si11.-Prof. J. E., Davies, Acting Assistant, vvas in the field at the beginning of the fiscal year, 
having just begun the occupation of station Fitzsimmons in continuation of the triangulation 
of the State of \Visconsin. From this station, measurements of horizontal directions were 
made upon nine primary and secondary stations, the series being finished on August II. 

Three days later he was ready for observatiuns at Observatory Hill, from which measure
directions were made to five primary and secondary stations. Having completed work at 
ments of horizontal Observatory Hill August 3 r, Bald Bluff Station was then occupied Septem
ber 3, and by September 9 measurements of horizontal directions had been obtained on four 
stations, after which field operations were suspended for the season. 

Assistant George A. Fairfield, in immediate charge of State surveys, has included in his 
annual report (Office Report Ko. 4) a notice of the work undeTtaken by Prof. Davies. 

Ddcrminatio11s of the gn~i;nrphfral positie11s of staftiJJls i11 Ollt·o and huliana as a measure preliminary 
to t!tt (ornct loNtion 1~f t!tc boundary line bd1Ne11 t!tosc Stafi's.-Uncler the heading" Special Opera
tions,. following the abstracts of reports from field parties will be found a notice of action 
taken by the Superintendent at the request of the Governor of Ohio with reference to the 
preliminary investigation of a disputed boundary line bct\veen that State and the State of 
Indiana. 

Early in October, 1891, Assistant C. H. Sinclair and Aid G. R. Putnam were instructed 
to ascertain how far the boundary line deviated from a true meridian line by determining 
the longitude of three points upon it-one near the south end, one about the middle, and one 
near the north end-these longitudes to be determined by exchanges of telegraphic signals, 
with St. Louis as a Lase station. Ooservations for the latitude of these points were to be made 
also. 

The results reached by these observations as embodied in the reports of Messrs. Sinclair 
and Putnam, and communicated by the Superintendent to the Governor of Ohio are stated 
under the heading just named. 

The following are statistics of the field operations which were completed October 3 r: 
Latitude and longitude work: 

Latitude stations occupied, numberof ______ ·---~---- ---- ------ ---- ----- 3 
Number of pairs of stars observed f01" latitude _________________________ 55 

Averagcnumberofobscrvationsona pair·-------------------------·--· 3 
Longitude stations, telegraphic, number of----------------------------- 4 
Number of nights on which longitude signals were exchanged---------- 9 

Determinations of geographical position-telegraphic for longitude and astronomical for 
latitude-made by Messrs. Sinclair and Putnam earlier and later in the fiscal year, are else
where referred to in this volume. 

Afmsu n11u11t o.f a prima1y bast' liHt at .Eioltmz, R1j~il'_V C1m11ty, Iiuiiana.-Preparations for begin
ning the measurement of a primary base of verification at Holton, Indiana, had been well 
advanced at the commencement of the fiscal year, the line having been cleared, the section 
stones established in place, and their heights relative to the ends of the base determined. 
Full reference to these and other preliminary operations was made in the last annual report. 

Owing to unforeseen delays in preparing the standard bars in the office, it was not till 
July 25 that they reached Holton. 

The general charge of the measurement had been assigned by the Superintendent to 
Assistant A. T. 1fosman. The direction of a11 measurements made with the steel tapes and 
the standard bar and of all experiments conducted with them in the comparing house and 
on the base line was committed to Assistant R. S. ·woodward. To Assistant O. H. Tittmann 
was given full charge of all measurements and experiments made with the secondary 
apparatus on the base line and in the comparing house. 
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Each one of these officers has submitted a complete report of the work entrusted to him. 
Abstracts only of these reports are here presented, the reports themselves being published 
as Appendix No. 8 to Part II of this annual report. 

Assistants \.Voodwanl and Tittmann, with Mr. John F. Hayford, arri\·ed in camp July 22. 

Before they left Washington, the 5-metre steel har, which was to sen-e as a standard for all 
of the Holton base work had been standardized by two series of comparisons made on the 
office comp:i.rator, its length at the temperature of melting ice having been determined in 
terms of the National Prototype .Metre I\ o. 21. 

For purposes of comparison in the field, a comparing house had been built ·with railroad 
and track 110 metres long and posts for microscopes had been set. The actual measure
ment of the base line (approximate length 5 500·8 metres) was begun Jnly 2g by :\fr. Titt
mann at station South Base with the 5-metre contact-slide rods Nos. 13 and q of the new 
secondary base apparatus, the construction of >Vhich hacl been finished at the office early in 
July. His party consisted of four officers besides himself and four men, and they were 
employed 133~ days in making two complete measurements of the base, in addition to two 
measures of the kilometre between the section stones 3 900 and 4 900 metres from South Base, 
this kilometre ha~-ing been laid out to be measured by the standard bar in ice. After the 
measurements had been finished, the leng-t11s of the rods were determined on the Standard 
100-Metre Comparator, the length of which in terms of the 5-mctre standard steel bar hac1 
been found by Mr. 'iVoodwanl, and the relation of the thermometer indications to the actual 
temperatures of the bars was investigated. 

Mr. Tittmann's report treats first of the results of this investig·ation and its bearing on 
the length of the base, after which the details of the measurements of the line and of the 
apparatus are described. 

The work accomplished by 11fr. \Voodward is outlined as follows in a preliminary repr:irt 
submitted by him after his return to Washington: 

r. Determination of the length of the 5-metre steel bar, etc., as already referred to. 
2. Determination of length of interval between spheres of the loo-metre comparator 

of the base in terms of the 5-metre bar in ice. This interval was measured twelve times. 
3, Determination of lengths and expansions or equations of the metallic tapes. Of 

these, there were two of steel and two of bronze, each 100 metres in length; and one of 
steel and one of bronze, each 25 metres in length. 

4. Measurement of kilometre with bar No. 17 in ice. Four such measures were made. 
5. Measurement of the base with foe tapes. The several sections of the base were meas

ured from six to thirty times with the tapes, the greatest number of measures being made 
of the kilometre section which had been measured with the iced bar. 

The operations just referred to occupied l\fr. \Voodward's time from the date of his 
arrival until October 12, when he returned to \Vashington. 

Upon the completion of all the measurements :\Ir. :Mosman placed underground and 
surface marks at North Base and South Base. The underground mark at each end of the 
base was a copper bolt set in a limestone post 6 inches square and z feet long, which was 
s,unk into the earth till its top was three feet below the surface. At the intersection of 
cross lines cut on the top of the bolt a fine hole ;,~ of an inch deep was drilled to mark the 
station point. Above and around the post, except for a space r foot square immediately 
over it, is a layer of Portland cement concrete 1 foot thick and 4 feet square. On this founda
tion rests a block of limestone 3 feet square and 30 inches high, having a copper bolt with 
cross and fine drill hole sunk into its top at the center, this hole being the surface mark of 
the end of the base. 

To protect this mark from injury and to indicate conspicuously the ends of the base, a 
limestone shaft was placed in position over it, having at North Base inscriptions on three of 
its faces as follows: On its south face, "U. S. Coast and Geodetic S11rvey ;" on its east face, 
"North Base;" and on its west face, "Holton Base Line, r89r." 
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At South Base, the underground and surface marks and monuments were similarly 
arranged. 

In the various operations pertaining to the measurement the following-named persons 
took part: Prof.]. H. Gore, who joined the party June 20 and left it September 14, having 
rendered very efficient service in assisting in the measurements with the secondary appa
ratus and in those made with the tapes. At the outset of the work he had charge of the 
leveling party. Mr. John F. Hayford aided very acceptahly in the measurements under the 
charge of Mr. Tittmann and in the computations pertaining thereto; he assisted also in the 
measurements made with steel tape and in the computation of results. 

Mr. John S. Siebert took part in the preliminary operations, assisted in building the 
comparing house and in setting the station stones ; had charge of the leveling from the 
bench mark at Delaware to stations North Base and Glasgo\v, and assisted in all the mcas
nrements and experiments made with tapes and standard bar in ice, and in the computations. 

Messrs. Th. Gjertsen, Robert Pening·ton, and Frank B. Cope \Vere attacl1ed to the party 
as ree<)rders, and served satisfactorily in the leveling operations and in the measurements 
with the secondary apparatus. 

Mr. E. E. Torrey, foreman, rendered most valuable service during the entire season. 
All of the operations connectecl with the measurement of the Holton Base having hce11 

c:omplctecl about the middle of October, and Mr. Mosman having been instructed to connect 
the Kanawha Base line near St. Albans, \Vest Virginia, with the transcontinental trim1gu
lation, he left for that locality on October 19, arriving on the 22d. But having been soon 
after that date detached for duty as one of the Commissioners of the United States and 
:\1exiean Boundary Survey, he was relieved by Subassistant \V. B. Fairfield. 

l\fr. \Vomlward upon being- relieved, October 12, from duty at Holton, returned to 
\Vashington and made the computations incident to his preliminary report; he then took up 
the work of determining a definitive length for the 5-metre bar No. 17 of the icecl har 
apparatus. This involved a large amount of observation and computation, and ultimately 
an e1ahorate series of comparisons with an auxiliary har, the results of which led to the 
construction of a cornparator designed specially to meet the needs of the iced bur app:tratns. 
In all of this work he acknowledges faithful and efficient aid rendcrccl by Mr. Siebert. 

!llr. Ti ttmann left for \Yashington October 8, and on October r r resumed the charge of 
the office of Standard \Veights and Measures, which hacl been assigned during his absence 
to Assistant Edwin Smith. 

Co11ntdiu·11 1'.f the R-allmo/za BaH Line, St. A !,?ans, I Vest Virginia, 'l£1itlt tlu' trallsro11ti11n1tal tria11J;U
/,rtio11.-Thc work of connecting the Kanawha Base Li:1e, near St. Alhans. 'Vest \'irginia, 
with the tranc.continental triangulation anc1 of pen11ancntly marking its ends, had been 
assigned to Assi~tant A. T. Mosman, after his comnletion of the measurement of the Holton 
Base, Indiana, and considerable progress hnc1 been made by that officer when he was 
detac11cd for (1uty as a member of thee nitcd States and ?>Icxican Boundary Commission. The 
officer detailed to relieve hirn, Subassistant \V. B. Fairfield, arrived at St. Alb'l.ns November 
12, and fonnd the party temporarily in charge of Foreman E. E. Torrey. Assuming direc
tion of the work laid ont bv M.r. :\losm<en, he completed the bu1lding of a11 the si.g·nals, and 
the opening of all the lines by the end of N ovemher, and on the 30th of that month hegan the 
measurement of horizontal directions at Big· Rocks Station. 

Between November 14 and 28, Ur. J. S. Siebert, Aid in the party, had been employed in 
running a line of spirit levels from ·west Base Station to Big Rocks Station and return. 
and had also leveled over the base line. He was then relieved from duty in the party. and 
directed to report at the office. ~fr. Fairfield retained his foreman and continued the occu
pation of stations until February 15, when the conditions of the weather having become 
very unfavorable he suspended work for the season, Stations Piney and Simms having been 
occupied in addition to Big Rocks. 

Both ends of the base line were permanently marked by stone monuments, and also the 
stations connecting with the base. 
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Mr. Fairfield then proceeded under instructions to join the triangulation party of Assist
ant Perkins in Alabama. 

Geodetic operations.-Extoision of the tn(t11/;ulation in easto-;1 Te!lnessec trJ co1111cct with the triangu
lation of t!ze State of Kctttucky.-Acting under gcnera1 instructions from the Superintendent, 
and detailed instructions from Assistant George A. Fairfield, in immediate charge of State 
surveys, Prof. A. H Buchanan, Acting Assistant, at the beginning of the fiscal year, was 
occupying Cross Station in eastern Tennessee, and observing lines of horizontal direction 
to seven stations of the triangulation laid out in the eastern part of the State. Two more 
stations, Clinch and Eng1ish, were occupied before field operations were closed on Septem
ber 21. 

From Clinch Station, ten points were observed upon-one of them, \Vhite Rock, being 
upon the boundary line between Kentucky and Virginia. This point forms a triangle with 
Station McLean in northeastern Tennessee, observed from Clinch and h:ing Stations, in 
southeastern Kentucky. From Station English, five points were obsen·ed. 

For this work Prof. Buchanan reports statistics as follows: 
Triangulation : 

Number of stations occupied for hori zoni.al measures ____ . __ .. __ . __ . ____ 3 
Number of stations occupied for vertical measures _______ . __ . _. ____ . _ .. __ 3 
Number of geographical positions determined------------ ______ -------- 3 
Number of elevations tletermined trigonornctrical1y. _____ .. _______ . _____ 3 

Early in June, 1892, lie took the field to make a reconnaissance for the extension of the 
triangulation from the line Clinch-English toward the mountain region of Xorth Carolina 
and Tennessee, and had nearly completed it at the close of the fiscal year, 11is most easterly 
stations being Roan High KJ10b, 6 300 feet high, on the Tennessee and North Carolina 
boundary line, and White Top, 5 700 feet high, in Virginia, near the northeastern corner of 
Tennessee. 

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1892. 

MIDDLE DIVISION. 

STATES AND TERRITORIES BETWEEN THE lll:ISSISSIPPI RIVER AND THE ROCKY MOUNTAINS. 

28. Minnesota. 32. Nebraska. 36. Indian Territory. 
29. North Dakota. 33. Missouri. 37. Oklahom:i Territory. 
30. South Dakota. 34· Kansas. 38. Louisiana. 

31. Iowa. 35· Arkansas. 39· 'l'exas. 

Progress Sketches No. 2, Nos. 4, 5, and 6, and Nos. 10, r5, and 16, show the localities of field 
work in the Middle Division. The numbers and titles of the Progress Sketches are given in 
a list at the close of this volume. 

Geodetic operations.-RNonnaissance for connecting tlie tn«wgulation of the State of j'yfinncsota with 
that of 1Visconsin, and occupation of stations in those Statcs.-ConnN·tion of the Snelling A1·e;me Base and 
the azimttfh station at the University of ,J1innesota with a bench mark of precise lcveliJ1,( ntablished on th,; 
St. Paul City Courthouse b;• the Mississippi River Ccm1mission.-Un<ler general instructions from 
the Superintendent, supplemented by detailed instructi'Dns from Assistant George A. Fair
field, in immediate charge of State surveys, Prof. W. R. Hoag, Acting Assistant, had made 
good progress at the beginning of the fiscal year in carrying a re1.:onnaissance down the 
Mississippi River from a point near the mouth of the St. Croix to New Hartford, l\1innesota 
just above Lacrosse, W1sconsin, towards which, during a preceding season, Prof. Davies had 
carried a reconnaissance from the vicinity of Dubuque. 
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Under the elate of July rr, 1891, Prof. Hoag has made· a full report of his reconnaissance, 
accompanied by a sketch showing the scheme of triangulation developed by it. Starting 
from the line Prescott-Hampton, seven quadrilaterals were laid out to the line Kings Blu:ff
N ew Hartford, which crosses the Mississippi River about 9 miles above Lacrosse. Fourteen 
stations were included in this scheme. 

After the completion of this reconnaissance, Prof. Hoag built an observing tripod and 
scaffold 40 feet high at Vasa station, Minnesota, and another of 64 feet in height at Ells
worth station, ·wisconsin. At Hampton, Minnesota, an observing tripod and scaffold 24 feet 
high was built. During August, measurements of horizontal and vertical angles were made at 
stations Prescott, Hampton, Ellsworth, Cannon Falls, and Vasa, and were finished August 29. 

The Mississippi River Commission having established a precise bench mark on the 
Courthouse at St. Paul, ;\linnesota, instructions were issued to Prof. Hoag in the autumn of 
1891 to connect that bench mark by lines of geodetic leveling with the Snelling Avenue Base 
and with the astronomical station of the Coast and Geodetic Survey in Minneapolis. These 
lines he ·was directed to run in opp0site directions, and as an additional check, the lines 
South Base to St. Paul Courthouse and North Base to Minneapolis were also to be leveled by 
the nearest practicable route, thus forming two loops connected at Middle Base. 

This work was undertaken and carried on at such short intervals of time as Prof. Hoag 
could spare from his duties at the University until winter set in, about November 10. 

Between December 25, 1891, and January 4, 1892, Prof. Hoag was in Washington, where 
he had been directed by the Superintendent to report for conference in regard to the work 
in his charge. 

The statistics for the field operations of the season 189r, beginning June 8 and ending 
August 27, for the first part, and for the second part begmning October 1r and ending 
November 9, arc as follows: 

Rcco1)naissance: 
Area of, in square statute miles (approximate)--------··------------- 1 675 
Lines of intervisibility determineu as per sketch _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 32 

Number of points selected for scheme _____________ .-----·-----______ 14 

Triangulation: 
Area of, in square statute miles ___________________________ ---------- 248 

Signal poles erected, number of_ ______________ ·--- ______ ------______ 4 
Number of stations occupied for hori,,;ontal measures _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5 
Number of stations occupied for vertical measures ·------- ____ ______ 5 
Nmnher of geographical positions determined __ . ___ . __________ .. _ _ ___ 12 

'Number of elevations determined trigonometrically _ ____ ____ ____ ___ II 

Geodetic leveling: 
l\' um her of elevations determined by spirit leveling of precision______ 4 
Length of lines of geodetic leveling in kilometres _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 65 

In June, 1892, Prof. Hoag resumed the leveling of precision left unfinished in r89r, and 
carried it to completion. 

Ddermi11ation by rxcha11ges o/ tdcgraphic st;r;nals o/ the prhnary l011xitud1: line, A-fin11eap0Hs
Omaha.-In the longitude triangle Chicago-Minneapolis-Omaha, the determination of the 
side Minneapolis-Omaha, made in 1873, having been only a preliminary one, instructions 
were given early in August, 189r, to Assistant Sinclair to redetermine it in a primary manner. 
Mr. Sinclair and his associate, Mr, Putnam, had just completed the determination of the 
primary line Chicago-Minneapolis, 'as stated under a heading in the Eastern Division .• 

Mr. Putnam accordingly moved the Chicago instruments to Oma.ha and occupied the 
station in the grounds of the High School, which ha<l been first estab11shed by Assistant 
Edward Goodfellow in 1869, and which was recoyered and reestablished by Subassistant 
Carlisle Terry, Jr., in 1883. 
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Telegraphic longitude signals were exchanged between :Minneapolis ancl Omaha on five 
nights between August 29 and September 4, after which the ouservers changed stations, and 
a second set of exchanges, completing the determination was obtained on five nights between 
September 8 and q. 

Mr. A. C. Pease was attached to Mr. Sinclair's party as recorder, and assisted acceptably 
in the computations. 

Mr. Sinclair observes that the results for personal equation derived from the five primary 
lines determined by Mr. Putnam and himself dnring the season, beginning in May and ending 
in September; namely, o•.193, o•.r35, o•.187, c•.174, and o•.189, show as close an agreerncnt as 
can be expected from even experienced observers. 

The statistics are : 
Latitude and longitude work: 

Number of latitude stations occupied __________________________________ 2 

Number of stars observed for latitude. __ . ____ . ___ .. _______________ ---- 4r 
Average n um her of observations on a pair ________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 
Number of telegraphic long-itude stations----------------------- ______ 6 
Number of nights on which longitude signals were exchanged·-------- 50 

Service assigned to Messrs. Sinclair anc> Putnam later in the fiscal year is noticed under 
headings in the Eastern and ·western Divisions respectively. 

Magnetic observations at statio11s in t!tt States o.f A£i11nt'sota 1llltl .loh'a.-The magnetic stations in 
the States east of the Mississippi river, which were occupied by Assistant James B. Baylor 
in the summer and autumn of 1891, have already been referred to under a heading in the 
Eastern Division. 

Between August 14 and 3 r he determined the magnetic declination, dip, and intensity at 
St. Paul, Duluth, and nlyndon, Minnesota, and between Scp~crnber r and 17 at Sioux City, 
Sibley, Fort Dodge, \Vaterloo, and Dubuque, lowa, oliscrving also for time and azimuth at 
all of these stations, and for latitude at St. Paul, Sioux City, Fort Dodge, and \Vaterloo, the 
sun being the object observed. 

These stations were located as follows: At St. Paul, in the cemetery in the northwestern 
suburbs of the city; at Duluth, on the property of the United States, just in rear of the light
house, and as near as practicable to the Lake Survey Station of 187 3; at Glyndon, in the town 
park, previous1yoccupicc1in1880; at Sioux City, in the grounds of the :\Jethodist University. 

At Sibley, the station of I877, in the grounds of the City Hotel, was rc-occupiec1; at 
Fort Dodge, a station was established in tne yard of the Catholic Church; at Waterloo, in 
the small park in front of the cemetery, in the northwestern snhurhs of the town, and at 
Dubuque, the Bache Fund Station of 1872, on Seminary Hill, and the station established by 
Mr. Baylor in 1881, >vere re-occ-upied. 

Upon closing his magnetic work at the eml of December, 1891, Mr. Baylor rec-eived 
instructions for duty on the coast of the Gulf of Mexico, and after his return north he was 
directed to report to the Governor of Virginia, to execute some special surveys for the loca
tion of oyster beds, requested by the authorities of that State. 

Dl'termiHation uf the longitude o.f 1lfacon City, JJfiss,,uri, by 1:xrlia11.l(CS o.f tdt:i;raphir s(1[na!r 7l'ith St. 
Louis, and observations fur latitude at 1lfacm1 City.-In pursuance of instructions issued in Decem
ber, 1891, Assistant C. H. Sinclair went to Macon City, Missouri, early in January, 1892, and 
made arrangements for the erection of a temporary wooden observatory for longitude and 
latitude work. The station selected was in the grounds of the Courthouse. The observa
tions at St. Louis were to be made at the ·washington University Observatory by its Director, 
Prof. H. S. Pritchett. 

On account of the intense cold, the temperature varying from eig-ht to sixteen degrees 
above zero of Fahrenheit at night during the observations, and falling as low as four degrees 
below zero on some mornings, the temporary huilding at :Macon City 1vas di\rided into t\-.,'o 
rooms, in one of which the transit was mounted, while the other, which contained the 
recording apparatus, was heated by an oil stove to keep the chronograph ink from freezing. 
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The determination of the longitude of Macon City was completed by the exchanges of 
signals on three nights, January q, 15, and 16, these being sufficient for the dq;ree of precision 
demanded. The results \Vere corrected for personal equation between the observers ·which 
had been determined by observations made at the IV ash ington Observatory in November, 1890. 

For latitude fifty-one observations were made by .Mr. Sinclair on fifteen pairs of stars, 
with zenith telescope No. 6. 

A rneriuian line was laid out in the Courthouse grounds, the ends of which were marked 
by stone posts sunk into the ground-one under the center of the transit and one to the south 
of it. The position of the station was referred to the tower of the :Ylacon City Courthouse. 

On January 18, Mr. Sinclair left for St. Louis, where, in connection with Prof. Pritchett, 
he completed the record and reduction of the observations. 

He then proceeded to Los Angeles, California, under instructions to determine the 
geographical positions required for the use of the United States and :Mexican Boundary 
Commission. 

Extension o.f the transcuntinenf,if !illc of geodetic ln•eling to t/1e 7i'<'Sfward .from Jefferson City, 
Missouri.-Li11t o.f lcz•clin,i; o.f preu'sion C<lrJi<11 soutlnuanl fnnn Hollidtl)", Kansas, toward Fort Smith, 
Arkansas.-Reference was 1nade in the last annnal report to the extension westward from 
J cffcrson City, Missouri, of the transcontinental line of geodetic leveling by the party in 
charge of Assistant Isaac ·winston. At the beginning of the fiscal year 1892, l\ir. \Vinston 
had been in the field since April 20, 1891, and had reached Dresden, Pettis County, Missouri, 
nearly 78 miles from the point of starting. 

From Jefferson City to Dresden, and thence to Kansas City, Missouri, the line follows 
the Missouri Pacific Railway. From Kansas City it was carried over the Atchison, Topeka 
& Santa Fe Railroad to Holliday, Kansas, 13 miles west of Ka.nsas City. This wa.s the 
terminal point for the season of the transcontine:1t~l line of geodetic leveling, the work 
being then turned to the southward along the Emporia branch of the Atchison, Topeka & 
Santa Fe Railway as far as Olathe, Kansas. From this to\vn it will he ultimately extended 
to Fort Smith, Sebastian County, Arkan~;as, where connection wHl be made with the line of 
g-eodetic leveling brought up from the Gulf of 11.lexico via New Orleans, Arkansas City, and 
Little Rock, Arkansas. 

Perml1nent bench marks were established as the work advanced in all the towns and 
villages on the route; one of these was placecl on the corner stone of the State Capitol 
building at Jefferson City at the request of the State Geologist; connection was also made 
with four bench marks of the Missouri River Commission-one at Jefferson City and three 
at Kansas City. Nine bench marks of the Missouri Pacific Railway between Jefferson City 
and Kansas City were connected with the line, and also nine stations of the Coast and 
Geodetic Survey transcontinental triangulation. These having heen determined in height 
by trigonometrical leveling, means were afforded for a comparison of results, and the field 
computations indicated a close agreement. 

The method of work was that em ployed for several years past in spirit leveling of preci
sion, the forward or western measure being made with one instrument by Mr. \Vinston, and 
the backward or eastern measure by his aid, Mr. F. A. Young. When the difference between 
the two measures exceeded 5 millimetres per kilometre, as ascertained by comparisons made 
on temporary bench marks, the measurments were repeated once at least :in each direction. 

During the extreme heat of the summer the radiation from the broken rock or gravel 
with which the railroad track was ballasted rendered the work extremely fatiguing and 
difficult. About the middle of August Mr. Irving Hitz, who had been assigned to duty in 
the party as recorder, was overcome by the heat while in the field, and was ~ot able to return 
to the party during the season. 

At Holliday, where the line turned towards the south, three permanent bench marks 
were established, and three also at Olathe, Kansas, where, on October 18, the party was 
disbanded. 
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Mr. Winston acknowledges the very faithful and willing service rendered by Mr. F. A. 
Young, aid, both in field and office work. 

He reports that during the season forty elevations were determined by geodetic leveling, 
and that the total length of the lines run was 315 kilometres. 

Other duty assigned to Mr. Winston is noticed under headings in the States of Virginia 
and Florida. 

Extension to the westwani in Kansas o.f !hi- transwntinel!tal triangulation near the thirty-111'11th 
faralld.-The advance to the westward in Kansas of the transcontinental triangulation near 
the thirty-ninth parallel by the party in charge of Assistant F. D. Granger up to June 30, 1S91, 

was stated in the last annual report. At that date ::V1r. Granger was in camp at station 
Heath about r 2 miles northwest of the town of Ellsworth, and hacl begun the erection of an 
observing tripod and signal 57 feet high, the line to \i\Tilson station requiring this elevation 
of the theodolite in order to obviate the effect of the disturbed strata of air on lines passing 
near the surface of the ground. 

On July 8, the tripod having been finished, the theodolite was mou!lted, and o11scn·a
tions were l)cgun as soon as the weather permitted. The atmospheric conditions at the outset 
were less favorable than usual at that season of the year, work being frequently interrupted 
by thuuderstorms of much severity, accompanied by violent gusts of wind. These electrical 
disturbances were occasionally followed in a day or two by an atmosphere so clear and 
steady that Mr. Granger found it practicable to obsen·e 110rizontal directions up to and soon 
after noon of each day. This was the case by noon of July 23, and for two consecutively 
clear days from sunrise to sunset at the next station occupied. He f'tates that he had never 
before been able to do this during an experience of thirteen years in triangulation, eleven of 
which had been passed in Missouri and Kansas. 

After the completion of the work at station Heath, and while a transfer of the party to 
station Thompson was in progress, Mr. Granger went to Ellsworth for the purpose of con
necting the astronomical station at that point with the triangulation. Its latitude and 
longitude had been determined in 1886. 

The town being in the valley of the Saline River, the only point in it that could he 
observed from any of the main points of the scheme \Vas the \Vater Tower, which formed 
with stations Heath and li\l'ilson a well conditioned triangle. The measurement of a .-;hort 
base and the determination of the angles of this triangle gave data for the connection 
desired. The results of his field computations indicated an excess of the geodetic latitude 
over the astronomical of 511 ·75. 

Camp having been moved to station Thompson, Ottawa County, observations were begun 
there August 6, and completed August 1 r. The following named stations were then occu
pied in succession: Lincoln, Lincoln County; Golrlen Belt, Lincoln County; Meades Ranch, 
Osborne County, and \Vilson, Russell County. 

Mr. Granger observes that Meades Ranch, which contains over 1 200 acres of cultivated 
and pasture land, 1s well known in both Osborne and Russell Counties. His station of that 
name was situated on the highest point of a prominent ridge in Freewill Township, about 
12 miles north of Lucas, a small town on the Lincoln branch of the l."nion Pacific Rail
way. The ridge lies about midway of th~ Saline and Solomon Rivers, and from its 
summit, which is nearly 2 ooo feet above sea level there are very fine views of the valleys 
of these rivers. No observing tripod and i:;caffold ·was required at 1\Icades Ranch. Except 
at this station and three others, it had heen necessary to build tripods and scaffolds of 
heights varying from zo to 105 feet at the stations along the line of triangulation throu;:;h 
Missouri and Kansas. 

At the last point occupied during the season, Wilson, situated about 3 miles to the 
northwest of the town of that nar:ne in Ellsworth County, the tbeotlolite was mounted upon 
an observing. tripod 50 feet high in order to observe the 50-foot tripod and pole at station 
Heath, and to see the Ellsworth Water Tower. On November 9, 1891, the obsen'ations 
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having been completed, the instruments and camp equipage \Vere stored for the winter, 
and on the 17th, the party started out with a signal building outfit to put up the signals that 
would be needed ~n advance of the occupation of additional stations another season. Having 
erected two observing tripods of 25 feet in height, one at station Allen and one at statit'Il 
Hays, and one of 40 feet at station Trego, the party returned to ·wnson, December 5, and 
•vas there disbanded. 

After returning to vVashington, Mr. Granger proceeded under instructions to New York 
to complete the preparation of the records and results of his season's ;,vork, and while in that 
city made a determination in position of certain range marks used by New York Bay pilots 
Refevence to this service has been made under a previous heading. 

Upon reporting the completion of his office work he received instructions to resume 
field operations in Kansas, and after recirganizing his party at the town of Wilson, April 15, 
1892, he took up the work of s.ignal building and selected a site for a primary base line of 
ahout 3·3 miles in length, lying between the towns of Bunker Hill and Russell, in Russell 
county. A sketch showing profile of proposed base and its connection with the triangula
tion \Vas forwarded to the Superintendent. 

Arrangements were also made for the occupation of Station Bunker Hill. Observations 
were begun here May 26 and closed June 16. His party was theu transferred to Station 
Waldo, in Osborne County, about 5 miles northwest of the town of \Valdo, in Rusc;ell County. 
Observations ·were begun here on June 23 and were making good progre;;;s at the close of the 
fiscal year. 

Mr. Granger reports that he was efficiently assisted in the work by Mr. M.A. Coles, recorder. 

The statistics for the fiscal year are as follows: 
Base line: 

Primary, length of in miles __ ---- ____ ·---------·----- --- - - ----- ---· 3·3 
Triangulation: 

Area of, in square statute miles ______ ----------------------------- r 365 
Observing tripods and scdffolds built_ ________________________ .---· 10 

Number of stations occupied for horizontal measures______________ 8 
Number of stations occupied for vertical measures__________ _ _ __ _ _ 8 
Number of geographical positions determined _______________ .. _ _ _ _ 20 

Number of elevations determined trigonometrically ______ ----··--- 18 

Tria11g1tlllfi(J1t a101tK or 11t·ar the thirty-ninth parallel C()11/i11ucd i11 Wl'skrn Kansas a11rl eastern 
Co!onuto.-Vpon reaching his field of work in western Kansas and eastern Colorado in May, 
1891, under instruction::> to extend the triangulation along the thirty-ninth parallel in those 
States, Assistant F. \V. Perkins took up a search for points established by the reconnaissance 
of 188z. Some progress had been made in this search by his foreman, R. E. Duvall, who had 
been put in charge of a construction party a few days before Mr. Perkins arrived at Wallace, 
Kansas. 

In spite of all the changes which had occurred during ten years in the western part of 
the State, which from a purely grazing region has become an agricultural one, and although 
every vestige of the signals had disappeared, fifteen of the sixteen old points were recovered, 
and the signals having been built as fast as they could be identified, Mr. Perkins began 
measurements of horizontal angles at "\Vallace Bluff, Kansas, on May 29. Subassistant 
W. B. Fairfield and Recorder H. L. Stidham reported for duty July r, and became immedi
ately available as a second observing party. Mr. Fairfield was directed to occupy Station 
"Pond." 

Delays occurred during the work of the first two weeks owing to several causes, fore
most among which were the tremors caused by continuous high winds, and by the covering 
of gritty dust brought hy them over the theodolite. It became necessary to build a circular 
wall of sod, 9 feet in diameter and 4Yz feet high about the observing tent. 



 

REPORT FOR 1892-PART I. ABSTRACTS OF HEPOHTS FROM FJELD PARTIES. 65 

Mr. Perkins observes that the conditions which affect observations in this region are 
peculiar, but on the whole favornble. The air is dry, and except on rare occasions extremely 
transparent, but an extraordinary distortion of objects and an extremely tremulous condi
tion of the atmosphere is common, so that while to the naked eye, and often to glasses of 
moderate magnifying po-vver, the appearance is encouraging, the time available for observa
tions of precision is confined to very short intervals, sometimes, though rarely, in the morn· 
ing, and generally every afternoon. The work of observing was rendered very arduous by 
the fact that" good seeing" lasting perhaps five minntes, perhaps for an hour or more, was 
liable to occur at any time between sunrise and ro o'clock in the morning and bet,veen two 
o'cloc1{ in the afternoon and sunset, and to be followed by a tremulous condition of the 
atmosphere which would entirely blot out all signals. 

Besides the points in the regular scheme of quadrilaterals, and many prominent natllral 
and artificial objects that were obsen·ed, measurements 'vere made for connecting the astro
nomical station of 1885, at Wallace, Kansas, with the triangulation. and for determining in 
geographical position, four boundary marks on the Kansas and Colorado State line. Mr. 
Perkins calls attention to the report of his forc:nan, -:\fr. Du\·all, in rq_:-ard to the condition 
of the surface marks for these points on the boundary. Very few remain, and the under
ground marks will scarcely survive many seasons. He su~·gests that they should be 
re-marked while it is still possible to identify them. 

On November 8, Mr. Fairfield vrns detached from duty in the party, an exigency having 
arisen which required his assignment to the charge of work in western Virginia. Mr. 
Duvall was thereupon directed to occupy two points in Colorado for the determination of 
boundary monuments, and later was relieved by Mr. Stidham, who measured angles for the 
same purpose at boundary mark No. 73Jf and at .McLane station in Kansas. 

By the middle of DecemrJer, storms of a serious nature had increased in frequency to 
such a degree that a suspl:nsion of field operations became imperative, and on the 16th of 
that month the party was disbanded. 

The work of the season, which extended over two degrees of longitude, has furnished 
the following statistics: 

Reconnaissance: 
Area of, in square statute miles ________ ------------ ______ ------____ 400 

Lines of intervisibili ty determined, as per sketch submitted_________ 1 9 
Number of points selected for scheme______________________________ 6 

Triangulation: 
Area of, in square statute miles ____ ---------------------------- ____ 1 640 
Number of signal poles erected __________ -------------------------- 22 

-Observing tripods and scaffolds built_ __________ ._---- --- _______ ---- 4 
Number of days occupied in opening and verifying lines of sight___ 34 
Number of stations occupied for horizontal measures __________ ----- 15 
Number of geographical positions determined --------------- ______ 38 

Mr. Perkins observes that the very satisfactory results of the season. both in amount 
and in quality, are clue to the industry and hearty co(iperation of each member of his party. 
Mr. Fairfield's experience and skill as a rapid observer enabled him to complete the measure
ment of angles at six primary stations. .Mr. Stidham and Mr. Duvall made excellent records 
in their respective capacities of recorder and foreman. 

He expresses his obligations to Superintendent H. G. Clarke and Chief Engineer James 
W. Way, of the Missouri Pacific Railway, for their courtesy in furnishing valuable data, and 
to Mr. H. A. Clark, of Wa11ace,-who, in addition to numerous courteous attentions to the 
officers and facilities afforded for the work, placed at the disposal of the party commodious 
quarters for storerooms, workingrooms, etc. 

In January, 1892, Mr. Perkins was instructed to resume the extension of triangulation 
in Alabama towards the Gulf of Mexico. 

S.Ex.37--5 
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Examinations and survrys at t!te mouth o.f the Brazos RirJer, Texas, to locate the new cliannel attd 
othrr rrCl'nt imf1roi'n11wts.-For the purpose of making an examination with reference to the 
effect of recent improvements on the channel at the mo11th of Brazos River, Texas, and to 
make such topographic surveys as would be necessary to locate the new ch:.innel on the chart, 
Assistant H. G. Ogclen was instructed towards the encl of November, 189r, to proceed to that 
locality and execute the surveys required. 

Mr. C. L. Gardner, who was assigned to duty as recorder in his party, left Washington 
November 30, and upon his arrival a few days later made prq)arations for the inauguration 
of the work, so that on the afternoon of Mr. Ogden's arrival, December 9, he was enabled to 
measure a base line, and on the next day determined with the plane table a sufficient num
ber of points to enable him to proceed with the hydrography as soon as the weather would 
permit. 

The U. S. Revenue Marine steamer Gah'eston had been kindly placed at Mr. Ogden's dis
posal to assist in the work. The weather proved unfavorable for hydrography until the J6th, 
when soundings were made on the bar and additional ones secured the next day. On the 
18th, the sea being too heavy for boat work, a few lines were run with the steamer normal to 
the coast to develop the 5-fathom curve off the entrance. To determine the general depth 
in the river between its mouth and the new city of Velasco, 4 miles above, a single line of 
soundings was run with the steamer. 

The topographical work was confined to running the shore line from the entrance to 
about a mile above, hut the general conrse of the river was plotted upon the projection from 
surveys which had been made by the engineers in the employ of the Brazos River Channel 
and Dock Company, a private corporation having a charter from the State of Texas, and 
authorized by act of Congress to improve the river channel. There is another corporation 
interested in this improvement, the Texas Land and Emigration Company, chartered under 
the laws of Texas, and owning valuable interests in the land adjacent to the river. 

Signals used by the United States Engineers in the survey made by officers of that corps 
in 1887 were still standing, and as data referring to these signals had been fornished by the 
Chief of Engineers, the measurement of a check base enabled Mr. Ogden to identify them. 
He was able also to recover the old triangulation station Brazos, by occupying which for 
measurements of horizontal angles and also the dome of the Hotel Velasco, he connected his 
plane-table triangulation satisfactorily with the old work. 

His survey showed a depth at mean low water over the shoalest spot between the jetties 
of 143-" feet, and he found no less depth np to Velasco. 

Mr. Ogden acknowledges the many courtesies received from the officers of the improve
ment companies while he was engagecl in the work, and expresses also his indebtedness to 
Lieut. David H. Hall, commanding the Revenue Marine steamer Galveston and to the officers 
of that vessel for their very zealo.us and efficient assistance in the prosecution of the work. 

Mr. Gardner, as recorder, rendered very acceptable service, without which the survey 
could not have been finished within the short space of twelve days. 

The statistics are: 
Triangulation: 

Are:i of, in square statute miles-------------------------------------
Numher of stations occupied for horizontal measures ____ . __________ _ 
Number of geographical positions determined _____________ . _. _____ _ 

Topography (scale r-ro ooo): 
Arca surveyed in square statute miles·-------··--·- ___ ·------- ____ _ 
Length of g-enerai coast in statute miles _____ ---•----. ________ ------
Length of shore line of river in statute miles------------------·-·--
Length of shore line of creeks in statute miles._. __________________ _ 
Length of roads in statute miles_ .. ---· ____________________________ _ 

5 
2 

4 

0·5 
4 

3 
l"I 
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Hydrography: 
Area sounded in square geographical miles ______ -------------· ____ _ 
Number of miles (geographical) run while sounding . ______________ _ 
Number of angles measured _______________________________________ _ 
Number of sounclings _______________________________________ . _____ _ 

IO 

60 

621 

3 613 

Upon returning to \Vashington, toward the end of December, Mr. Ogc1en resumed the 
charge of the Engraving Division of the office, which had been assigned during his absence 
to his clerk, Mr. Tohn H. Smoot. 

Completion o.f the reco11naiss1mce .for a triangulation of the b1>1mdary !i11e betwe,,n the United States 
and Mexico along the Rio Grar1de .from El Paso, Tr.Yas, f(J Sallt/r:rso11 Pcak.-In continuation of the 
reconnaissance for a triangulation of the United States and .?i-lexican boundary line along 
the Rio Grande, Assistant Stehman Forney took the field under instructions issued in January, 
1892, and proceeded to El Paso del Norte (Ciudad Juarez) in j\iexil'o. Having obtained here 
such passports as were required by the Mexican authorities, he joined his party at Sierra 
Blanca, Texas, a station to which he had previously sent his foreman, and on February r7 
began the occupation of Sierra Blanca Peak in the Quitman Mountains. Upon the comple
tion of observations at this station he went to Viejo Peak and continued the reconnaissance 
along the Rio Grande to the southward and eastward of the Viejo ).fountains, carrying it to 
Pico Terio on the Mexican side of the river and to Sanderson Peak on the United States 
side. This carried the work to the end of the mountainous region of the Rio Grande in 
Texas, with strong and well-conditioned figures, from which any number of points on both 
sides of the Rio Grande can be determined for plane-table work. 

In the primary scheme developed by the reconnaissance the longest line was 85 miles 
and the shortest 40 miles; in the secondary scheme the longest line was 82 miles and the 
shortest 12 miles. The reconnaissance extends 380 miles south and east from El Paso in a 
direct line; it embraces 400 miles of river line and covers an approximate area of Ii 500 
statute miles. 

From ::-:anderson Peak to the mouth of the Rio Grande, .Mr. Forney reports that from the 
most trustworthy information he was able to obtain, the country is low, with rolling sand 
hills, and covered with a dense growth of cactus and chapparal reaching from Io to 15 feet 
in height, and impenetrable to man or beast outside of the ,;regular wagon roads and cattle 
trails. 

The region yet to be covered by reconnaissance lies between the Chisos :\fountains and 
the mouth of the Rio Grande. It is 400 miles in a direct line to the Gulf Coast, and has 520 

miles of river line. 
From his experience of the two seasons in the field and from his observations of the 

climatic and atmospheric conditions of the country, Mr. Forney is of opinion that in order 
to obtain satisfactory measurements of horizontal directions over the long lines which will 
have to be observed, it will be advisable to select the period from about May 1 to February 1, 

and to make all of the observations at night. 
- He cc...ncludes his report by submitting recommendations relating to the best means for 

overcoming the various difficulties arising from the nature of the country, the want of water, 
the scarcity of labor, etc., and acknowledges the courteous manner in which he was received 
and furnished with liberal passports by the Mexican authorities. 

The Commissioner of the General Land Office of the State of Texas and Prof. Von 
Streeruwitz of the State Geological Survey, addressed letters to Mr. Forney expressing their 
sense of the great value and importance of the proposed triangulation of the Rio Grande to 
the State of Texas in the establishment of true meridian lines and well-determined geodetic 
points throughout the State. 
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For the season beginning February 17 an<l ending April 30, 1892, the statistics arc as folluw~ 
Reconnaissance: 

Area of, in square statute miles------ __________________________ .. __ _ 
Lines of intervisibili ty determined ______ . ______ . _________________ _ 
Number of points selected fur scheme ______________________ . _____ _ 
A-...:erage length in miles of primary lines ________ ------ ___________ _ 
A-...:erage length in miles of secondary lines __________________ ------
Number of miles traveled \Yi th wagon ____ -··· .. ______________ ------_ 
Number of miles traycled on horseback _______________ -------------

I7 500 
87 

35 
62 

47 
I 000 

I 120 

Number of miles of rh-er line included in !'econnaissance __________ 400 

Other s1ir1·eys executed by ~1r. Forney, earlier and later in the fiscal year, are referred 
to under headings in the State of Maine. 

R,·rord of tlu: d1/frrential z·alucs of the mag11dic clements continued, and absolute z•alues of t!1esc 
de111cJ1/s dd,·rmi111:d llli'!Ltl1l.Y at the automatic re.i,··ist1~v station, Sa11 Antll11io, Texas.-Assislant R. E. 
Halter lus submitted his annual report of work accomplished during the fiscal year at the 
magnetic observatory, San Antonio, Texas. The record of the differential values of the 
magnetic declination, dip, a11d intensity 11as been maintained with the Adie magnetogr::rphs; 
hut, as the disturbances arising from the proximity of a line of electric railway, built since 
the site for the observatory was selecteLl, still continued, Mr. Ha, ter was directed to examine 
sites that would in all probability be free frorn similar disturbances for years to come. In 
April the Superintendent visited San Antonio and decided to hava the observatory moved to 
Vance's Ranch, about 4 miles northwest of its first location. Mr. L. G. Schultz, Mr. Halter's 
assistant, was directed to take charg-e of the erection of the new building and to remove 
and set up the instruments, the record meanwhile being maintained as long as practicable 
by Mr. Halter. At the end of the fiscal year this -work was well advanced. 

The usual semiannual determinations of the scale values of the bifilar and vertical force 
magneto. were made by ll1r. Halter, as also the observations for the absolute values of the mag
netic c1edin:.ition, dip, and intensity. Throughout the year he was ably assisted by Mr. Schultz. 

An cLStract of statistics is as follovv·s: 
Whole number of hourly scale readings from the unifilar, biiilar, and ver-

tical for<-:e u-aces (8757 from each).·----------------------------------
Number of observations for absolute declination _____________________ _ 
Number of observations for absolute intensity ________________________ _ 

Number of observations for absolute dip _____ ----- __________ ---- ------
Number of hourly readings from thermograph trace-------------------
Number of observations for scale values __________ . _________ • _. __ • _. ___ _ 

26 271 

I 308 
I 080 

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1892. 

WESTERN DIVISION. 

STATES AND TERRlTORlES l!ETWEEN THE ROCKY MOUNTAINS AND THE PACIFIC. 

40. California. 44. Montana. 48. Colorado. 
41. Oregon. 45. Wyoming. 49. Arizona Territory. 
42. vVashington. 46. Nevada. 50. New .Mexico Territory. 
43. I<laho. 47. Utah Territory. 

Progress Sketches No. 2, Nos. 4, 5, and 6, Nos. 11 to 13 inclusive, and No. q exhibit the 
localities of field work in the ·western Division. See list of Progress Sketches at the close 
of this volume. 

Bo11H1fa1)' line bctwrc11 thf' United Stiztes am{ Afe.xico. Its re,/,J{(rtion and marking by the International 
BottJJdary Commission.-1Jnc1er the heading of "Special Operations" is given an abstract of a 
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report submitted by Assistant A. T. Mosman, who was appointed in Nm·ernber, 1891, one of 
the members on the part of the United States of the International Boundary Commission, 
which was organized under the provisions of the treaties of 1882 and 1889 for the re-location 
and marking of the boundary line bet\"veen the \;nited States and Mexico. 

At the end of the fiscal year, the field \Vork, which had been begun in February, 1892, 

had made good progress. Its ad\rance after June 30 will be adverted to in the next annual 
report_ 

Mr. John F. Hayford, aid, was given leave of absence without pay in order that he 
might report for duty as assistant astronomer under the direction of Mr. Mosman. 

Determinations o.f latitude, !011gdude, a11d f!te m11g11dh d1'mn1ts at joi;;ts on the Bo1111J1ny Lin« 
between the United States a//{/ llftxico for the /11ter natio1i1l! Bou 1:d1?J)' Cmmnissio!l .-The In tern ational 
Boundary Commission, organized in 1891 for the more accurate location and marking of the 
boundary line between the United States and Mexico, having requested that cerLain points 
on that boundary should be determined in geographical position by the Coast and Geodetic 
Survey, the Superintendent instructed Assistant C. H. Sinclair and Aid G. R. Putnam 
to proceed to Los Angeles and San Diego, California, and make the arrangements needed 
for carrying to the eastward from those points as base stations the operations needed. Los 
Angeles had been determined in longitude from San Francisco in 1389: the first work to be 
done, therefore, was the connection of San Diego with Los Angeles by exchanges of tele
graphic signals for longitude, observations for the latitudes of Los Ang·eles and San Diego, 
and determinations of the magnetic elements. 

Under the heading of "Special Operations" towards the end of this volume is gi,·en a 
report of the progress of this important work, which was begnn in Jan nary, 1892, and which 
by the energy and skill of the officers in charge of it '''as comp1ctecl to El Paso, Texas, on 
May 23, in a month less than the time estimated. The 1ong-itnde lines determined were 
Los Angeles-San Diego; San Diego-Yuma, Arizona: Yuma-Los An~~eles; Yuma-Noga1es, 
Arizona; Nogales-El Paso, Texas; and El Paso-Boundary Corner. ::\"cw Mexico. Latitude 
observations with zenith telescope were made at all stations except at the Corner, where the 
Commission had already made a determination. At Los Angeles, latitude was determined by 
Mr. Sinclair; at San Diego and El Paso, by l\11-. 0. B. French, whose w:irk as an observer and 
computer throughout the season was highly satisfactory; at Nogales :\Ir. Putnam observed 
for latitude, and at ·Yuma observations were made by both l\Ir. Putnam and Mr. French 
All boundary marks or u1onuments were connected trigonornetrica1ly with the main stations, 
At all of these stations, except at the Corner, the magnetic declination, dip, and intensity 
were determined, and two additional stations \Vere occupied. 

Mr. Putnam gives in his report a comparison of longitudes of boundary marks from the 
field computations, with the longitudes as determined by l\Iaj. Emory from moon culmina
tions, 1843 to 1853, the differences ranging from + 22·1 seconds of time to - 3·83 seconds, or 
in miles, from - 0·93 to + .5'44- These longitudes, though subsequently corrected, were 
those actually used in marking the boundary. 

Following are the statistics of the work: 
Latitude and longitude work: 

Number of latitude stations occupied ___ ----. _____ -- - - - - - - _ ---- _ __ _ _ _ _ 5 
Number of pairs of stars observed for latitude ________________________ 108 

Average nurnber of observations on a pair __ ----·---_. __ ---- ____ ---·-. 5 
Number of telegraphic longitude stations ___ ._________________________ 6 

Number of nights on which signals were exchanged for longitude_____ 53 
Magnetic work: 

Number of stations occupied for observations of the magnetic declina-
tion, d1p, and "intensity ------------ ______ ------ ------ ------------ 8 

Number of days on which magnetic observations were made __________ 21 

Reference to work of a similar character assigned to Messrs. Sinclair and Putnam is made 
under headings in the Eastern and Middle Divisions. 
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Completion of the topographical survey of the coast of Calrjon1ia from Cape San Martin to Point 
Sur.---Triangulation .for completing· the topographical survey of San Francisco Entrance.-At the 
beginning of the fiscal year Assistant A. F. Rodgers had been in the field since early in May, 
r891, engaged in advancing towards completion the topographical survey of the coast of 
California between Cape San Martin and Point Sur. For this purpose he had organized a 
double party; Subassistant John Nelson having been detailed for detached work under the 
direction of Mr. Rodgers. 

On September 22, Mr. Nelson, having completed the field work assigned to him, was 
directed to proceed to San Francisco, and took up the inking of his plane-table sheets, and 
the preparation of tracings, preparatory to forwarding the sheets to \Vashington. 

Mr. Rodgers finished the last topographical sheet of the Point Sur project on November 
3, and after occupying Sierra Hill Station to strengthen the trigonometric determination of 
Point Sur Lighthouse, he disbanded his party and proceeded to San Francisco, where he 
took up the office work resulting from the field work of the season. This occupied both 1'fr. 
Rodgers and Mr. Nelson until early in January, 1892, when Mr. Rodgers left for Washington 
under instructions to report at the office as a member of the Topographical Conference 
convened by direction of th~ Superintendent. 

He remained on duty with the Conference until its adjournment early in March, and then 
returned to San Francisco, where Mr. Nelson had continued on duty during his absence. 
Between April 26 and June I4 t!:ie six original topographical sheets of the Cape San Martin"'
Point Sur project were forwarded to \Vashington, tracings of them having been completed 
partly by Mr. Rodgers and partly by Mr. Nelson. The officer just named was detached and 
ordered to report for duty at the office early in April. 

In June Mr. Rodgers took up under instructions the erection of signals and determina
tion of geographical positions designed to facilitate the completion of his unfinished 
topographical sheet of San Francisco Entrance. He occupied twelve stations and observed 
a sufficient number of directions to determine prominent headlands, points, and rocks with 
precision. 

· For the field work of the fiscal year 1892 the following statistics are reported: 
Triangulation: 

Area of, in square statute miles-··-· .• ------_. ____ --------------·.··--- 25 
Number of signal poles erected __________________ ·----- ______ ---·-- ____ 20 

Number of stations occupied for hori:wntal measures ------ _______ . -· __ 12 

Number of geographical positions determined .. ··-- _____ .-"---- ___ ··-· 70 

Topography (scale 1-10 ooo): 
Area surveyed in square statute miles __ .• __ .... _____ . ________ . ___ . ____ 58 

Length of general coast in statute miles-----------------------------·- 9 
Length of shore line of creeks in statute miles ______ --------------- ____ 40 

Length of roads and trails in statute miles ________ ·•--------------·--- 50 
Number of topographic sheets finished during year . ____________ . _ _ _ _ _ _ 4 

Occupation of a station in contiJ1uationof tht primary triangulation of t!te Pacific Coast.-Observations 
for the 11ariation of latitude.-Charge of the sub-office at San Francisco, etc.-Assistant George 
Davidson has submitted a report of the various operations of the Survey on the Pacific 
Coast which have been committed to his charge. They may be summarized under the 
following headings: 

Primary triangulation.-Reference was made in the last annual report to the occupation 
of Mount Conness, which was completed in the autumn of 1890 by Mr. Davidson's party. In 
the spring of 1892 arrangements were begun preparatory to the occupation of Mount Diablo, 
another station of the main series of triangles on the Pacific Coast. Mr. Frank W. Edmonds, 
who had accompanied the party to Conness in 189c., was directed to proceed to that station 
to post the heliotropers; Assistant James S. Lawson volunteered to post the two needed at 
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Mocho Station, and Mr. Davidson and his party proceeded to Diablo, arriving at the summit 
early in June. 

It was only by most indomitable effort that Mr. Edmonds finally reached the summit of 
Conness. Starting June i from San Francisco, and obtaining pack mules at Oakdale, he 
reached the snow about 15 miles beyond Crockers, and 37 miles from Soda Springs, the site 
of the lower camp of 1890. Thence the distance is r 1 miles over a very rough trail to the 
summit; the snow was very deep and soft, the animals sinking in it to their saddle girths, 
and it took nine days to force his way through it and mount the heliotrope. For eight 
days he was weatherbound at White Wolf by snowstorms, and had to return to Crackers 
and get extra supplies of forage and provisions. On June 27 he showed his heliotrope 
signal to Conness, but on account of smoke its flash was not seen till next day. 

At Mount Diablo the coast fogs came on unusually heavy and were high enough at times 
to envelope the whole mountain, the summit of which has an elevation of 3 849 feet above 
the sea. The srr..oke of the San Joaquin and Sacramento Valleys was also very thick, and not 
unfrequently the Sierra was invisible for days. 

Mr. Davidson succeeded, however, in finishing the observations of horizontal directions 
and of vertical angles needed at Mount Diablo in twenty-two observing days. From his 
previous experience on lines over mo miles in length, he decided to make about sixty 
or sixty-five observations for direction, and, in order to cover the circle as much as possible, 
he made but one observation direct and one reverse in a position. For horizontal directions 
he observed on two stations in sixty-one positions. On returning from Conness Mr. 
Edmonds began measurements of vertical angles, and made eighty-three observations on 
seven objects. 

Mr. G. J. Kammerer served as recorder in the field and afterwards in San Francisco. 
After the completion of the occupation of Diablo and the return of the party to San 

Francisco, Mr. Davidson, at the request of Assistant E. F. Dickins and with the approval of 
the Superintendent, instructed Mr. Edmonds to post heliotropers at Scott Mountain, one of 
the stations of the primary triangulation of the north coast of California. 

This mountain of 9 200 feet elevation had never been occupied by any Coast Survey 
party. It is 100 miles from any access by rail and 40 miles from stage. After much arduous 
labor the heliotropers were posted on a ledge, 10 feet by 4 feet, which forms the top of the 
mountain. This ledge has precipitous sides of 300 feet. Mr. Edmonds returned to the Sub
office after an absence of twenty days. 

Completion o.f the series o.f systematic observations .for the variation o.f latitude at the La.fa;1dte Park 
astronomical station.-Under the heading of "Special Operations" is given an abstract of that 
part of Mr. Davidson's annual report relating to the elaborate series of observations made 
by him between May 27, 1891, and August 25, 1892, at the Lafayette Park astronomical 
station, San Francisco, for investigating the variation of latitude in cooperation with the 
work of the International Geodetic Association. 

United States Post Office site at San Francisco, and Board o.f Engineei-s, to devise a system o.f sewerage 
.for the city and county o.f Sa;i Francisco.-Service rendered to the United States and to the city 
and county of San Francisco in the matters indicated in the above heading is reported under 
"Special Operations." 

Automatic tidal station at Sausalito.-The work at this station, which remained as heretofore 
under Mr. Davidson's direction, is referred to under a heading following. 

Coast Pilot.-Pacijic coast.-A large amount of material was gathered during the year 
supplementary to the fourth edition (1889) of the Pacific Coast Pilot, California, Oregon, and 
Washington, but time was not available to collate it for publication. 

Charge o.f the Sub-ojjic_e at San FrancisctA.-The operations of the Sub-office at San Francisco, 
which remained as heretofore under Mr. Davidson's direction, will be referred to under a 
notice of Sub-offices towards the close of this part of the annual. report. 

Tidal record continued at the automatic tidal station at Sausalito, .Bay o.f San Francisco.-Under 
the direction of Assistant Davidson, Mr. Emmet Gray, observer, has maintained the tidal 
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record throughout the fiscal year at the automatic tidal station, Sausalito, Ray of San 
Francisco. After the record for each month has been completed, and the tabulations of the 
half-hourly height of sea level, and of the times and heights of high and low water have 
been made by the observer, they are sent with the maregram to the S::ib-office, and after 
having been examined there are forwarded to 'Washington. 

The time used for the tidal observations is that of the Lafayette Park astronomical 
station; a table of daily errors of the chronometer used to check the gange clock being 
furnished by Mr. Edmonds from his observations of the sun. He makes also the levelings 
between the tide staffs and the bench marks at the Sausalito station. 

Trial (OllJ"Sf ./tJr steam l'!'Ssels lm"J off in San Franciuo BaJ1.fo1 the use <'f t!te Union Iron TVorks.
In January, 1892, a letter was received from the President of the Union Iron \Vorks, San 
Francisco, Mr. H. T. Scott, stating that the company was clesirons of having a speed course 
laid off in San Francisco Bay, and that it would be esteemed a great favor if the work could 
be done by the Commander of the Coast and Geodetic Survey steamer Hassler. 

Lieut. D. Delehanty, L'. S. ~., Assistant Coast and Geodetic Survey, was accordingly 
instructed to confer with Mr. Scott, and it was finally decided that a course of about 2 

miles would be satisfactory, since one of that length could be run over during slack water, 
whereas on a longer course the speed trials would he influenced by the tidal currents in the 
bay, which are strong and irregular. The location of the course having been left to Lieut. 
Delehanty's judgment, he selected the points betvveen Point Avisaclero and Spreckels' Sugar 
Refinery as affording the deepest water, the least interference on the part of the shipping, 
and the most available location for range signals. 

The distance 1Jetween the ranges, as determined by Lieut. J.B. Blish, U.S. N., was found 
to he 1·785 miles. A closer approximation to 2 miles co111c1 not he obtained owing to the 
configuration of the shore line. 

Lumber for building the range signals was furnished by the "Cnion Iron \l.forks. 
Two tracings of the projection showing the special course were made-one for the Union 

Iron \Vorks, the other for deposit in the Sub-office of the Survey in San Francisco. Lieut. 
Delehanty reported the completion of this special service under elate of March 3, 1892. 

Reference is made uncler a subsequent heading to hydrography executed by him on the 
coast of the State of \Vashington in September and October, r89r. 

J(econmrissancc alld occupation o.f sta/i,>ns in contiuuation of tl1e primm:Y triangulation north o.f San 
.Fnlllrisco Ba_r.-The primary triangulation party, in charge of Assistant E. F. Dickins, at the 
beginning of the fiscal year, was in camp on Ross Mountain, Sonoma County, California. 
Measurements of horizontal directions and of vertical angles were made between July 4 and 
July 20, 189i. At the last named date, arrangements were begun for the movement of the 
party across the country by teams and railroad to Mount Helena station, on the boundary 
of Napa, Lake, and Sonoma Counties. After reaching Mount Helen.a Toll House at the end 
of July, a trail had to he cut to the summit of the mountain and the camp outfit and instru
ments packed up to the top This was accomplished by August 8, and after camp had been 
pitched, heliotropers stationed, and instrument piers built, observations were begun. Between 
August 14 and 26 all work at this station was completed, and, after a journey across the 
country, of about 60 miles, the party arrived at the foot of the next station, Mount Sanhedrin, 
in Mendocino County, on the evening of September 6. 

The distance up this mountain was about 8 miles, and, as the trail was very rough 
and steep, it took five days to get all instruments, camp outfit, etc., to the top. Observations 
were delayed at the outset by a severe storm of rain, snow, and hail, which lasted for several 
days, but a season of good observing weather fellowed and enabled Mr. Dickins to complete 
the station by September 26. Camp was broken on the 28th, ancl the party then started for 
Cold Spring Station in charge of 11r. F. vVestdahI, draughtsman and assistant observer, while 
Mr. Dickins went to San Francisco to obtain repeating theodolites for use in connecting the 
tertiary triangulation in the vicinity of Point Arena with the primary. 
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Piers were built, observing tents put up, and instruments mounted, and when Mr. 
Dickins arrived he began observations, and detached Mr. \Vestdahl to erect signals at 
Stations Fisher, Dunn, and Clark for connc::tion with the tertiary work. 

Cold Spring Station is located on a large rock or bowlcler <<bout 20 feet in diamete1· at 
the base, rounding on top, and rising about 20 feet above the surface of the ridge; on top 
of this rock was built the pier for the theodolite, and, to support the p1atform for the observing 
tent, and the tent itself, a tripod signal was erected and its braces bolted securely to the rock. 
Owing to severe storrn,s observations were not finished here until November 6; tl1e party 
was then divided, Mr. '\Vestdahl being sent to occupy Clark, Dunn, and Fisher stations, while 
::\1r. Dickins occupied stations Arena Astronomical (1870), Print Arena Astronomical (1889), 
Smith, High B1uff, Marr, Sinclair, and Lane. A11 observations required were completed 
No\'ember 22, and on the 30th the party was disbanded at San Frfncisco, Mr. \Vestdahl 
having been instructed to report to Assistant Daddson for duty in th<~ Suh.office. 

During the ensuing winter and spring until :\lay r, r892, ~Tr. Dickins was engaged at 
the Sub-office in the preparation of the records and results of his field \York for transmission 
to the archives, and at that date he re-organized his party under instructions to resnme the 
main triangulation in northern Ca1ifornia. ~ir. \Vestdah1 having been again assigned to 
duty with him, preparations were made for the occupation of Sno\v :Mountain, a station 
having an elevation of about 7 ooo feet above sea 1eve1. The party rendezvoused at Ton ts 
Springs, at the foot of the mountain, and distant from its summit about 8 mi1es by trail. 
A succession of storms and deep snows delayed the party at the outset of operations, so that 
it was not ti11 May 25 that all of the camp equipment could be brought up. The nwrcury 
fell nearly every 111orning to belo\V 30° F., and on June 8 and 9 there was a sno-wstorm. with 
the thermometer at 24° F. Observations were compktetl, however, on June 11, and bet\Yeen 
that elate and the end of the fiscal year ::Vfr. Dickins was occupied in making transfers of 
instruments not needed in subsequent operations, in storing camp outfit at the Sub-ofrice, and 
then in trave1ing ·with his party to Ukiah, :Mendocino County, to cum plete the quadrilateral 
Fisher-Cold Spring-Paxton-Two Rock, and thereby strengthen the connection of the ter
tiary with the main series. 

Mr. Dickins acknowledges the valuable senice rendered by Mr. '\Vestdahl while attached 
to his party. 

The statistics for the fiscal year are as follows: 
Triangulation: 

Area of, in square statute miles (approximate)----·-----------·----· 4 400 
Number of signal poles erected ___ ·---··-- ____ ··-- .. ·-···-_. __ .. ·--. 14 
Number of miles traveled in posting heliotropers-

(a) by stage and horseback_·--··-------·---- ______ -------------·-- 1 337 
( b) by railroad _ ... __ . ________ . __ .... __ . ________ . _. ___ . _______ .. _ _ 1 5 ~ 2 

Number of stations occn pied for horizontal measures ____ . __ . _ _ _ _ _ _ _ _ 15 
Number of stations occupied for vertical measures-·----·--------·-- 5 
Number of geographical positions determined ____ . _________ . ___ . _ _ _ 23 

Number of elevations determined trigonornetrically _. _______ . ___ . _ _ _ 1 r 

Triattl{tt!ati'on and topograplt)' o.f the Columbia Riz:er .from abol'f' Va11c0Hr'er towanis thf' Cascad1·s.
Reference was made in the last annual report to the completion of the triangulation and 
topography of the Columbia River in the spring of 1891 by Assistant Cleveland Rockwell. 
At the beginning of the year Mr. Rockwell was in camp at Fishers Landing above Van
couver and was carrying the triangulation and topography forward at the same time. On 
September 4 he moved his camp to the village of vVashougal, and thereafter until the 
close of the season advanced the triangulation_ The first topographical sheet had been 
completed to the head of Government Island, and it was his intention to take up a second 
one, but unexpected delays occurring to retard progress in the triangulation, he was unable 
to do so. After the rains of the earlier part of the season hacl ceased, smoke interfered 
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greatly with the visibility of the signals. The river was at a freshet stage during a large 
part of the summer, and the currents very swift; hence much time was occupied in going to 
and from the different points of work, the only means of communication being a rowboat. 

On October 19 field operations were closed, the weather having become so inclement that 
the work could not be prosecuted longer to advantage. 

Mr. Rockwell has transmitted to the office with his topographical sheet a descriptive 
report which gives full details relating to the geological formations, the flora and fauna and 
the agricultural products of the region under survey. He observes that the most prominent 
topographical feature is Prune Hill, an elevation of about 500 feet, which may be said to be 
the beginning of the foothills of the Cascade Mountains. The hill is a solid mass of very 
red basaltic rock, but the cliffs immediately \Yest of it along the river are quite different in 
formation, being of a variety of basalt known as augite. These cliffs have been worked very 
extensively as quarries, great quantities of stone having been taken to build the jetty or dike 
at the mouth of the Columbia River. 

The whole north side of the river bears evidence of being the lateral moraine of a great 
glacier which once filled its basin, though no strire have yet been observed in the rocks. 

The river is subject to an annual rise which reaches its greatest height in the latter part 
of June. At this time the water is generally confined within its banks, but floods of extraor
dinary extent occur at intervals of years when every foot of land which has been formed 
by the currents is submerged and the river spreads out to the bases of the hills on either 
side. 

For the season, beginning May 12 and ending October 19, 1891, the statistics are as fol
lows: 

Triangu la ti on: 
Number of signal poles erected ________ -------------------------·------ 18 
Number of stations occupied for horizontal measures. __ . _______ .. _ _ _ _ _ _ 19 
Number of geographical positions determined _. ____ . ___ . ____ .. _. _. ____ 32 

Topography (scale 1-10 ooo): 
Arca (approximate) surveyed in square statute m,iles _ ... ____ . _ ... _ _ _ _ _ 17 
Length of sho1e line of river in statute miles including islands _________ 34 
Length of marsh line in statute miles ________ ·----- ____________ -------- 29 

Length of shore line of creeks and ponds in statute miles-------------- 36 
Length of roads in statute miles ____________________ . - - __ ---- ___ - . - . --- 35 

Mr. J.C. Carruthers rendered acceptable service as a recorder in the party until August 
25, when he resigned. 

Mr. Rockwell reported at the office in January, 1892, under instructions to serve as a 
member of the Topographical Conference convened by direction of the Superintendent. 

After the adjournment of the Conference :in March, he returned to the Pacific Coast and 
soon after tendered his resignation as an assistant in the .Survey, to take effect June 1, 1892. 
In forwarding to him a letter from the Secretary of the Treasury accepting his resignation, 
the Superintendent took occasion to express to Mr. Rockwell his appreciation of the great 
va1ue of his services during the long period, nearly thirty-six years, of his connection with 
the Survey, the high esteem in which he was held by his brother officers being justified by 
the unvarying excellence of his work, ranking always among the best of its kind. 

Hydrugrapl1ic surveys on the coast of Oregon between Cape Meares and Cape Kiwanda, and in Will
apa Bay and Grays Harbor, coast of Washington.-Lieut. J. M. Helm, U. S. N., Assistant Coast 
and Geodetic Survey, commanding the steamer Gedney, has submitted descriptive reports to 
accompany the hydrographic sheets of his survey on the coasts or Oregon and Washington, 
executed in the summer and autumn of 1891. 

His first work during the fiscal year was the inshore and offshore hydrography of the 
coast of Oregon from Cape Meares to Cape Kiwanda. 'l'his is a comparatively desolate 
stretch of coast, there being no settlements except the scattering ranches along the beach 
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and about Natarts Bay. The only channel is the one l~ading into this bay; it is very narrow 
and has a depth of but 5 or 6 feet, which will be indicated more closely when the soundings 
have been plotted. No vessel visited the bay during the stay of the G,·Jney in the vicinity. 

In the neighborhood of Cape Meares, the shore is high and precipitous with an outlying 
group of rocks a little to the southward and eastward of the Cape, of which the Three Arch 
Rocks are the most prominent. In summer, vessels can find anchorage under these rocks, 
under Cape Lookout and inside Haystack Rock, finding fair shelter against prevailing winds, 
but a heavy swell is apt to be encountered. In winter, there are no anchorages. 

The results of this survey, which was completed between July 5 and 22, 1891, are shown 
on two hydrographic sheets, scale of each 1-20 ooo, and the statistics are : 

Hydrography : 
Area sounded in square geographical mi1es _________________ . _ _ _ _ _ _ _ _ 237 

Number of miles (geographical) run while sounding________________ 396 
Number of angles measured ________________________________________ 2 924 

Number of soundings---------------------------------------------- 5 751 
Number of specimens of bottom preserved __________ . _ _ _ _ _ _ _ _ _ _ _ _ _ __ 50 

After proceeding to Astoria, Oregon, to take on stores, water, coal. etc., Lieut. Helm 
took the Gedney to Willapa Bay, and on July 28 began the work assigned to him in that 
locality. For this hydrography he was provided with four projections, with limits and 
scales as follows: Willapa Bay, the whole of the main bay from North Bay and Toke Point 
to the southern end (scale 1-20 ooo); Willa pa Bay Bar, North and South Channels ( r-20 ooo); 
Willapa River from the Narrows to \Villapa City (r-10 ooo); and \Vil1apa River from its 
mouth to the Narrows (1-10 ooo). Certain changes of shore line were also to be investigated, 
and topographical surveys made of the shore line of \Villapa River, and of the adjacent 
country. This incidental topography is shown on the projections above named. 

Lieut. Helm has given in his descriptive report details of changes noted since the work 
of the preceding season; of these the most important, a change in the position of the buoy 
formerly shown on the north side of the upper channel entrance to the bay, was published in 
Notice to Mariners, No. 147, for November, 189r. The length of \Villapa River to the present 
head of navigation, Willapa City, which is the outlet for the agricultural district of the 
Willapa Valley, is 107§ miles. There is a depth of water alongside the wharf at the mean 
of lower low waters of from 8 to 9 feet. 

For the hydrographic surveys of Willapa River and in Willapa Bay, which were com
pleted September 24, 1891, the statistics are as follows: 

Hydrography: 
Area sounded in square geographical miles ______ ------------------ 76 
Number of miles (geographical) run while sounding_------ ____ ---- • 673 
Number of angles measured_______________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 9 512 

Number of soundings _________________________ - - - - - - - - - - - - - - - - - - - 43 7 l 3 
Number of tidal stations established ___________ .. ___ .. __________ - - _ - - 7 

For the topography delineated on the hydrographic sheets of \Villapa Bay and Willapa 
Bay Bar the following statistics are given: 

Topography: 
Area surveyed in square statute miles __ ------------_------ ____ -------- 5 
Length of general coast in statute miles _______ ---------- ____ ---- - ----- 9 
Length of shore line of rivers in statute miles _______ ------------------ 38 

The Gedney then steamed to Grays Harbor, and Lieut. Helm began on October 4 the 
hydrography of Grays Harbor Bar, and an examination of Hoquiam Channel. as shown on 
the published chart. The locality of the survey of the bar was to the westward of a line join
ing Point Brown and Point Chehalis. There is but one channel across the bar. This has a 
depth of 15 feet at the average lower low water and 24 feet at the average high water at the 
time of the survey, but possibly more in winter and spring. Lieut. Helm appends to his 
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report a list of vessels, twenty-eight in number, that had entered or left the harbor during 
his stay there. Towards the end of October there were in the harbor twelve vessels ready 
for sea, representing 5 ooo ooo feet of hnuber, and two vessels in the offing. The channel 
across the bar is comparatively straight anu is buoyed, and in ordinary ·weather and with 
light draft a pilot is not needed. If, however, the weather is thick, or if there is any doubt 
about the condition of the bar, a stranger should take a pilot. 

Acknowledgment is made in the report of the interest shown in the work, and efforts 
made to facilitate it by Mayor Arnold, of Hoquiam, Mr. Geo. H. Emerson, General Manager 
of the Hoquiam .Mills, and Capt. Lawson of the pilot tug Traz'rltr. 

The officers attached to the party were Ensign A. N. Mayer and J. M. Poyer, U. S. N. 
Mr. \V. \:V. Joynes served as pay yeoman. 

For the Grays Harbor survey, which was completed October 30, the statistics are: 
Hydrography (scale 1-20 ooo): 

Area sounded in square geographical miles ________________________ _ 
Number of miles (geographical) run while sounding _______________ _ 
Number of angles measured .....•....••.....•••.....•.............. 
Number of soundings ...•. ·-------------------------- ....•......... 

16 
IOI 

During the winter of 1891-92 and part of the ensuing spring, the GcdneJ1 was at Portland, 
Oregon, under repair. On January 30, 1892, Lieut. Helm was detatched, and on June 6 
Lient. Lucian Flynne, U. S. N., was assigned to the command of the steamer, and received 
instructions to cociperate with Assistant J. J. Gilbert in the survey of the Strait of Fuca. 

On May 11 the Gedney, under the command of Ensign Mayer, took part in the celebra
tion at Astoria, Oregon, of the centennial of the discovery of the Columbia River. 

Ffyrlrogmphic sUJTPY o.f the coast o.f TVashington south o.f Cape Flattery, bdween James Islantl and 
Osett Island.-Lieut. D. Delehanty, U. S. N., Assistant Coast and Geodetic Survey, command
ing the steamer Hassler, has submitted a descriptive report to accompany the hydrographic 
sheet of his survey of the coast of \Vashington between James Island off the mouth of the 
Quilihute River and Osett Island off Cape Alava. 

He observes that the general character of this portion of the coast seen from seaward 
is low, rolling, and hilly, with the Vancouver and Olympus range of mountains in the back
ground. Numerous rocks and islands lie off the coast and extend out in places over 2 

miles. Inside of this distance the ground is very foul, and while sounding with the boats, 
great caution was necessary on the part of tbe officer to avoid disaster. During stormy 
weather the appearance of the coast is wild and forbidding, the high seas rol1ing in and 
breaking with great violence . 

. Many of the rocks, on account of their peculiar shape, form excellent landmarks. The 
views of them given in the fourth edition of the Pacific Coast Pilot, Lieut. Delehanty found 
admirable. On approaching- this part oi the coast in thick vveather a vessel should not get 
in less than 25 fathoms. There are no safe anchorages, and the currents were found to be 
extremelr irregular in strength and direction. The observations of currents which Lieut. 
Delehanty was able to make served but to show the great need of extended series of current 
observations on that part of the coast. 

The hydrography, begun September 2, was finished October 31, r892. Following are the 
statistics: 

Hydrography (scale 1-40 ooo): 
Area sounded in square geographical miles......................... 138 
Number of miles (geographical) run while sounding................ r84 
Number of angles measured ____________________________ ............ r 231 

Number of soundings······--···-···-········------·······-········ 1655 

The officers attached to the Hassler were Lieut. J.B. Blish, U.S. N., and Ensigns L. J. 
Clark and J. G. Doyle, U.S. N. 
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Special hydrography executed by Lieut. Delehanty in the Bay of San Francisoo has 
been referred to under a preceding heading. On March 2, 1892, the Survey lost the services 
of this able officer by his detachment. 

Recowurissa11ce and triangulation .for resu1·l'q o.f the !1arbor of Seattle and .for the S'UrLJf!Y o.f 
S!nlsi!r1/e .J?,ry.-Thc need of a resurvey of the harbor and city of Seattle, c1ue to the fire of 1889, 
which had destroyed the entire water front and the business portion of the city, \Vas referred 
to in the last annual report. Besides '\Vhieh. the rapid gro·wth of the city since the fire, the 
changes caused by improvements, and the probable changes and encroachments of the tide 
flats since the sun·ey of 1874-'75, all made it apparent that the commercial importance of 
Seattle demanded the publication of a chart of its harbor based upon recent surveys. Assist
ant J. F. Pratt was accordingly instructed to'\vards the end of June, 1891, to organize a part\· 
for the execution of this work, and to include in his survey Shilshole Bay, the city of Ballard 
on the north side of this bay having become quite an important manufacturing lncality. 

Mr. Pratt had rnade arrangements for beginning his survey early in July, hut after a few 
days· trial of the steam launch Tan)' 1\Tol, which he was to nsc as quarters and a means of 
transportation for his party, he found that the boiler showed dangerous weakness: that to 
repair it would cost more than it \Yas worth: and that a ne\v boiler more adapted to the size 
of the launch was a necessity. The launch '\Vas also greatly in neeu of repair. Ad\·antage 
was taken of the delay thus incurred to establish a self-registering tidal station, at which a 
record \Vas kept during eleven months without cost to the Sun·ey. 

Mr. Pratt states that in 1884 the city of Seattle had a population of about eleven thousand, 
and that in r891, at the time of the commencement of his survey it had nearly fifty thousand. 
This does not include the city of Ballard. Four and a half years ago there was but one cab;n 
where the town now stands, and only five settlers on the entire bay; in 1891 it had a population 
of nearly four thousaml, its principal industries being saw and shingle mills and shipyards 

He observes further that the rapid advance of improvements will probably make it 
necessary to place important corrections on the local charts every two or three years; hence, 
to avoid the cost of frequent ne\Y triangulations, he deemed it well to determine as many 
prominent objects, such as spires, cupolas, chimneys, etc., as practicable. The points of the 
former triangulation had mostly disappeared, and ~fr. Pratt found it necessary to resort to the 
long lines Restoration-Zeomoalt and M eadow-Zeomoa1t for bases at a season when smoke 
interfered greatly with the visibility of the signals. In the course of the \.vork the Seattle 
latitl1de and longitude astronomical station was doubly connected with the main scheme of 
the triangulation of Admiralty h1let. 

Field work was suspended for the season January 15, 1892. 

Following are the statistics: 
Reconnaissance: 

Area of, in square statute miles_.----------- ... ·--------------------- 48 
Lines of intervisibility determined . _______ .. _ .. ______ ... ___ . _. _____ .. 320 

Number of points selected for scheme . ___ . _____ . ___ .. ______ . _ _ _ _ _ _ __ _ r 10 

Triangulation: 
Area of, in square statute miles _. _________________ . ____ . _________ . _ _ _ 48 

Number of signal poles eret:ted _ _ _ _ _ _ .. ____ ... ____ .. ___ . ___ •. ____ . _. _ 46 
Number of stations occupied for horizontal measures ____ .. __ . ____ .____ 20 

Number of geographical positions determined ___ .... _ ... _. _. _........ 110 

Towards the end of March Mr. Pratt was assigned to duty in Tacoma, a report of which 
appears under the next heading. 

Transportation of chronometers .for d~fference o.f l1mgiiude between Ta<oma, lVasht'n,[;ton, am! St'tk11, 
Alaska.-Triangtdation for the revision of the s/iorc line and resurvey 1?f the i~1·1lnxraphJ' o.f Tacoma 
Harbor.-In cooperation with the astronomical parties established in the summer of 1892 at 
a point in Yakutat Bay, and at Sitka, Alaska, Assistant Pratt v1'as directed to prepare an 
astronomical .station at Tacoma for the determination of the errors and rates of the 
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chronometers to be transported between Sitka and Tacoma. Assistant Fremont Morse was 
directed to take charge of the Sitka station, and Assistant]. E. 'McGrath of the station on 
Yakutat Bay. 

It was arranged that the steamer Hassler, carrying the Sitka and Yakutat parties from 
San Francisco, should touc.:h at Port Townsend, at which point Mr. Pratt \Vas directed to 
confer freely with Messrs. McGrath and Morse, and arrange all details relating to the plan of 
operation. 

Mr. T. D. Davidson, who had been designated as recorder in the party of Mr. Morse, was 
directed to proceed first to Tacoma and report to Mr. Pratt in order to receive detailed 
instructions respecting the carrying of the chronmneters which were to be transported 
hetween Sitka and Tacoma by the passenger steamer Queen. 

Through the courtesy of the secretary and members of the Commercial Club, and by 
permission of the president and secretary of the Park Commission, Mr. Pratt selected a site 
for his astronomical station in Wright Park. The number of chronometers on hand not 
being enough, .Mr. Pratt made application for five more to Assistant Davidson; these were 
received by the steamer Queen June 3, making the whole number available eleven. They 
were distributed as follows: seven as time keepers on the Queen, one as a "hack" between 
the steamer and the observatory, and three at Tacoma. · 

The observatory was in readiness and time observations were begun June r. 
The following is a summary of the exchanges up to June 30, 1892: 
First exchange.-The steamer Queen left at 4 a. m., June 6. Time observations were 

obtained on June r, 6, 7, 8, and 9; the 2d, 3d, 4th, and 5th being cloudy. The chronometer cor
rections at time of departure depended on the rate of three observatory chronometers from 
June r. five nights before comparison, and on June 6, one night after. 

Second ex:change.-The steamer Queen arrived Jtme 17 at 9 p. m., and left for Sitka 
June 21, at 4 a. m. Observations for time were obtained on seven nights between the 13th 
and 24th, the errors at time of departure depending .on the rate of three observatory chro
nometers from June Ji, the night of arrival, and on June 21, the night after departure. 

The progress of these exchanges after June 30 will be referred to in the next annual 
report. 

In addition to the time observations and chronometer comparisons for differences of 
longitude, Mr. Pratt was charged with a revision of the shore line of Tacoma Harbor and a 
partial hyclrographic resurvey for the purpose of obtaining data upon which a new chart of 
the harbor coul<l be based, it having been reported to the office that considerable changes 
in the depth of water at various points had taken place, and that certain important improve
ments were in progress. 

Before these branches of the resurvey could be undertaken, a reconnaissance for a 
scheme of triangulation was necessary, all of the old triangulation stations on the south end 
of Yashon Island having been destroye<l. 

For this reconnaissance the statistics are: 

Area of, in square statute miles----·-·-·· •••.•• ------------------·---- 35 
Lines of intervisibility determined ____ ---------- __ ------------------ __ 70 
Number of po in ts selected for scheme ____ • __________ . __ • _. __ • __ ...• _ _ _ 2 8 

At the date Mr. Pratt closed his report, no measurements of horizontal angles had been 
made, but a number of signals had been erected, and observing tripods and scaffolds built. 

TrianKulation, topography, and hydrograpl1y of liarbors on Puget Sound, for the Harbo1· Line C()m
ntission of tJze State of Wasliington.-Assistant J. J. Gilbert, who was on special service during 
the greater part of the fiscal year with the Harbor Line Commission of the State of Wash
ington, has submitted a report, an abstract of which will be found under the heading 
" Special Operations." 

His work included triangulation, topography, and hydrography, executed for the survey 
of the following-named harbors: Olympia, Port Townsend, Port Angeles, and Anacortes; 
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the completion of the reduced drawings of charts of these harbors, and also of the harbors 
of Whatcom and Fairhaven from previous surveys, and the transmission of duplicate draw
ings of the charts to the Commission. 

For the fiscal year Mr. Gilbert reports the following statistics: 
Base line (tertiary): 

Length of, in metres ___________ • __ • ___ . ________________ • _ _ _ _ _ _ _ _ _ _ I 5 r 6 · 1 

Triangulation: 
Number of signal poles erected ______ ---------------------------- 6ti 
Number of stations occupied for horizontal mcasnrcs _ _ _ _ _ _ _ _ _ _ _ _ _ _ 45 
Number of geographical positions determined _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 140 

Topography (scale 1-4 800): 
Area surveyed in square statute miles _ ___ _ ___ _ _ __ _ _ ___ _ _ _ __ _ _ _ __ _ _ 5 
Length of general coast line in statute miles ___________ . __ _ _ __ __ __ 60 

Length of railroads in statute miles------------------------------ 17 
Number of topographic sheets finished------______________________ 9 

Hydrography: 
Area sounded in square geographical miles __________ ------ _ _ _ _ __ __ r4 

Number of statute miles run while sounding_________________ _ _ _ _ _ _ 396 
Number of angles measured __________ - _ - ______ - - -- - - - - - - - - - _ _ _ _ _ _ _ 3 I 54 

Number of soundings--------------------------------------------- 23 810 
Number of tidal stations established------ _____ ------_------------- 4 

The hydrography :is plotted on the topographical sheets. 

Continuation o.f the shore line and hydrograpl1ic stnTey of IVi1s!ti11/;to11 Soum!-l'nder instructions 
dated June 13, 1891, issued in pursuance of an order of the Secretary of the Navy reducing 
the number of men allowed to the Coast Survey, Lieut. J. N. Jordan, C. S. N., Assistant Coast 
and Geodetic Survey, commanding the schooner Earnest, who had been charged with the 
continuation of the survey of Washington Sound, was directed to turn over to Lieut. \V. P. 
Ray, U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer lVIcArthur, all 
unfinished projections, with the data pertaining thereto, also the steam launch and such 
instruments as could be spared, in order that Lieut. Ray could proceed v>ith all possible 
dispatch to take up the work of the Earnest. 

As soon as this transfer could be accomplished, Lieutenant Jordan was instructed to 
proceed in the Earnest to Olympia, discharge his crew, and transmit to the office the completed 
records of his work. 

On July 1, Lieut. Ray began the shore line and hydrographic surveys included in 
the limits of the two projections which had been furnished to him; namely, the Straits of 
Georgia and Canal de Haro, and East, West, and Lopez Sounds and vicinity. Such triangu
lation was executed as was needed to furnish points for the shore line survey of the several 
islands covered by the projections, and for the accurate location of lines of ;:onndings. Field 
operations were closed .Kovembcr 15. The brief abstract of progress submitted by Lieut. 
Ray is accompanied by a sketch of the triangulation, and reports the follov.-ing statistics: 

Triangulation: 
Number of stations occupied ___ ••• __ •• _. __ • _______ •• ______ . _ _ _ _ _ _ _ _ 1 r 7 

Topography: 
Number of miles of shore line surveyed . ____ • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 50 

Hydrography: 
Number of miles run in sounding__________________________________ 1 177 

Number of soundings--------------------------------------·---- .. 17 357 

Ensigns Albert L. Key, HarryGeorge,and Edward Moale, Jr., u. S. N.,renderedefficient 
service in the work. 

During the winter the McArthur was laid up in Butler Cove, Budds Inlet, and in March, 
Lieut. Ray was directed to proceed to Barclay Sound, Vancouver Island, to obtain information 
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desired by the Department of State. After performing that duty, he received instructions 
to execute the hydrography of Dixon Entrance north of the boundary and between Cape 
Chacon ancl Cape Fox. Reference to this service, in which he wa' still engaged at the close 
of the fiscal year, will be fotmd under a heading in the Division of Alaska. 

Shortly before the date of transrnission of this report to the Department, two descriptive 
reports were receiycd from Lieut. Ray relating to the work executed in \Vashington Sound, 
in the summer and autumn of 1.S91. These will be filed with his hydrographic sheets. 

Exclw11,i;cs of k!cgrajltic s1;i.;11als for dr:termillillg the longitua1!' rif a si1rfi,,11 ill the Yd!owsf(llJC National 
Fark.-O/!sr1T<Itio11s for tl1c !1Uit1tilt of this station, a11£i /or t!tc mag-nctic elcme11fs.- Upon the comple
tion of the \Vnrk which had been assigned to them on the boundary line between the United 
States and lVIexico, Assistant C. H. Sinclair and Aicl G. R. Putnam were directed to make 
arrangements for the determination in latitude and longitude of a point in the Yellowstone 
Xational Park v;hich should be designated by Lieut. H . .M. Chittenden, U.S. Engineers, who 
was in charge of the roac1s in the park. 

For the long·itnde operations, Helena, 1\lontana, was the base station, the observatory 
being located in t11e north corner of t11e grounds of the l'nited States As8ay office. At Yel
lowstone Park the station \Vas located as requested by Lieut. Chittenden, near the shore of 
Yellowstone Lake, about 3'~ mile northeast of the Lake Hotel, and 1 mile southwest of 
the outlet of the lake. This station is about 60 miies from Cinnabar, the nearest railroad 
station on a branch of the Northern Pacific. 

On reaching the ~Iammoth Hot Springs Hotel, May 30, Mr. Putnan1, who had charge of 
the ad Yance party, learned that the road between 1\ orris and the lake had not yet been 
opened through the snow; he had to \•;ait therefore till Jnrnc; 7, ',':hen, the quartermaster at 
Fort Yellowstone having furnished a wagon and driver, he sta: · ed with the :instruments for 
the lake 52 miles distant, and reached it after a difficnlt jrn1ru_,y of three days; the roads 
being in very bad condition, and on one day twelve hours haYing been c:ensumed in going 
forward 11 miles. The day after his arrival, :\fr. Putnam had the station in readiness, but 
owing to the bad weather and broken telegraph lines, no exchange of signals with Mr. Sin
c1aiT at Helena, ::\Jontana, could be obtained until June 23. 

Five nights' exchanges haYing been secured by J1me 30, Mr. Putnam then took up the 
determination of the latitude and the magnetic elements, making eighty-fiye observations for 
latitude on thirty-fiye pairs of stars, and ddermining the magnetic declination, dip, and 
intensity at one station on tliree days, and the declination at another station on two days. 
He found that at the second station occupied, dista11t ,!,{mile from the first, the declination 
was less by over four degrees, showing some u1111sual disturbance in the locality. 

On July 6, Mr. Putnam proceeded to Helena and took up latitude and magnetic compu
tations till July 15, when he was advised that nir. Sinclair, whu had been unavoidably absent 
for a time, had arrived at Yellmvstonc Lake Station, and was ready for cxchang-es of longitude 
signals. Final exchanges were obtained on five nights between July 17 and 24, completing 
the determination of the primary longitude line Helena-Yellowstone Lake. 

Before leaving the station ~fr. Sinclair marked a meridian line by two stone posts, south 
of the brick pier of the transit, and distant apart about 330 metres. These were rough stones 
of obsidian, the tops worked rudely into shape, with cross lines cut on top. Ko stone cutters 
could then be had. Later Mr. Sinclair sent to Lieut. Chittenden designs for two stones, 
one to mark the transit pier and the other for the south meridian mark. These were to ha\'e 
suitable inscriptions and were to be cut in St. Paul and transported to the park as early as 
practicable. 

Reference has been made under the headings "Special Operations" and" Eastern, Middle, 
and Western Divisions" to other field operations assigned to Messrs. Sinclair and Putnam 
during the fiscal year. 

Occupatifm o.f stafi(Jl?S in eastern Utah and western Col<•rado for the e:xte11sioll to the eastward o.f 
the transco11dnental triangulation near tl1e thir~r-ninth parallel.-Field operations in eastern central 
Utah for advancing t<? the eastward the transcontinental triangulation near the thirty-ninth 



 

REPORT FOR 1892-PART I. ABSTRACTS OF HEPOHTS FROllf FJELD PAHTIES. 81 

para11el were in active progress under the direction of Assistant 'William Eimbeck, at the 
beginning of the fiscal year. His party had completed the re-occupation of Ogden Peak, 
(referred to in the last annual report) and had begun the preparations needed for the trans
fer of the:ir instruments and equipments to Mount Ellen, the most northern peak of the 
Henry Mountains. This station is at an elevation above sea level of 11 300 feet, and by the 
roads and trails to be traveled is distant 375 miles from Ogden Peak. 

Owing to the uncommonly rough and desolate character of the country adjacent to the 
- Henry Mountains and lying to the eastward of Rabbit Valley, the whole of the month of July 

was required to effect the transfer and establish the party in camp upon the summit of Mount 
Ellen in readiness to proceed with the observations. The pack trails up the mountain, y,;hich 
were located and opened by the party, were 5 miles in length. 

The actual occupation of Mount Ellen lasted until August 25. Frequent and violent 
thunderstorms tended from the beginning of the observations to delay progress. The 
work done was strictly confined to the requirements of the geodetic triangulation; that is, to 
observations of horizontal directions, zenith distances, astronomical latitude, and azimuth, 
the magnetic declination, dip, and intensity, and a topographical survey of the stations 
sufficiently comprehensive to aid in the study of disturbances of the plumb line due to local 
causes. 

Upon finishing the work at station Mount Ellen, the party struck camp without c1e1ay 
and on August 30, started on a dreary journey across the blazing deserts from Blue Valley 
northward to Green River station; thence on the Rio Grande \Vestern Railway to Fruita, 
and Grand Junction, in Colorado, thence by freight teams via Crevasse to the base of the 
Book Cliffs near the Utah and Colorado boundary line. For lack of palatable drinking \'Vatcr 
many trials and privations had to be endured on this journey of about 300 miles over a desert 
country. The Muddy River, a stream of bitter alkaline water, abounding in dangerous quick
sands, had to be crossed and recrossed nine times. Much grading was done in cutting away 
banks and removing obstructions, and on two occasions the party narrowly escaped being 
swamped in the quicksands. 

It had been originally :intended to occupy East Peak of the Book Cliffs, but the extension 
of the triangulation eastward into Colorado required the selection of another station, and 
the point actually occupied was named Tara puts. It is located upon the principal summit of 
the cliffs, about a mile from East Peak, and affords perfectly open and favorable lines in all 
directions, but especially towards the Elk Mountains. At Tara puts pack trails about 8 miles 
in length had to be opened. 

The advanced state of the season on the completion of Taraputs station. October 26 
1891, made it desirable to suspend further field operations. Before leaving the station, a 
base line of 287 metres in length was measured, and a small local triangulation executed in 
order to refer East Peak, which had been observed upon during the previous season while 
Patmos Head was being occupied, to Taraputs. 

In the triangulation of this summer and autumn is included the longest line yet attempted 
as a nece"ssary element in the main scheme in Utah-Colorado. This line, Mount Ellen
Uncompahgre, is 295 kilometres, or 183 miles, in length. The altitude of Uncompahgre Peak 
is 14 200 feet, and the light observed upon was from an ordinary heliotrope with a 476-inch 
square reflector. 

Subassistant P.A. Welker, and Messrs. 0. B. French and R. L. Faris, recorders, all of 
whom had rendered efficient service, having been detached, Mr. Eimbeck reported under 
instructions in December to the Superintendent, and during the winter and part of the spring 
was occupied at the office in completing the records and results of his observations. Ile 
served also by direction of the Superintendent as a member of the hoard on Instruments. 

Early in April, 1892, having received instructions to resume field work in Utah, he began 
the preparations needed, and after reaching Salt Lake City, l\fay 5, he was joined there by 
Mr. Faris. The season's campaign was opened by the occupation of Waddoup, a station in 

S.Ex. 37-6 
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the net of triangn1ation connecting the primary base line in Salt Lake Valley with the main 
work at Ogt1en and Deseret Peaks. Much cloudy weat11er occurred at Waddoup, so that it 
was June 20, before the observations could be finished. :\-Ir. Eimbeck then arranged for the 
transfer of his party and equipments across Great Salt Lake to Promontory Stafion; located 
upon one of the principal mountain peaks near the southern part of the Promontory Penin
sula. At the close of the fiscal year, the party was encamped on the summit of this peak, 
busy with the setting up of the instruments and other preparations for observing. 

Mr. 0. B. French, reeorder, had reported for duty May 27, and the arrival of Subassist
ant \Velker \\·as expccteL1 daily. 

Progress after June 30, i892, will be adverted to in the next annual report. 

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1892. 

DIVISION OF ALASKA. 

1Tnderthis hearling are \nduded th{\ couhl of Alru:;ka whith border 011 the. North Pacific Ocea.n, on Bering Sea, and on the Arrtic Ocean; al8o the 
inlets. fillfmnrl~ 1 hay"'> a.11d riven;. {See ProgrAAi,,i Skekh No. 3.) 

Base measur~me11t, triang11lation, s/l()n line, and hydrograplzic surz1,.ys in Belzm Cana! and vicinity, 
southeastern A!aska.-The movements of the steamer Patterson, Lieut. Comdr. H.B. Mansfield, 
U. S. N., Assistant Coast and Geodetic Survey, commanding, from the time of her leaving 
San Francisco for Alaska, April r2, 1891, until her arrival at her working ground, Rudyard 
Bay, June 18, were summarized in the last annual report. 

For the survey of Behm Canal, with which Lieut. Comdr. Mansfield was charged, he had 
measured a vrimary base line between two points on the main land to the westward on 
Burroughs Bay, finding the length from a mean of five measurements to be 3 054·26 metres. 
'With this base-length a triangulation was carried up and down the canal, anc1 for two check 
bases, the measured and computed lengths agreed very satisfactorily. This triangulation 
covered a distance of 162 statute miles; in addition to this a sextant triangulation was car
ried on through inlets and narrow passages covering a distance of 204 miles. 

Astronomical stations were established at Walker Cove, Mary Island, and Point Francis, 
each station being occupied long enough to get a good rate for the chronometers, after which 
the base station at Port Simpson was occupied for at least one night. 

The following inlet and harbor hydrographic sheets were made of the general hydrogra
phy falling upon the projection sheet of Behm Cana1 and vicinity: Carroll Inlet and George 
Inlet, i-40 ooo; Thorne Arm, 1-40 ooo; Walker Cove, Rudyard Bay, Shoalwater Pass, Srneaton 
Bay Anchorage, Bell Arm, Convenient Cove, and McDonald Bay, each on a scale of 1-20 ooo; 
and Fitzgibbon Cove, Saks Cove, Gnat Cove, and Tsa Cove, each on a scale of 1-~o ooo. 

Lieut. Comdr. Mansfield observes that it was with the greatest difficulty that places to 
build signals and set up theodolites could be found on the precipitous shores, densely 
\vooded to the water's edge; and the ingenuity of the signal builders and the observers was 
taxed to the utmost to carry the main triangulation throug-h Behm Canal. 

For the surveys of Carroll Inlet and George Inlet, a base was measured 8 73r16 metres in 
length on the shore of Revillagigedo Channel. 

Tidal observations were carried on night and day for a lunar month at Burroughs Bay, 
and tide staffs were erected also during the season at the following anchorages of the Pat
terson: Walker Cove, Rudyard Bay, Shoalwater Pass, Bell Pass (Anchor Pass), and Conven
ient Cove. These gauges were connected with the one at Burroughs Bay through periods of 
three low and two high waters. Additional observations were made at tide staffs erected at 
McDonald Bay, Great Cove in Carroll Inlet, and Thorne Arm. 
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A descriptive report has been submitted by Lieut. Comdr. Mansfield, giving full details 
in regard to the topographic and hydrographic characteristics of the various inlets, bays, 
channels, and harbors in Behm Canal and vicinity. Among the many rocks, ledges, and 
other obstructions to navigation described, the space here available will permit of reference 
to but one rock of singular formation-the New Eddystone Rock, which rises from a sand 
bar a little to west of midchannel at a distance of 7 'A miles north northwest of Smeaton 
Island. The diameter of this rock at the base is about 210 feet, and it rises to a height of 

_ 230 feet, decreasing irregularly in size towards the apex:, which appears fl.at. The 10-fathom 
curve runs at a distance of about 1 500 feet from the rock, and it should not be approached 
closer. Its geographical position is approximately 55° 301 north latitude, r30° 5 71 longitude 
west from Greenwich. 

The following named naval officers were attached to the party during the season: Lieut. 
E. J. Dorn, U. S. N.; Ensigns H. C. Poundstone, W. L. Howard, F. L. Chapin, W. G. Miller, 
and W. H. Faust, U.S. :'II.; Passed Assistant Surgeon H. T. Percy, U. S. N., and Assistant 
Engineer T. F. Carter, U.S. N. Messrs. W. L. Ford, J. G. Smith, and J.C. Dornin, U.S. N., 
served as draughtsmen. 

On September 18, the survey of Thorne Arm having been finished and the hydrographic 
work brought up to Mary Is1and, the work laid out for the season was completed and the 
Patterson left for San Francisco, stopping at Port Simpson, Departure Bay, Victoria, and Port 
Townsend, and reaching her destination October 7, 1891. 

The statistics of the season are as follows : 
Triangulation : 

Number of stations occupied with theodolite.------------------ ___ _ 
Number of stations occupied with sextant _. _________________ . ____ _ 

Topography: 
Approximate area of country sunreyed in square miles_. ___ ~ _____ ._ 
Number of miles run of shore line--------------------------------

Hydrography : 
Number of miles run in sounding--------------------------------
Number of angles measured_·--------------------------------·----
Kum ber of soundings ___ ....... __ • ____ . ___ .. ____________ ... _ .. ___ _ 

Astronomical work : 
Number of stations occupied for observations of latitude, longitude, 

an c1 azi1n u th . ____________ . __ . ________ .. ____ . ___________ .. _______ . 

Number of stations at which chronometer corrections were deter-

r roo 

741 

I 601 

IO 465 
I I 348 

3 

mined _ . ____________________ - __ . - ________________ . - - - - - - - - - - . - - - 4 
Number of pairs of stars observed for latitude _________ ------·----- 71 

On February 2, 1892, Lieut. Comdr. Mansfield was detached from the command of the 
Pattcrsou, being relieved by Lieut. Comdr. W. I. Moore, U. S. N. During the winter the 
steamer was under repair in San Francisco Harbor, and after having been refitted for service 
in Alaska, she left San Francisco April 12 for Port Townsend. Instructions had been issued 
in March to Lieut. Comdr. Moore, assigning to his charge the survey of Boca de Quadra, of 
Dixon Entrance, Clarence Strait, and Revillagigedo Channel. Also a survey to begin at the 
south end of Keku Straits, and be carried northward, connecting with previous work in 
Frederick Sound and continuing to Chatham Strait. 

In the survey of Dix:on Entrance and the adjacent waters, Lieut. W. P. Ray, U. S. N., 
Assistant Coast and Geodetic Survey, commanding the steamer McArthur, was directed to 
cooperate with Lieut. Comdr. Moore. 

Both of these officers have submitted brief reports of progress from the dates of their 
reaching the localities of their work till the end of the fiscal year 1892. The Patterson 
anchored in Vixen Bay, Boca de Quadra, on May 12, and on June 16 the survey of Boca de 
Quadra having been completed, the ship was moved to Port Simpson, where astronomical 
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observations were made. On June 24, she was taken to Keku Straits and anchored in 
Conclusion Harbor. Progresf; after this date will be stated in the next annual report. 

At the end uf the year Lieut. Ray was engaged on the hydrography of Dixon Entrance 
north of the boundary and bet \\·een Cape Chacon and Cape Fox. 

The following named naval officers ·were attached to the party of Lieut. Corndr. Moore: 
Lieut. C. \V. Jungen, U.S. N.; Ensigns IL C. Pouud~;tonc, W. L. Ho\vard, F. L. Chapin, and 
Glennie Tarbox, l'. S. N.; Passed Assistant Surgeon, C. J. Decker, U.S. N., and Assistant 
Engineer, T. F. Carter, U. S. N. 

To the party on the AfcArthur, Ensigns C. P. Eaton, Harry George, and E.T. 'Witherspoon, 
U. S. N., were attached. 

Chnmometric !011gitude work, and obscn•ations for latitzu!c and tlu· magnetic elements at Sitka, Alaska.
The charge of a party to be organized at Sitka, Alaska, for the purpose of cooperating 
with the parties of Assistant McGrath on Yakutat Bay, and Assistant Pratt at Tacoma, in 
exchanges of chronometers for longitude determinations was assigned to Suhassistant. Fre
mont Morse. He was directed also to determine the latitude of his station and observe the 
magnetic elements. 

Mr. Morse, accompanied by Mr. B. H. Randolph, recorder in his party, left San Francisco 
April 16 on the Coast and Geodetic Survey steamer Hasslr:r, hut owing to certain necessary 
stoppages at Port Townsend, Departure Bay, and Port Simpson, he did not reach Sitka until 
May 13- On the trip up, all of the chronometers on the ship, the eight that were to be 
carried back and forth between Sitka and Yakutat during the season, and six others to be 
used by the parties on shore at those stations, were rated at Port Townsend by noon signals 
sent by telegraph from the Mare Island Observatory, and at Port Simpson by transit obser
vations. Daily comparisons were made of all the chronometers. 

Finding upon his arrival that the ground upon which had stood the astronomica1 station 
of l 867 was no longer suitable for the foundation of a stable pier .. Mr. Morse selected a station 
in another location in front of the Presbyterian Church where a solid rock foundation was 
secured_ A temporary observatory was at once put up, and the meridian transit mounted 
and adjusted, but owing to rainy weather no observations could be made before May zz. After 
that date they were made on every favorable night. 

The programme of the season's work involved the transportation of chronometers 
between Tacoma and Sitka on the passenger steamer Queen, and between Yakutat and Sitka 
on the Hassin-, it having been arranged that the Hassler should meet the Queen upon the 
arrival of the latter at Sitka on each trip. 

Mr. T. D. Davidson was assigned to Mr. Morse as recorder in his party and charged with 
the care and comparison of the chronometers on board of the QuNn. He left Tacoma on his 
first trip June 6, and arrived at Sitka on the IIth, when comparisons were made with her 
chronometers. The Hassler had arrived from Yakutat the day before, and her chronometers 
had then been compared. Both steamers left on June 12 for their respective ports, and 
returned to Sitka near the end of the month, thus making two longitude determinations 
before the close of the fiscal year. 

For the latitude of his station, Mi·. Morse observed eighteen pairs of stars on four nights, 
determining the value of micrometer by observations for three nights on Polaris near 
eastern elongation. 

For the magnetic declination, dip, and intensity, observations were made on May 19, 
20, and 21 at the Parade Ground Station in Sitka, and on finding that the declination 
observed differed about 1° from that given on the chart, Mr. Morse made a second series of 
observations at a station on Japonski Island June 14 and 15, which gave the same result. 
Later in the season, a series of independent determ1nations by Mr. McGrath crave results 
practically id en ti cal. "' 

The progress of the chronometric longitude work will be adverted to in the next annual 
report. 
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Trigonometrical operations .for the ddcrmi1Jation o.f the geographical position o.f t/1,, pea,~ o.f lvfoul!f 
St, Elias.-Obsen1atio1ts for /,ititude, azillwtli, a!ld the m<lgnetic donents, and rldcrmi11atirms of lo1tKit11Je 
by excha11ges of chronomctf'rs betwi'rn Yakutat Bay a11d Sitka, Alaska.-The primary object of the 
expedition assigned to the charge of Assistant J. E. McGrath in the spring of 1892, was the 
determination of the geographical position of the peak of Mount St. Elias, This '\York 
involved the establishment of an astronomical station on the shore of Yakutat Bay; observa
tions for latitude and azimuth; the measurement of a base and the development from it of 

- the necessary triangulation; measurements of vertical angles at each triangulation station 
for the determination of the height of the n:wuntain, and a chronometric determination 
of long; ·ude by exchanges of chronometers with cooperating parties at Sitka, Alaska. 
and Tacoma, State of \Vashington. Observations were to be made also for the magnetic 
elements. 

Assistant J. H. Turner and Recorders A. L. Baldwin and R. J. McAdory were instructed 
to report for duty to Mr. McGrath, and Lieut. Giles B. Harber, U. S. N., Assistant Coast and 
Geodetic Survey, commanding the steamer Ifassler, was directed to furnish transportation 
for his party and coiiperate with him in the chronometric determination of difference of 
longitude between Sitka and Yakutat. 

In pursuance of these instructions, Mr, McGrath left San Francisco with his party on 
the Hassler April r6, 1892, arrived at Sitka l\fay 13, and anchored in Yakutat Bay off the ::\fis
sion grounds May 19. A reconnaissance for a site for a base line was begun v»ithout delay, 
and a location finally selected on the north\vestern shore at the base of the :Malaspina glacier. 
Stations were selected that would connect well with the ends of the base and a temporary 
observatory was built on Khantaak Island. 

The line was in two sections, the length between the two end stations being a little oycr 
6 800 rnetres or about 4+,- miles, It ran across a sandy plain close to high water mark, and its 
proximity to the Malaspina glacier made the air always cooler than the surface of the ground, 
hence a number of measurements with the steel tape were necessary in order to diminish as 
much as possible the errors due to the failure of the thermometers to indicate the tempera
ture of the tape. 

These measurements, the erection of signals at the stations of the triangulation, the 
observations for time and latitude, etc., were in active progress at the close of the fiscal year. 

Chronometer comparisons had been kept up since April 25, and between June 8 and 29, 
the Hassler had made two trips with the chronometers between Yakutat Bay and Sitka., meet
ing at Sitka the steamer Queen with chronometers from Tacoma, 

Further progress will be stated in the next annual report. 

Shore line and hydrographic surve_ys in Yakutat Eay and z1ici11i~r, AZ,rska,-Upon assuming com
mand of the steamer .Bassler in March, 1892, Lieut. Giles B, Harber, U.S. N., Assistant Coast and 
Geodetic Survey, had her prepared at the Navy Yard, Mare Island, California, for work in 
Alaska during the ensuing season. His instructions directed him to obtain such data as 
would be needful for a shore line and hydrograpl1ic survey of Yakutat Bay, to be begun as 
soon as practicable after his arrival in that bay with the civilian party in charge of Assistant 
J. E. McGrath, and to be carried forward without interference with the main object of the 
expedition, which was the determination in geographical position of Mount St. Elias. 

Lieut, Harber has submitted a brief report detailing the movements of his vessel and 
the progress made to the close of the fiscal year. 

Leaving San Francisco April 16, with the civilian party of the Survey, and also with the 
representatives of the Agricultural Department who were to take passage in the ./Iassltr, Port 
Townsend was reached April 21; Port Simpson, British Columbia, May 6; on May io, the 
steamer Cosmos was turned over to Lieut. Harber by Lieut. Comdr. 111<,ore; on the 13th, the 
H;rssler and Cosmos arrived at Sitka, where an observatory was built fo:- Assistant Morse, and 
on the 19th, the two steamers anchored off Yakutat Village in De Monti Bay. 
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Lieut. Harber accompanied Mr. McGrath "on his reconnaissance for a site for a base line 
referred to under the preceding heading, and finding that some weeks must necessarily elapse 
before he conl<l get data from the civilian party, he measured a short base line on Khantaak 
Island, from which at the end of the fiscal year, his triangulation, shore line survey, and 
hydrography were proceeding. He had, however, during the month of June made two trips 
to and from Sitka, carrying the chronometers of the expedition, and meeting there the 
steamer Q11ew carrying the chronometers between Sitka and Takoma. 

The following named officers were attached to the party under Lieut. Harber's command: 
Lieutenants H. S. Chase and]. B. Blish, U.S. N.; Ensigns L J. Clark,]. G. Doyle, and Benj. 

vVright, U. S. N., and Assistant Surgeon G. T. Smith, U. S. N. Master-at-Arms C. W. Fitz
gerald, served as draug-htsman, and G. S. Greg-son as recorder. 
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SPECIAL OPERATIONS: FISCAL YEAR r892. 

Survey o.f the boundary line between the States o.f Penns.vlvania and Delaware.-A Joint Commis
sion having been organized by the States of Pennsylvania and Delaware for the adjustment 
of the boundary line between those States, the Hon. Thomas F. Bayard, representing the 
Commission, addressed a letter to the Secretary of the Treasury asking that its labors might 
be facilitated by such aid as could be given by the Superintendent of the Coast and Geodetic 
Survey. In compliance with this request, and as a result of conferences on the subject, 
Assistant \V. C. Hodgkins was detailed by the Superintendent to cooperate with :Messrs. 
Benj. H. Smith and Daniel Farra, surveyors for the Joint Commission, and to organize a 
party to make a complete survey of the line and provide for its marking upon the ground. 

Having obtained from Messrs. Smith and Farra a list of points in the circular boundary 
the geographical positions of which the Commission wished to have determined, l\Ir. 
Hodgkins left Washington May 11, 1892, and reached Newark, Delaware, on the same day. 
This town was selected as a base of operations, as it is within convenient distance of a con
siderable portion of the boundary line which was intended to be defined by a circle described 
with a radius of 12 miles from Newark as a center. A reconnaissance for a scheme of 
triangulation was taken up fro;:n the western boundary of De1aware and search made for 
stations of the triangulation of i840. Of these Grays Hill was recovered, a point of import
ance as commanding a view of Newcastle, Delaware, the position of its Courthouse being 
desired by the Commission. 

The reconnaissance was one of much difficulty, owing to the nature of the country, and 
the limitations in regard to opening lines through woods which the Commission found it 
necessary to impose. Intervisible points it was hard to secure in a rolling country with a 
very large number of separate rounded hills nearly of the same height and having heavy 
masses of lofty woods on their summits or slopes. These obstacles were, however, eventually 
overcome, and by June 30 the scheme of triangulation had been laid out to Centerville, a 
small village i miles north northwest of \Vilmington. 

Mr. Hodgkins has submitted with his report a sketch showing the progress of his recon
naissance up to the close of the fiscal year. A statement of its advance after that date, and 
of further work relating to the location of the boundary line, will be given in the next 
annual report. 

Special survey for the State of Virginia.-The Legislature of the State of Virginia having 
passed an act approved February 29, 1892, authorizing a survey of the natural oyster beds, 
rocks, and shoals in the waters of that State, and a request having been made by committees 
of the State Senate and House of Delegates for the detail of an officer of the Survey to 
make the observations required, Assistant James B. Baylor was directed by the Superin
tendent to proceed to Richmond as soon as he could be relieved from other duties and report 
to the Governor of Virginia for this service. 

Between May 25, the date of the instructions issued to Mr. Baylor, and the end of the 
fiscal year, he was actively engaged in organizing his party and in making needed repairs 
to and obtaining an outfit for the schooner Drift, loaned by the Survey. The United States 
Commission of Fish and :Fisheries kindly agreed to furnish a steam launch and crew. 
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The plans upon which this work was carried forward and its progress after July 1, 1892, 
will be referred to in the next annual report. 

Completion {J.f tlze sur7'(')'S .for tl1c preparation of detailed maps o.f tlze grounds included in the Clzi'cka
mauga ami Chattanoog,i Nati1,11a! Mi!ita1y Park.- In the last annual report reference was made 
to lhe detail of Assistant C. H. Boyd to make the surveys rn:eded for the preparation of 
topographical maps of the grounds included in the Chickamauga and Chattanooga National 
::\Iilitary Park. 

Mr. Boyd was engaged in this duty in the field from early in October, 1890, till the 
middle of June, 189r. He then took up the office work relating to it and resumed field 
operations in the autumn, remaining in charge of the surveys and engineering work generally 
until January 16, 1892, when, the surveys hadng been essentially completed, he was relieved 
from further duty with the Commission. 

Bounda1J' line between the States of Ol1i{J and Indiana.-Dettrmination o.f the !ong-itude of three 
fiJiHfs 011 this line b)' c:xdwllgl's o.f telegraplzic s1;t;;Rafs iuit!t St. Louis, .A.fissouri, and obser;•ations .for lati
tude at th('SC points.-In compliance with a request received from the Governor of Ohio, Hon. 
James E. Campbell, the Superintendent took action early in October, 1891, to investigate the 
questions at issue between the States of Ohio and Indiana relating to the disputed boundary 
line between those States. 

This boundary line, it was known, was intended to be run as a true north and south line 
passing through the mouth of the Big Miami River, hence it became desirable to ascertain 
how far it deviated from such a line, and the method of procedure was based upon the well
established fact that the longitude of all points on a true meridian line is the same. 

Assistant C. H. Sinclair and Aid G. R. Putnam were directed to examine certain towns 
on the line in or near which some of the old boundary marks might be found and connected 
geodetically with a telegraph station. 

Upon conference with Assistant A. T. Mosman with regard to boundary monuments and 
marks which he had examined near the south end of the line, Mr. Sinclair learned that the 
initial stone of the old survey, set near the mouth of the Big Miami River, had been covered 
by deposits from the overflow of the river previous to J855, and that some time between that 
year and 1860 it was unearthed by railroad engineers, who dug 10 or 15 feet below the surface 
of the ground. Since then it has been lost to sight. 

On the turnpike leading to Lawrenceburg, Dearborn County, Indiana, nearly a mile 
southwest of Elizabethtown, Hamilton County, Ohio, at the State line crossing, is a large 
round stone, 2 feet in diameter at the base and fully 8 feet above ground, tapering to about 
q inches in diameter near the top, which terminates in a conical cap, the entire monument 
being one stone. The date 1837 was exposed, and as the probability is that this monument, 
which is within 2 ~ miles of the south end of the line, can not be out of position materially, 
it was selected as the initial station for the longitude work. 

The longitude station was located at Elizabethtown, within convenient distance from 
t11e telegraph office, and a geodetic connection made between the station and the line monu
ment by measuring a short base and observing the horizontal angles needed. 

Mr. Putnam, having established himself at St. Louis, Missouri, interchanges of tele· 
graphic signals for longitude were obtained with him on October 14, r6, and 1.7. The degree 
of precision demanded for the work did not require exchanges of stations by the observers; 
their personal equation, derived from five primary lines during the preceding season, was 
applied to each result. 

Latitude was determined at Elizabethtown by seventy-four observations with a zenith 
telescope on twenty-one pairs of stars during four nights. 

Two stones marking a true meridian line were placed in Wyne Street 130·65 metres 
apart, and the latitude and longitude station was referred to tbe Presbyterian Church, to the 
Methodist Church, and to the cupola of the Public School. 

Similar work was accomplished at Union City, Randolph County, Indiana, a town which 
is partly in Ohio also, the boundary being shown by the State line pike and by a prominent 
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post at the railroad crossing. Signals for longitude \Vere E}-x:changed with St. Louis on Octo
ber 22, 24, and 25, and the latitude was determined by fifty-two observations on sixteen pairs 
of stars during four nights. The astronomical station was referred to the State line post on 
the railroad, to the cupola of the Public School erected in r84r, to the Methodist Episcopal 
Church, and to the Disciples Church. Upon transfei-ring the meridian by measurements 
with a theodolite to the State line road, the deviation of the center line of the road \Vas 
found to be nearly 1'A 0 to the east of north. 

While Mr. Sinclair had been occupied in the early part of the month on the southern 
part of the boundary line, Mr. Putnam had begun his examinations at the extreme northern 
part and had advanced southward. 

On October 5 he was at .Montgomery, ~fichigan, the northern extremity of the boundary 
line, his plan being to start there and proceed south, visiting the towns nearest to the bound
ary on each successive railway, and making ir:quiries respecting boundary marks. Ile 
reports that no distincti\·e and original boundary marks were found, and that three classes 
of marks exist, a11 'of which must he deemed approximate only. These are: First, section 
corners, placed on the line in recent years hy county surveyors: second, State Line posts, 
placed at the crossings by the various railway lines for their own convenience; and third, 
the State Line highway, which follows the boundary for the greater part of the distance 
examined. 

Mr. Putnam having recommended Rnt1er, Dekalb County, Inc1iana, as a point sufficiently 
near the northern end of the line, and one where access could be had to the boundary along 
two lines of railway, Mr. Sinclair made his third station there, locating it on the grounds of 
the Lake Shore and Michigan Southern Railroad, about 80 metres north and a little west of 
the passenger station, and conveniently near the telegraph office. 

Longitude signals were exchanged with St. Louis October 28, 29, and 3 L For latitude 
of the observatory fifty-four observations were made on eighteen pairs of stars. Two 
boundary posts near the railroad crossing were connected with the station by measurements 
with a 30-metre steel tape, and the point of observation for latitude and longitude was 
referred to the Methodist, Lutheran, Disciples, anu Winebrennarian Churches. 

Mr. Sinclair has included in his report an abstract of results from his field computations, 
showing the deviation of the line to the eastward at Union City and Butler, the station at 
Elizabethtown being taken as the starting point. He observes that it is evident that the 
line is an irregular one, at times tending east and again west, as would probably be the case 
with any of the meridians traced out by the needle many years ago. 

Should the line be traced out as a true meridian from the south end, Mr. Sinclair states 
that it would cut from the State of Indiana a strip of territory amounting to nearly roo 
square miles in area. 

Field operations were completed October 31, and on November 3, Messrs. Sinclair and 
Putnam had reached Washington. Mr. C. J- Dixon rendered efficient service in Mr. Sinclair's 
party as recorder. 

The work was greatly facilitated by the promptness of the officials of the '\Vestern 
Union Telegraph Company in connecting the astronomical stations with their '"'ires. and 
making up the circuits for exchange of longitude signals. To them the thanks of the Survey 
are due, and also to the citizens of Union City for assistance rendered in the preparation of 
the observing station. 

At St. Louis Prof. Pritchett kindly proffered all the facilities of the 1;Vashington 
University Observatory to Mr. Putnam, and he occupied the east pier in the transit room. 

In November, 1891, the Superintendent transmitted copies of the reports of ~fessrs. 
Sinclair and Putnam to the Governor of Ohio, with the recommendation that the States of 
Ohio and Indiana should seek an early settlement of the boundary line question through 
the organization of a Joint Commission, empowered to establish and mark with suitable and 
permanent monuments the line separating those two great States. 
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.Detail of an officer of the Sun1ey as a member of the International Boundary Commission organ
ized by the United States and Mexico to relocate the monumrnts marking the boundary line between the 
t100 countries.-To carry into effect provisions of the treaties of 1882 and 1889 between the 
United States and Mexico a Commission was organized by the Department of State on the 
part of the United States to cooperate with a Commission appointed by the Mexican Gov
ernment for the relocation of the monuments marking the boundary line between the United 
States and Mexico, and in pursuance of a request made by the Secretary of State to the 
Secretary of the Treasury, Assistant A. T. Mosman was directed by the Superintendent to 
report for duty to the State Department as a Commissioner on the International Boundary 
Survey. 

Early in November, 1891, Mr. Mosman received a telegram directing him to report 
in Washington, and proceed thence to El Paso, Texas, to meet the Mexican Commission. 
Arriving in Washington, November 9, and finding there the two other Commissioners, Lieut. 
Col. John "\V. Barlow, U.S. Engineers, and Lieut. D. D. Gaillard, of the same corps, the United 
Slates Commission was soon after formally organized; Lieut. Col. Barlow being elected 
engineer in chief. 

Gpon application made by the Commission to the Secretary of State, and by direction 
of the Superintendent, Assistant C. H. Sinclair and Aid G. R. Putnam of the Coast and 
Geodetic Survey, were instructed to determine the latitudes and longitudes of certain points 
upon the boundary line, as follows: 

r. The initial monument (No. l) on the west bank of the Rio Grande, near El Paso, 
Texas. 

z. The monument (No. 27) at the intersection of the parallel 31° 20' of latitude with the 
one hundred and eleventh meridian of longitude west from Greenwich, near Nogales, 
Arizona. 

3. The monument (Xo. 6) at the junction of the Gila and Colorado Rivers, near Yuma. 

4 . The initial monument (No. l) on the Pacific Ocean, south of San Diego. California. 
5. The monument (No. 8) on the parallel of 31° 47' latitude 100 miles west of initial 

point (No. I). 
Mr. Mosman has made from time to time to the Superintendent reports of the progress 

of this important work. 
He observes that the country crossed by the United States and Mexican Boundary Line 

from the Rio Grande to the Pacific is probably the most sterile and desert-like of any 
lmnndary line of equal length to be found in any part of the world; all of it being in the 
arid belt and almost destitute of water and grass. What little water is f01md is of very 
poor quality, mostly alkaline, and at long distances apart. It was neccssa'.ry, therefore, to 
locate the main camps near water, and to supply the detached parties by tank wagons. 

Deter111inatio11s of tht geographical positions of points on the boundary line bl'tween the United 
States and kle:xico for the International Boundary Commission.-In compliance with a request 
addressed to the Secretary of State by the United States and Mexican Boundary Commission, 
to the effect that the determinations of certain points along the boundary line itl latitude 
and longitude should be made by the Coast and Geodetic Survey, the Superintendent, in 
January, 1892, instructed Assistant C. H. Sinclair to proceed to Los Angeles, California, and 
Aid G. R. Putnam to go to San Diego, and begin at those points the observations required 
by the Commis~ion. These involved exchanges of telegraphic signals for longitude, observa
tions for latitude of the stations occupied and their trigonometrical connection with the 
boundary marks or monuments. The magnetic elements were to be determined also. 

The longitude work was to be primary; that is, telegraphic signals were to be exchanged 
upon ten nights for the determination of each longitude line, the observers changing stations 
after five exchanges had been obtained. On each night of exchange two independent 
chronometer corrections were determined by means of twenty stars arranged in two sets of 
ten sta.rs each, each set consisting of two groups of five stars, four of them time stars and 
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one an azimuth star, with reversal of the transit after each group. 
line determination of ten nights' work involved 4 400 single time 
arbitary signals and 320 readings of level. 

One complete primary 
observations, about 600 

The station at Los Angeles was in the grounds of the Normal School, to the flagstaff of 
which it was referred as at the time of its first determination in longitude in 1889. Mr. 
Sinclair had a temporary observatory ready for exchanges of signals with San Diego on 
] anuary 30, but owing to cloudy and rainy weather no longitude work was accomplished till 
February 9. 

At San Diego Mr. Putnam selected a station in the public park. Assistant Davidson's 
station of 1871 could not be re-occupied, as the street in which it was located had, since that 
date, been graded. The center of the transit, the point of .reference for latitude and longi
tude, was connected trigonometrically with the boundary monument, and a meridian line 
was laid out for the city engineer. 

The primary longitude line Los Angeles-San Diego was determined by exchanges of 
telegraphic signals on ten nights between February 9 and March 5, the observers exchanging 
places after the observations of February 15. For the latitude of the Los Angeles Station, 
Mr. Sinclair made sixty-nine observations on fifteen pairs of stars during six nights with 
zenith telescope No. 6. At San Diego Mr. 0. B. French, aid, determined the latitnde of the 
station by one hundred observations on twenty-five pairs of stars during eight nights. 

Upon the completion of the line Los Angeles-San Diego, the following named primary 
longitude lines were taken up and completed: 

San Diego, Calif0rnia-Ynma, Arizona; Los Angeles, California-Yuma, Arizona; Yuma, 
Arizona-Nogales, Arizona; Nogales, Arizona-El Paso, Texas, and El Paso, Texas-Boundary 
Corner, New Mexico. At this point the pier for the transit had been built of rock and cement 
by the Boundary Commission, and was found to be 35·9 metres south and o·8 metres ('ast of 
Monument No. ro, which marks the western terminus of the boundary line on the parallel 
of 31° 47', and was intended to be 100 miles from the initial point on the Rio Grande. For 
the line El Paso-Corner no exchanges of places by the observers was deemed necessary, 
their personal equation having been well established by the five longitude determinations 
preceding. 

Other boundary marks or monuments with which the longitude stations were trigono
metrically connected were as follows: at Yuma, Arizona, a mesquite post surrounded by 
stones on Penitentiary Hill and at Nogales, Arizona, the boundary monument on the 11orth 
side of International Street. This had been evidently once a pyramid of stone, but had 
become a mere pile of loose stones. 

At El Paso, Texas, the longitude station, located in the United States Military Cemetery 
Reservation, was connected by triangulation with the Courthouse, Federal Building. and with 
the Cathedral at Ciudad Juarez, Mexico. The Boundary Commission had already connected 
these points with the initial monument No. 1 on the bank of the Rio Grande. 

At station Yuma the latitude observations were made in part by Mr. Putnam and in part 
by Mr. French, and at Nogales by Mr. Putnam. At the Boundary Corner the latitude had 
been determined by the Boundary Commission. 

Magnetic observations for declination, dip, 
except at the Corner, and two additional stations 
and Boundary magnetic station, near El Paso. 

and intensity were made at all stations 
were occupied, La Playa, near San Diego, 

All of the work executed by Messrs. Sinclair and Putnam for the use of the International 
Boundary Commission was completed on May 23, and they were then assigned to duty 
in Montana involving the determination in geographical position of a station in the Yellow-
stone National Park. · 

They express their appreciation of the liberality of the \Vcstern Union Telegraph 
Company as constantly manifested in giving the longitude parties the free use of its lines, 
and in promptly connecting their offices with the longitude stations. 
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United States Post Offia site, San Francisco.-Acting under instructions from the Superin
tendent, Assistant George Davidson advised with Col. Geo. H. Mendell, of the Corps of 
Engineers, U. S. A n11y, with regard to the sinking of four artesian wells on the United States 
Post Office site at Seventh and Mission Streets, which had been reported up:m favorably by 
three United States Com missioners. Conferences were held during the progress of the work 
with Assistant Secretary of the Treasury Crounse and Secret Service Agent Brooks. A 
report of this work was made to the Assistant Secretary, and a copy furnished to the 
Superintendent. 

Board of E11gineers to dn•ise a s_ystem 1:f sewerage for San Francisco.-In February, 1892, two 
of the chairmen of committees in the Board of 'Supervisors of San Francisco consulted Mr. 
Davidson on a plan for organizing a Board of Engineers to devise a system of sewerage for 
the city and county of San Francisco, an area of 27 ooo acres, or 42·188 square miles. Mr. 
Davidson was familiar with this subject, having made a partial report to the Board of 
Supervisors in April, 1886, in compliance with a resolution of that body, upon the main 
features needed in such a system, and having given some of his time to other investigations 
and studies relating to it. This report had been published in pamphlet form and a copy 
sent to the Superintendent. 

On :March 7, the Board of Supervisors passed a resolution directing that Prof. George 
Davidson of the l,'nitcd States Coast and Geodetic Survey, Col. Geo. H. Mendell, Corps 
of Enginee::-s, C. S. Army, and Hon. Irving M. Scott of San Francisco, select two civil 
eng·ineers, and that these five persons shall then constitute a board of engineers to devise 
a system of sewerage for the City and County of San Francisco. 

The Superintendent having, by authority of the.President, authorized l\fr. Davidson to 
undertake this service, which was mainly one of advice and direction, he formally accepted 
the position July 2 r, and towards the end of August the Board was organized by the selection 
of two other engineers. It was decided to use the Coast Survey topographical map of 
San Francisco peninsula as a basis for their duties, which involved decisions upon proposed 
changes of grades of streets, studies for a comprehensive system of sewerage, etc. 

Surziqs for flu: Harbor Line Commissi{Jn <>/ t/ie State of Washingf{Jn.-Reference was tnade in 
the last annual report to the detail of Assistant J. J. Gilbert to execute certain special 
surveys requested by the Harbor Line Commission of the State of Washington. This detail 
took effyct May II, 1891. 

At the beginning of the fiscal year 1892 Mr. Gilbert had completed the surveys of the 
water fronts of the cities of '.Vhatcom, New Whatcom, anc1 Fairhaven, on Bellingham Bay; 
he then proceeded to Olympia, where he prepared maps of these surveys for the use of the 
Commission. 

On July 14, he began the survey of Olympia Harbor. The triangulation, topography, 
and hydrography of this haTbor were pushed to completion by August 15, the soundings 
were then plotted, and a map of the harbor furnished to the Commission. He also, during 
this period, located the harbor lines on the Whatcom and Fairhaven maps and described them 
by courses and distances. 

During the remainder of the season, which closed December 30, 189r, he completed the 
triangulation, topography, and hydrography of the harbor of Port Townsend, and all of the 
office ·work resulting from this and previous field work. Five copies of the chart of Port 
Townsend were made for the use of the Commission; the harbor lines were located on these 
copies, described by courses and distances and adjusted by latitudes and departures. This 
was done also for the additional copies of the map of Olympia Harbor made for the 
Commission. 

On January 1, 1892, having been relieved from service with the Commission, Mr. Gilbert 
returned to Coast Survey duty, and was engaged until early in April in inking and tracing 
original sheets of his surveys for deposit in the archives, and in the preparation of records, 
revision of computations, and other office work. 
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In February, the Harbor Line Commission, through its President, '\Vm. F. Prosser, Esq., 
transmitted to the Superintendent a series of resolutions expressing its high appreciation 
of the valuable services rendered to it in the discharge of its official duties by Mr. Gilbert, 
and asking that he should be again detailed to aid it in work yet to be done. 

This request having been complied with, and .Mr. Gilbert having formally reported to the 
Chairman of the Commission, he left Olympia April 18 for Port Ang~les, where upon arrival, 
he measured a preliminary base line nearly a mile long with a steel tape, and from this base 
developed the triangulation. All other operations of the field work for this survey were 
finished May 17, and on the zoth he took up the triangulation, topography, and hydrography 
required for the survey at Anacortes. 

This work he completed at the end of June, and early in July, 1892, he began a similar 
survey of the town and harbor of La Conner, reference to which \vill be made in the next 
annual report. 

Observations for tl11' Z'ariatir111s r:f latitude at a station in Rockziilk, .:Jf,ny!,md; at a station in San 
Francisco, Califor11ia, and at a station in Honolul11, Oahu, ill cooperation witlz the Z<J<1rk o.f tlze .lnter
llational Geodete'c Association. 

J. OBSERVATIONS AT ROCKVILLE. MARYLAND. 

In conformity with a request from the International Geodetic Association that the Coast 
and Geodetic Survey should aid it in its researches on the variations of latitude. Assistant 
Edwin Smith was instructed in March, 1891, to make the preparations needed for mounting 
a zenith telescope and transit, and fitting up a temporary obseryatory near his residence in 
Rockville, 11aryland, and as soon as practicable to begin the observations required, the 
understanding being that this \Vork was to be done as far as possible without interference 
with his official duties as Chief of the Instrument Division, Coast and Geodetic Survey office. 

Early in June, 1891, after all arrangements for the work had been completed, regular 
ubservations were begun. and were kept up on every night, when weather permitted, until 
the middle of July, 1892. 

Eighty-eight pairs of stars were selected for observation from the Coast and G:eodetic 
Survey catalogue of stars for observations of latitude (App. 7, 1876). These pairs, which 
extended over the twenty-four hours of right ascension, ~were arranKed in fifteen groups. 
A complete list of them, with the dates of observation, will be found in the report of the 
results of the work which has been made by Assistant Charles A. Schott, Chief of the Com
puting Division, and which follows the report submitted by Mr. Smith, describing the 
instruments and methods employed, and accompanied by illustrative drawings. These two 
reports are published as Appendix No. r, 1892, Part II. A preliminary report, prepared by 
Assistants Schott and Smith, has been published as Bulletin No. 25. 

II. 0BSERV ATIONS AT SAN FRANCISCO, CALIFORNJA. 

The observations begun at Lafayette Park astronomical station, San Francisco, in May, 
1891, by Assistant George Davidson, for investigating the variations of latitude were con
tinued by him until after the close of the fiscal year r892. 

The duration of a night's work was always six hours, with the number of pairs of stars 
and triplets ranging from fourteen to eighteen in each of the eight groups, and two groups 
were observed each night. When the season would permit, from two to three hours a nig-ht 
additional were occupied by observations of close circumpolars for the value of the micrometer. 

Until December 13, 1891, zenith telescope No. r was used, and after that date No. 3, which 
had been put in good order, and is a better instrument than No. L 

The series of observations extends from May 27, 1891, to August 25, 1892, and includes 
5 308 observations upon 283 stars, arranged in rz1 pairs and triplets. Special care was taken 
to determine the values of the micrometer for each telescope; for No. 1, A Ursa: llfinoris 
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was observed on four nights near the beginning of the series, through twenty turns of the 
micrometer at each fifth of a turn; near the middle of the series, i\. Urs<e Minoris was 
observed on three nights through thirty turns at each quarter of a turn; and at the end 
of November, i\. Ursre :Vlinoris on four nights through twenty-six turns at each quarter or 
a turn, making in all I 205 observations for micrometer value of No. I. In this work Mr. 
Davidson was assisted by Mr. Edmonds, who noted an<l recorded the times and levels, and 
by Mr. T. D. Davidson, who read the two levels at each turn. These micrometer observa
tions were reduced by Subassistant Fremont l\forse, who had completed the reduction before 
leaving to take charge of a chronometric longitude party at Sitka, Alaska. 

Early in February, 1892, Mr. Davidson made the first set of observations for value of 
niicrometer of zenith telescope No. 3. On two nights at each one-third turn, and on two 
nights at each quarter turn, through fifteen turns the star B. A. C. 4165 was observed. Also, 
<f Ursa.: Minoris on two nights at each quarter turn, and on two nights at each one-fifth 
turn. through thirty turns. In the latter part of April and early in May, o Ursa; Minoris 
was observed at each half turn through thirty turns, and A. Ursre Minoris through thirty 
turns at each one-fifth turn, and on one night through ten turns at each one-tenth turn, Mr. 
Edmonds noting the times and making the records, and Mr. T. D. Davidson reading the 
levels. 

As forming part of the latitude variation work, reference is here made to the close of 
the observations in August, and to the final observations for micrometer value of zenith 
telescope No. 3, in September. These consisted of seven full nights on a Ursre Minoris at 
each one-fifth turn for thirty-two turns, and five full nights on ,l Ursre Minoris for thirty
two turns at each one-fifth turn. For a closer determination of the irregularity of one turn, 
t11ere were included in the series on a Ursre Minoris observations made on three nights 
at each one-tenth turn for ten whole turns, and on each night in the series on A U rsre 
Minoris observations at each tenth of a turn for ten turns. The total number of micrometer 
observations for zenith telescope No. 3, is 4 402, to which must be added over one thousand 
determinations by the method of collimation and by the microscope. 

The observations for correction of the chronometer used in the latitude work were made 
almost wholly by Messrs. Morse and Edmonds, and, in the absence of the latter, by Mr. 
Kammerer. 

As a means towards ease, accuracy, and rapidity of reading, Mr. Davidson adopted 
micrometer heads of black vulcanite, with white divisions, and large milled heads of the 
same material. In March he proposed certain modifications to existing zenith telescopes, 
with descriptions and sketches. In all of his experiments for new methods of detecting 
irregularities in the micrometer screw, he acknowledges having received assistance and 
advice from Mr. T. D. Davidson. 

A part of the records of the San Francisco work has been received at the office, and, as 
soon as all have been received and the necessary force of computers can be made available, 
the reduction an<l discussion of the observations will be begun. 

III. OBSERVATIONS AT HONOLULU, OAHU. 

Assistant E. D. Preston, who was detailed to make the observations for investigating the 
variations of latitude at Honolulu, island of Oahu, has submitted a report of his work, which 
is published as Appendix No. 2, to Part II, of this volume. It includes a reduction and dis
cussion of his results. 

Mr. Preston was accompanied to Honolulu by Dr. Marcuse, who represented the Inter
national Geodetic Association, and was charged with making observations of a similar 
character. 

Between June 6, 1891, and June 25, r892, which included the entire period of his latitllde 
work, Mr. Preston observed on 220 nights, and obtained 2 434 observations of latitude with 
the zenith telescope. At intervals between the pairs of latitude stars, he observed for 
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gravity with one of the sets of the new half-second pendulum apparatus of the Survey, and 
was thus enabled to obtain at his latitude station, and simultaneously with his latitude obser
vations, up\vards of 800 measures of the force of gravity. 

Observations were made also at this station on three days for the determination of the 
magnetic elements. 

Details of observations made for latitude, gravity, and the magnetic elements at eleven 
1)ther stations occupied by Mr. Preston, are given in his report. The most difficult of these 
stations, and where the observations were of great importance, \VeTe those occupied on the 
ascent to and at the summit of l\1auna Kea, the highest peak of the Hawaiian Islands, which 
has an elevation of nearly 14 ooo feet. 

ABSTRACTS OF ANNUAL REPORTS FROM THE ASSISTANT IN CHARGE OF THE OFFICE, 

THE HYDROGRAPHIC INSPECTOR, THE DISBURSING AGENT, THE ASSIST ANT IN 

CHARGE OF STATE SURVEYS, AND THE ASSISTANT IN CHARGE OF THE OFFICE OF 

STANDARD WEIGHTS AND MEASURES. 

ABSTRACT OF THE ANNUAL REPORT 'OF THE ASSISTANT IN CHARGE OF THE OFFICE. 

The annual report of Mr. B. A. Colonna, Assistant in charge of the Office, is given in full 
in Office Report No. 1 towards the close of this volume. It is accompanied by the annual 
reports of the chiefs of the several divisions of the office. 

Reference is made in the report to the great need of additional force in the Computing, 
Tidal, and Drawing Divisions, in order that no delays may occur in publishing the resuits of 
the operations of the Survey in the forms of charts, coast pilots, and tide tables, the 
demand for which has for some years been steadily on the increase. The decrease in the 
numlJer of charts issued for public use, as compared with the number for the fiscal year 
1890, is due to the policy adopted, after careful examination, of economizing in the free dis
tribution whenever practicable to do so without injury to the public service. 

Great facilities have been gained for carrying on the work of chart printing by putting 
into operation the new presses in the building on South Capitol Street, which was refitted 
for the purposes of the printing office. With these presses, which are run by power supplied 
by a gas engine, and with the new roller calendering press, all demands for charts have been 
promptly supplied. The work of chart correcting, whereby all corrections in Aids to 
Navigation are placed on the chart up to the dates of their issue, has been perfected by the 
cordial cooperation of the Hydrographic and Engraving Divisions with the Chart Division. 

Preparations for the exhibit o~ the Survey at the World's Columbian Exposition are in 
active progress. 

The acquisition by the United States at the beginning of the fiscal year of the buildings 
Nos. 2or and 203 New Jersey Avenue, known as the Butler buildings, and of No. :205, the 
Coast and Geodetic Survey building, with the land ~djoining it on the south, has greatly 
facilltated the work of the office by providing additional room for field officers temporarily 
assigned to office duty, by making it practicable to introduce much needed improvements in 
heating and in sanitary arrangements, and by the erection of small buildings to be used as 
observatories, and for the testing of field instruments. 

The operations of the Boards organized by the Superintendent during the previous fiscal 
year, on charts, on the library and archives, and on instruments and their construction, 
have been very satisfactory. 

On July n, 1891, the Superintendent being absent on official business in Alaska, the 
Assistant in charge of the Office was directed by the Secretary of the Treasury to perform 
the duties of Superintendent during the absence of Dr. Mendenhall. 

Assistant Charles A. Schott, in charge of the Computing Division, in addition to the 
direction and supervision of the labor of the several computers, has submitted some special 
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reports of value, among which may be mentioned that relative to the completion of the 
computations covering the triangulation of the State of Massachusetts, 1885 to 1889 inclusive, 
comprising the determination in geographical position of z 098 stations; the discussion of the 
observations made at Rockville, Maryland, in 1891-92 by Assistant Smith for investigating 
the variations of latitude, and the reduction and discussion of the differential observations 
for the horizontal component of the magnetic force at Los Angeles, California, recorded 
from i 882 to 1 889. 

l\Ir. Schott continued to act as examiner of computers for the Civil Service Commission. 
Under the direction of Mr. A S. Christie, Chief of the Tidal Division, the tidal reduc

tions and discussions have been kept up to date; a card index of the publications relating to 
tides has been begun; the harmonic analysis of a year's tides at eight stations has been in 
progress or completed; tide tables for the Atlantic Coast for the year 1893 were prepared 
and published, and those for the Pacific Coast sent to press; and methods of abbreviating the 
labor of tabulation in the harmonic analysis of the tides have been studied and will soon .be 
introduced in the reductions. 

Mr. Christie has given much attention to the question of a periodical fluctuation of sea 
level, having a period identical with that of the variation of latitude now under investigation 
by astronomers. Upon this subject he will make a special report. 

Assistant "\V. H. Dennis, Chief of the Drawing Division, reports a considerable increase 
in ca1ls from the various Departments of the Government and from the public for tracings 
from the original sheets of surveys and for other information. The tabular statement of 
information furnished in response to these calls, which accompanies his report, will be incor
porated in Table No. 3 towards the end of this volume. Eleven drawings of charts to be 
engraved on copper and twenty drawings of charts to be published by photolithography 
were finished. Drawings for new editions of twenty-one charts were revised and corrected. 

The most important engravings finished during the year, as reported by Assistant H. 
G. Ogden, Chief of the Engraving Division, were those of the general coast charts of the 
Pacific Coast from Point St. George to Cape Lookout, scale 1-zoo ooo, and the general coast 
chart Mobile Bay to Atchafalaya Bay, scale 1-400 ooo. The publication of this chart will 
complete the first edition of the general charts of the Gulf Coast. A large number of plates 
of important charts were materially advanced, including the new sailing charts of the 
Atlantic Coast; the chart of N anhtcket Shoals, on the Mercator projection, extending west
ward to Montauk Point; the remaining coast and harbor charts of the coast of Maine, and 
the coast charts of Florida Bay. 

Mr. Ogden refers in terms of much gratification to the improvements in and additions 
to the plate printing office, which have brought it up to a high standard of efficiency. The 
interruption of work incident to the removal and refitting of the printing establishment 
would have been the cause of mnch delay in the issue of charts under the conditions preva
lent a year ago. 

In the electrotyping and photographing rooms, under the immediate charge of Mr. D. 
C. Chapman, the thorough overhauling of the batteries a year ago has resulted in an 
increased ratio of deposit of copper for the quantity of zinc consumed. 

Mr. Oguen has continued to serve as a member of the United States Board on Geographic 
Names, and in questions referred to this Board, and in matters of detail relating to engrav
ing and photolithographing he acknowledges very satisfactory aid rendered by Mr. Eugene 
Rhodes. 

'l'he Chart Division has continued in charge of Assistant Gershom Bradford. The total 
issue of charts, which represents the work of the division, was practically the same as that 
of the last year, and about z per cent larger than the average issue of the four years preced
ing. The issue of 1890 was anomalous in regard to free distribution; were this omitted, the 
increase over the average would be about 10 per cent. The net sales, which are the indica
tion of the popular demand, as compared with the average of the four years, have decreased 
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in the number of copies less than 2 per cent, and have increased in value 4 per cent. Mr. 
Bradford suggests that as the tendency in commerce is towards the use of vessels of larger 
size, and of steamers in place of sailing vessels, the number of charts required may be 
expected to be proportionally less. 

A new edition of the Catalogue of Charts for 189z was published in April. It contains 
489 titles. 

A list of new charts published during the year from engraved plates and by photo
lithography accompanies Mr. Bradford's report. 

Mr. M. W. Wines, Chief of the Miscellaneous Division, and as such in charge of the 
supply of the publications of the Survey to sales agents, the receipt and distribution of the 
annual reports, coast pilots, and tide tables, the making up of requisitions for printing and 
binding, etc., submits with his annual report a tabular statement showing the aggregate 
in number and value of the charts, coast pilots, and tide tables transmitted to sales agents 
during the fiscal year; a statement of the publications of the Survey sent to press, and of 
those received from the Public Printer; and a table showing the distribution, domestic and 
foreign, of the annual reports of the Superintendent. 

Among the papers of value, of which separate editions were published during the year 
and made available for distribution without charge to applicants, may be named the follow
ing: Appendix No. lo-1890, Tbe Gulf Stream, Methods of the Investigation and Results of 
the Research; Appendix No. 16-1890, The relation of the Yard to the Metre; Appendix No. 
17-1890, Address of Assistant Davidson, Delegate from the United States at the Ninth Con
ference of the International Geodetic Association; and Appendix No. 18-1890, The National 
Prototypes of the Standard Metre and Kilogramme. 

Assistant Edwin Smith, Chief of the Instrument Division, submits with his annual 
report tabular statements for file in the archives showing what instruments were repaired 
during the fiscal year, what were reconstructed, what were wholly made in the instrument 
shop, and what instruments and apparatus were repaired or constructed for the Office of 
Standard Weights and Measures. Also a list of instruments and apparatus purchased for 
the use.of the Survey. 

Special attention was given by Mr. Smith and by Mr. E. G. Fischer, chief instrument 
maker, to the reconstruction of zenith telescope No. 3, intended for the use of Assistant 
Davidson in his observations for investigating the variations of latitude. Before it was for
warded to San Francisco, Assistants Schott, Woodward, and Tittmann, a committee appointed 
by the Superintendent to examine the instru::nent, reported very favorably upon it. 

Progress was made in the construction of the duplex base bars from designs by Assist
ant Eimbeck, and these bars will be completed, it is expected, for exhibition at the World's 
Columbian Exposition. 

Much time was given to changes in and additions to the half-second pendulum apparatus 
which had been used by the Superintendent on the Pacific Coast and in Alaska; these changes 
involved experimental work which was in progress throughout the year. A great gain in 
time and facihties for pendulum experiments was effected by the transfer of the base 
pendulum station of the Survey from the Smithsonian Institution to a room in the basement of 
the office. This pendulum room, the laboratories, and the comparing vault have now ample 
illumination by the electric light. 

In the Library and Archives Division, under the direction of :its chief, Mr. Francis H. 
Parsons, a number of improvements have been begun or completed during the year, intended 
to facilitate access to the records and results of the Survey. Portfolios have been provided 
for the collection of maps, and over a thousand pamphlets have been arranged by the decimal 
system, and placed in tin cases duly labeled. Nearly nine hundred volumes of books and 
atlases were prepared for binding and sent to the Government bindery. All books purchased 
were selected by the library committee, and of these the greater part were works of reference 

S.Ex.87--7 
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of a valuable character. It is anticipated that the increased space soon to be gained by 
the transfer of the library to a much larger room in the Butler building, and by the compi
lation of a complete catalogue, which will then become practicable, will add greatly to the 
usefulness of the library. 

During the year l\Ir. Parsons visited, by direction of the Superintendent, a number of 
public libraries in the principal cities of the New England and Middle States, and attended 
the conferences of the Association of American Librarians at Lakewood, New] ersey, Balti
more, Maryland, and '\Vashington, D. C. 

In the Office Division, under the immediate direction of Assistant in charge, the follow
ing-named persons continued to serve: Dr. W. B. French as executive and financial clet·k; 
Mr. E. B. Wills as registry and file clerk; Miss Kate Lawn, Miss Ida Peck, and Miss Sophie 
Hein as typewriters and copying clerks. Miss F. Cadel served also as typewriter and copying 
clerk until her transfer to the Indian Department, July 31. In the office of the Superin
tendent, Mr. '\V. B. Chilton continued to act as clerk. He prepared the indexes to the annual 
reports, and aided in proof reading, in addition to his other duties. . 

ABSTRACT OF THE ANNUAL REPORT OF THE HYDROGR.4.PHIC INSPECTOR. 

Lieut. Comdr. Seth M. Ackley, U. S. N., Hydrographic~Inspector, Coast and Geodetic 
Survey, in his annual report to the Superintendent of hydrographic operations in the field 
and in the office, published as Office Report No. 2, summarizes briefly the work executed by 
hydrographic parties in charge of naval officers on the Atlantic and Pacific Coasts; refers 
to the annual reports of the Hydrographic and the Coast Pilot divisions of his office; and 
urges strongly the need of two new steamers to take the place of the old and worn-out vessels 
on the Atlantic and Pacific Coasts. 

Alluding to the recent completion of the hydrography of Nantucket Shoals, Lieut. 
Comdr. Ackley observes that it was one of the most difficult pieces of work of that nature 
that the Survey ever accomplished. Other resurveys of importance, made necessary by 
changes, natural and artificial, since the surveys of upwards of forty years ago, were those 
of Mobile Bay and Entrance, completed in the spring of 1892, and of Boston Bay and Harbor 
begun towards the close of the fiscal year. 

Appended to the reports of the Hydrographic Inspector is a tabular statement giving full 
statistics of hydrographic surveys executed during the year. Also lists of naval officers 
attached to the Survey during the fiscal year and of those in the service at its close. 

Lieut. Robert T. Jasper, U.S. N., Chief of the Hydrograpbic Division, in submitting his 
annual report, acknowledges the steady industry of the hydrographic draughtsmen, Messrs. 
W. C. '\Villenbucher and F. C. Donn, who have made special efforts to keep the work up to 
date in the absence of Mr. E. Willenbucher on account of illness. Mr. E. Wyvill continued 
to serve as clerk and draughtsman in Lieut. Jasper's office in a highly satisfactory manner. 
All of the Notices to Mariners issued during the year were compiled and read in proof in 
this Division. 

The annual report of the Coast Pilot Division is submitted by Lieut. E. H. Tillman, 
U. S. N., who was assigned to duty as its chief on October 8, 1891. He expresses his gratifica
tion at the prompt publication of Part IV, United States Coast Pilot, Atlantic Coast, Point 
Judith to New York, second edition. He began the revision and correction of the first edition 
of this work as one of his earliest duties; the manuscript was completed and sent to the printer 
in March, 1892; all proof was read and final proofs returned towards the end of June, and 
the edition was received at the office a month later. Progress was made in the preparation 
of the manuscript of Part III, of the same series, including the coast from Cape Ann to Point 
Judith. For the purpose of verifying sailing directions and making examinations of reported 
dangers within these limits, Lieut. Tillman took the field June 23, accompanied by Mr. 
Eugene Veith, who had been assigned to the Division September 19. 
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Mr. J. H. Roeth continued to serve as clerk in the office of the Hydrographic Inspector, 
and Mr. Talbot Pulizzi as copyist in the Coast Pilot Division. 

ABSTRACT OF THE ANNUAL REPORT OF THE DISBURSING AGENT. 

The annual report of the disbursing agent, Mr.John W. Parsons (Office Report No. 3), 
indicates that the accounts of the Survey have been examined and adjusted, and settlements 
e!Iected during the year with the system and promptness characteristic of that officer. With 
but few exceptional cases the vouchers for expenditures were made up and forwarded to the 
accounting officers of the Treasury during the month next following that in which the 
expenditures were incurred. 

A thorough investigation of the books, accounts, and vouchers of the office, made in 
October, 1891, by an examining committee appointed by the Secretary of the Treasury, 
proved that the accounts were in exact balance entirely to the satisfaction of the Department. 

Mr. Parsons is now preparing, and has well advanced towards completion, the annual 
report of the expenditures of the Survey for the fiscal year, to be forwarded to the Secretary 
of the Treasury for transmission to Congress. This document, which is always a work of 
great labor, is printed in connection with Office Report No. 3. 

Mr. N. G. Henry served during the year as confidential clerk and cashier; Mr. A. B. 
Simons, as clerk since January 4, 1892; Miss Paula E. Smith, as writer until her resignation, 
February 29, 1892; Mrs. A. C. Sturges, as clerk from April 26, 1892, and Miss 1)... F. Carlisle, as 
writer during the year, when not occupied as a confidential typewriter to the Superintendent. 

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF STATE SURVEYS. 

Assistant George A. Fairfield, who has been on duty during the year in immediate charge 
of State surveys, by assignment of the Superintendent, has submitted a report of the work 
executed since the date of his assignment, March 27, 1891, to June 30, 1892, by the several 
parties under his charge operating under that paragraph of the Sundry Civil Act which 
provides for furnishing points to State surveys, etc. (Office Report No. 4). 
_ Mr. Fairfield states concisely the progress made in the triangulation of the States of New 
Jersey, Tennessee, Wisconsin, and Minnesota. He recapitulates the expenditures made for 
these State surveys during the fiscal year, and the total amounts expended in the same States 
since geodetic operations were begun in them. 

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE OF 

STANDARD WEIGHTS AND MEASURES. 

The annual report of Assistant 0. H. Tittmann, in charge of the office of Standard 
Weights and Measures is published as Office Report No. 5. 

During Mr. Tittmann's absence on field duty from July 20 to October u, 1891, this office 
was in charge of Assistant Edwin Smith. 

In addition to the comparisons of length, of weight, and of thermometers, called for hr 
several branches of the Government service, and by private corporations and individuals, 
which constituted much of the current work, verifications of alcoholometers and saccharom
eters were made for the Internal Revenue Bureau; a set of customary and metric weights and 
measures was furnished to the State of Idaho; a redetermination of the bench standard, a 
steel bar 100 feet long, used for comparison of surveying and engineering tape measures, was 
made ; and observations were begun for determining the relation between two British 
Standard Yards and the National Prototype Metre No. 11. Since these comparisons were 
completed it has been found that their result will not change the legal relation, established 
for commercial purposes in the United States, of the yard to the metre; namely, 

1 metre=39·3700 inches. 
During the year a balance of precision, constructed for this office by Rueprecht, of 

Vienna, was received. It will be mounted permanently as soon as a suitable balance room 
can be built for it. 
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Mr. Tittmann has submitted for publication as an appendix to the annual report for 
1892 a paper, prepared at his request by Mr. John F. Hayford, on the symbolic solution by 
least squares of equations for determining the coefficients of weights, the cases considered 
being such as arise constantly in determining the values of series of weights in use in the 
office and in commerce. 

Mr. L. A. Fischer, adjuster, was on duty throughout the year, and made all of the obser
vations and computations required during Mr. Tittmann's absence. 

SUB-OFFICES. 

Sub-office z'n PJ1iladelphta.-The charge of this office was continued with Assistant S. C. 
McCorkle throughout the fiscal year. Information was supplied as heretofore to several 
<lepartrncnts of the United States Government represented by officers on duty rn the city, 
and also to the city authorities. Copies of charts, tide tables, annual reports and appendices 
were furnished in compliance with requests from the Engineer Corps, U.S. Army, the Light
house Inspector, the Branch Hydrographic Office.of the Navy, the Weather Bureau, the Navy 
Pay Corps, the officers of the Circuit Court, and District Attorney, and the custodian of the 
Post Office building. Also to the City Bureau of Surveys, the Philadelphia Maritime 
Exchange, the Franklin Institute, the Engineers Club, etc. Many applicants for information 
ca1led in person. The number of visitors during the year was 734. 

In March a visit was made to the office by the Superintendent. Facilities were afforded 
during the year to the following officers of the Survey on duty at various periods in Phila
delphia: Assistants H. L. ·whiting, R. Meade Bache, H. G. Ogden, Andrew Braid, R. A. Marr, 
E. E. Haskell, and Mr. F. H. Parsons, Chief of the Library and Archives Division of the 
office. 

Reference has been made under a preceding heading to the establishment of an automatic 
tide gauge on South Wharves, Philadelphia, the general supervision of which was assigned 
to Mr. Mccorkle. 

Sub-office in San Francisco.-At the Sub-office in San Francisco, which has been as heretofore 
in charge of Assistant George Davidson, the many inquiries from various sources were 
answered, and data supplied to numerous applicants. Mr. Davidson attended to all official 
correspondence, and conferred with his oolleagues whenever they desired. He furnished 
part of the equipment of his party to Assistant Dickins for his triangulation towards Cape 
Mendocino, and loaned him a 20-inch theodolite. Assistants McGrath and Turner of the 
Alaska parties were largely outfitted from his party equipment; a vertical circle for time 
observations was loaned to Mr. Turner and one to Subassistant Morse for use at Sitka. Chro
nometers were supplied to Assistant Pratt at Tacoma and to Mr. Morse at Sitka. Some of 
those used by Mr. T. D. Davidson on trips between Tacoma and Sitka were also furnished 
from the Sub-office equipment. 

Assistant James S. Lawson was on duty in the Sub-office throughout the year, and had 
charge of it during Mr. Davidson's absence on field duty. 

Mr. F. W. Edmonds, clerk, assisted Mr. Davidson in the Lafayette Park Observatory; 
observed for time for the latitude observations and for the Sausalito tidal station, and referred 
the tide staff at that station to the bench marks by spirit-leveling. In June he executed the 
very arduous duty of posting two heliotropers on Mount Conness, reaching the summit after 
an ascent through more than 50 miles of snow. In August, he posted two heliotropers on 
Scott Mountain for the party of Mr. Dickins. 

Mr. Ferdinand Westdahl, draughtsman, was on duty at the Sub-office during most of the 
year, part of the time in assisting Mr. Dickins in the reduction of his season's work and in 
making such drawings and tracings as were needed, and part of the time in filing and arrang
ing all of the tracings in the office. In May, 1892, he was directed to join Mr. Dickins in the 
field. '' 
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The charge of the equipments of the Survey in the office storeroom was continued with 
Vicente Denis, messenger and porter. He assists in all transfers of instruments and equip
ments, and winds the observatory chronometers and astronomical clock. 

Subassistant Morse made out in December the annual inventory of Coast and Geodetic 
Survey property in Mr. Davidson's charge. 

CONCLUDING STAT~MENT. 

The following-named officers were specially employed under the direction of the Super
intendent: Assistant George A. Fairfield in the immediate supervision of State Surveys; 
Assistant R. S. Woodward in studies and investigations relating to improved forms of base
measuring apparatus and their efficiency in the field; Assistant Andrew Braid as executive 
officer to the Superintendent; Assistant 0. H. Tittmann in charge of the office of Standard 
Weights and Measures, and Assistant Edward Goodfellow in the preparation for publication 
and the editing of the annual reports and bulletins of the Survey_ 

Questions of international importance now pending, the adjustment of which depends 
partly upon a satisfactory definition and delineation of the shore lines of Alaska, and upon the 
correct location of its boundary lines as related to those of the British Possessions in North 
America, have made it incumbent upon the Superintendent to advance the surveys of that 
Territory to the extent of the means afforded by Congress, and to provide for the publication 
of their results at the earliest dates practicable. 

During the year a third edition of the Pacific Coast Pilot of Alaska from Dixon 
Entrance to Yakutat Bay was published, the text having been revised and corrected by Mr. 
Charles Junken, civilian expert, from the latest surveys. He compiled also a chart of Behm 
Canal, southeastern Alaska, and a sailing chart of the Entrance to Bering Sea, and is now 
collecting material for Part II of the Alaska Coast Pilot, to cover the coast of that Territory 
from Yakutat Bay, westward, including the Aleutian Chain, Bering Sea, and the Arctic 
Ocean. 

In order to reach a settlement of the points of difference between Great Britain and the 
United States in the matter of the boundary line between Alaska and the British Possessions 
in North America, the President has appointed the Superintendent as United States Com
missioner to confer with the British Commissioner, Hon. W. F. King, chief astronomer of 
the Dominion of Canada, and to devise plans and methods for organizing and sending to the 
field at an early date the surveying parties whose joint operations will be satisfactory to 
both Governments. 
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TABLE No. 1-1892. 

Distributz'on of t!te Field Parties of the Coast and Geodetic Survey upon the Atlantic, Gulf of llfexico, and 

Pacific Cousts, a111i in tlze interior of the United States during the fiscal year en,!ing June 30, I6'rJ2. 

I.-EASTERN DIVISION-STATES EAST OF THE MISSISSIPPI RIVER. 

1. Maine. 7. New York. 13. Virginia.. 18. Alabama. 23. Indiana. 

2. New Hampshire. 8. New Jersey. 14. North Carol:n&. 19. Mis1dst-;ippi. 24. JJlinois. 

S. Vermont. 9. Pennsylvania. 15. Sonth Carolina. 20 .. Michigan. 25. West Virginia. 

f. MassaehusettB. 10. I>ot>luware. 16. G•orgia,. 21. \\'isrom;in. 26. Ken tuck,y. 

6. Rhode !Bland. 11. ·!\laryland. 17. Jflorida. 22. Ohio. 27. T~nnessee.. 

6. Connecticut. 12. District of Columbia. 

State1:1. Parties. Ope-rations. Persons conducting operations. Localities of V.'()rk.. 

Maine ________ ----------! No. I Topography-----------, Sttiltma.u Forney, as~istaut --------- Continuation of 1he topogra.phic eurvey of the 

··~-----------___! 
I 

Main•------------------1 

___________ I 

.u......,hus•lh _________ 
1 

M&Ma.-chmretts -------· 

~huB<>tts ----------

Musachust>-tu ----------

X......chuoetta -------

I 
Schoodic Lakes towards the North&aBtern Bound· 

ary Monument. (See a.ISO subaequent llea.dinga 

I in Maiue ancl in Texas.) 
Topography----------- Joseph Bergcshcimer, usiste.11t; B Topo~1ttpbfo and hydrograpbic 1nrvey or the 

T. Marshall and .B. H. Uriswold, f:lchoodic Lakes from Grand Lak& nortb"ardly. 

recorders, aeason of 1892; James (See also Florida~ west coast.) 

H .. Van Horn, recorder, aeuon of 
1891. 

8 Topography-------- J .. A. Flemer,_ sub8.88hrtant; Jame1 
F. Mitcholl, Edward Sanford, and 

Topographical aurvey of Chipuneticock Lake, tb& 

lower lake of the Schoodlc Lake•. Maine and New 
Drumnrick. (See alao lla.se&chusetts and Di.strict 

of Columbia.) 

Sprigg (,'bealey, recordorB. 

' Topography---------' Stehma.n Forney, assistant; J. L. Detailed topographic BU rvey of the &aet and we.st 

ahores of the Kennebec River from Gardiner to 

Augusta. including thecitiMof Au5usta and Ga.r~ 

diner and th• town!- of Ha.Howell, Ohelsea, and 

:Randolph. (See Llao previou111 head.in& in Maine, 

and later one in Texa.ti!i.) 

II 

6 

'l 

Herrill, recorder. 

Rydrograpby __________ Lien!. L. K. Reynold11, U. !!. N., aa-

sista.nt; 1Cu1dgn E. H. Tillman, U. 

8. N., in charge of Coast Pilot &X· 

a.minationl'I; Eugene Yeitb, re

corder, 

Bydrographic examinations for the Coan Pilot bo
tween Cape A.Do and Point Judith. (Boo a.lao 

notice of hydrography of Nantucket Shoals.) 

Topography--------: R. M. Bache, BBBi•taot. ___________ . Topographical rosuney of Boston Ba.y and Barbor. 

i i (See alFio Penn111ylva.nia.) 

Bydrogn•JJby _____ i Lieut. W. F. Lovr, U. B. N., ... i~t- i Hydrographie resurvey of Booton Ba1 and Harbor. 

ant; Lieut.C. 8.Ripley, U. 8. N.; 1 

C. B. Deetz;, draftsman; Paymea· 1 

ter•: Y~°:an ~· W. rSteveuSy U. 
B. N.;Sh1psWnterVim. B.Proc-

1 
tor, U.S. :N. 

' ' 81 Topogro.phy -----------\ 

i ! 

J. A. Flem•r, oubassl.otanL ......... i Topographical BU"•J of a de.8lgnated area. in the 

I 
vicinitl' of P1,ymouth, Ml11!8. (See also Rhode Is

land and District of Colnml>i&.) 
9 I Town boundary 1urveysl Henry L. Wliiting, aMietant; C. B. 

' I Van Ordon, 8SBiBt1Wt. 

Continua.tkm of the aurveye of town boundaries fo-r 

l the State of .lia.esachusette. Service as a meruber 

of the 11.iasissippi River Comn1i&&io-n.. 
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TABLE No. 1. 

~tatL·t1. I 'al' tie~, 01Jcrnti'-ms. Pcrsorn:1 co11ducting oreratious. 
________ j ____________ _ 

J.1oca.lities of work. 

M.a..ssachnse1ts --------- 10 Hydrography _________ I Lieut. Edwa..rd M. Bughel!I, U. S. N., I Completion of tbe bydrogra.phic resuTVey of Nan· 

Musu.-.·husettl ___ .., _____ _ 

M ... a.chuoetts ---------] 

MasMchmetl:ll -------·-·1 

Ma..,..chusetts ----------1 

I 
Maasachusette ---------·' 

I 
Rhodeo Island -----------J 

Rhode bland ····--------1 
Rhode Jo land -----------1 

Connecticut ------------1 

Connecticut _________ _! 

New York-------... ------

New York--------------

usiiitant; Lieut. W. L. :Burdick, I tucket Shoals. (S&e also Georgia, Florida, and 
U.KN.; Ensign~'\\r_\\-~ B11chanan, i Alabama..} 

W. :B. Hogatt, 11ud J. W. Ow.an, I 
U.S.N. . 

11 Hydrog1uphy ..... _ .. ______ 
1 

Lieut. C. JC. "Vreeland, U. 8. N., u- Completion of the hydrogra.phic resurvey of Nan-

sistant; Lieut. H. Kimmell, U. S, tucket Shoal1. (See also Viriinla and South Caro-
N.; Ensigns W. C. P. Muir, J. ll. 

Rohrbacher, and Benj. 'Wright, L. 
S. N.; Assist. Engr. W.W. White, 

U. S.N., unti1July30; Assist. Engr. 

W. H. P. Creighton, U. S. N.; 

Ae•iat. Surg. E. S. Bogart, Jr., U. 
8. N., season of 1891; for tlle 11ea-

11on -of 1892, Lieut. Jobu Gibson, 

U.S. N.; Ensigns W. C. P. Muir 

and M_ K. Eyre, U.S. N.; Assist. 

Surg. J. A. Guthrie, U. S. N. 

!in.._) 

1'2 Hydrography _______ ~--' Lieut. L. K. Reynolds, U. S. :S-. 1 Completion of the bydrographie reanrvey of Nan-

a.ssistaut; Ensigns Tbos.,V. Rya.n, tucket Shoals. (See also preceding hea.ding in 
John GiL1mn,and Hugh Rodman, 

U. 8. N.; :Pay Yeoman J. Mc C. 

Tiffa.n.y, r. S. N., and Seaman 
EmorJ Stiuemau, recorder. 

State of .Musaebuseitts.) 

13 Topography----------- D. E. Wainwright~ assistant.; Wa.l- Detailed topographical survey of the north shore of 
ter B. Hindmarsh, forema.n; B. J. 
McAdory, recorde1·; '\\ •. T. Oliver 

1 
and L. W. Cottman, recorders. 

Nan tuck et Sound from Falmouth Heigh ta to Hy· 

annis Light. {See also District of Columbia.) 

14 Phylical hydrography __ , Henry L. Marindin, ..,.i•tant; Ho- Physical bydrography. Completion of the physical 
mer P. Ritter, expert observer; I bydrographic survey of the sontb coMt of the 

ll. V. Sa1ford and C. E. Menden· il!lland of Nantucket from Weeweder to Smiths 

hall, recorders (seaaon of 1891); H. Point, a.nd similar survey begun on the south 

P. Ritter, expert observer; M. V. cout of :Ma.rthu Vineyard. 

Safford and George 0. Glavie, re-
cord-era, 1892. 

15 Hydrograph!c examlna-' Lieut. Edward M. Hughes, U. S. N., Hydrograpblcexarninationin the vicinity of Squip-

16 

17 

18 

19 

tiou. -a.esistaut; Lieut. W. L. Burdick, : 

U. !:>. N. ; J!n•lgnB W. W. JIU· : 

ehamrn, W .. B. Hoggatt, and J. W.; 

Oma.n, U. S. N. 

nocket Ridge Shoal. (See also Georgia, Florie.la, 

aud Alabama.) 

Tidal observations ---1 N.G. Herreahoff, 'Voluntaryob1erver_ Automatic tide-gauge record eo-ntinued at Bristol, 

I RL 
Tidal observation• • Officers of the U. 8. Corps of Engi· Eotabli•hment of an automatic tidal station at Fort 

Topography ------~=~1I J, n;:r11~lemer, 1ub11B1ista.nt; D. S. 
Chesley, rodman. 

Adams, Newport, R. I. 

Detailed topographlcal snrvey of Coastere Harbor 
bland for the Navy D0pa.rtment. (See also Maine 

and District of Columbia.) 
Topography and hy· : W. I .. Vinal, &ailistant _____ ~------1 Topo-grapbic And hydrographic survey of the Con· 

drography. necticut River from Chester to Hartford. 
also Florida and Alabama.) 

(See 

20 Trlangula lion and to· 

[ pography. 

W. C. Hodgkiu11 8J!Bi&tant __________ Topographical survey of the Connecticut River and 

triangulation incidental thereto carried from M.id· 
dletown to Hartford. (See also Diltrict of Colum .. I 

21 : Topography and hy- C. T. Ia.rdella, .... tstant ---------

Z2 
1 

Hydroiraphy_______ Lien\. W. P. Elliutt, U. 8. N.,"88ist-

ant; Lieut. Hioro Ti.ylor~ lJ. 8. N.; 

En1lgns C. P. Eatun and E. T. 
Withenpoun, U~ 8. N.;. J>u,y Yeo-. 

man R. W. Stevena, and 8hip'111 

Writer W. B. Proctor. 

bla and Special Operations.) 
Topographic and hydrographfo renirveys on the 

aouth coast of Long bland, extending from South· 
am pt on toward• M.cmtauk Point. 

Hydrographic ourvey1 in Shelter Island Bonnel, 
Great and Little Peconle B&y, and "PPlo&cb.., 
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TABLE No. r. 

~tales. Parties. Opera ti-0118. 1't·rsun5 conductiug: opera110ns. Lol'a Ji ties of work. 

-----·· ------- ----------· 
New York ______________ : 

I 

New York--------------

New York _____________ _ 

New York ___________ "' __ 

I ::: :::::: ~~~~~~~~~~] 
I 

New JcraeY-------------) 

I Penneyt-..·ania ___________ i 
I 

Penn•Jlvauia_ ------ ----1 

Pennsyh·ania anrl Dela

ware. 

i 

I 
Maryland··--------- ___ I 

- I 
Ma.r)land --------------1 

i 
I 

District of Columbia ----

DiAtriC"t of Culumbia ___ _ 

Di•trict of Columbia ____ I 

I 
District of CoJumlJia ___ J 

District of Columbia ----

District of Columbia ___ _ 

Vir~nia ------------

23 

24 

25 

26 

27 

28 

Longitmle detennina- I e. H. Siuclafr, asi;istant; G. R. rut- i lJr'tP.rmination lw ex-changes of tetegrapMc eignall!I 

Ii ~•i~::::::~'i~;:~~~:u~,'.~::~=~:.tr~~~e~v·~:i~~ 1ions aud observations nu.ru, aid. 

for Ja.titwJe. 

Topogra1ihJ' and trian- John ,V. Donn, aF-8istaut; A. L. 

gnlatiou. Ba.ldwin 1 actin[. aid. 

for latitude at C11icago (See alw Ohio and In-

\ 

diaaa, Mmne1ota and Nebraska, .Mi155ouri and Cali

fornia., Auzona and Tex.a&.) 

To1,ogra.pl11ca1 surve:r of the Hudson River con
tinuf'd, Determination of position for lighthouse 

propost~d to be built on Old Orchard Shoal. (See 

also District of C(Jlumhia.) 

Tidal operations _______ ruder direction of Li<'uts. C. A. F. ! Estatlishment of an automatic tidal st.ation at ,,.iJ. 
1 }l"Jagler and Ht;.·rl>t>rt Dealryue, \I l"'ts Poiut, Long Island, N. Y. 

Corpf! of Engilw('r" lT. 6. A. 

Trianguhttion -------- F. D. Granger, &.; ... 1stant_ ___________ \ Deterroinn.tion of J>Uiut& on ranges in use Ly :5"t:iw-

1-Tork Harlior JJilUt..'!-. (See also Kansas.) 

Tidal observations_____ J. G. Spanltling, tidttl ob..::erve-r -----: Continuation of tidal record at the automatic tidal 
! station a.t Sandy Hook1 N. ,J. 

Gf'oiliP.tic 01H•ratit>n" ---·- Pn1f. E. A. Eows.cr, actiug assistant_, Gendt>tic operation11. Continuation of reconnais

sance and trianiz;ulation in tbe southwestern part 

uf tlle State of Nt>w Jers~y. 

29 'f<Jpography and hy- R. ~~· Marr; E. E. Haskell, <'Xp(_'.rt Topographic and hy<lrogrophic surveys on the coast 

of New JersQy between Atlantic City and C&pa 

May, {See also District of Columbia.) 

tlrography. oLservn. 

30 T.iUal ubsl:lrYation~ ----- S. C. l\leC(1rklr, a:t1sbtaut; G. B, Esta1J1ishment of a.n automatic tidal etatlon on 

south wharves, Plliladelp1da. (Sc-e al~v sub-office 

at Philadd11hia.) 

31 ' 1'opograpb1cal additions R. J\l. Bache, assistant ------ ·------'. Compl~tion of the topography of the Dela.ware 

and revisions. IUver ''atcr front ol tLti City uf J>biladclpliia. 

(See alcio !\In.s;&achusctts.) 

32 J:(~connaiR~anl'e and t.ri- '~· C. Hodgkins, n.ssistar1L _________ ' Ut•f'.innai"san•·e And triangulation for the location 

33 

34 

35 

36 

37 

augula.t-ion. of the lJoun<laQ· line between the States of Pe.rm-

Trigononwtrklll con- J.B. BoutBJ:e, t°"tHHJJUtflr_ 

ll6C'till'U. 

I 
Variations of latitude __ :Edwiu Smith, m;sistanL ____________ j 

! 

sylnrnia and Delaware. \St'e also Connecticut, 

Jlhtriet of ColumUia, and Special Ope ratio cs.) 

f' ... onnPctitm of the astronomic-al Pitation at Rock

'ilh', MJ., with the transcontinental arc of the 
tria1~gulation. 

01.>st>r,atione for the variations of la.titud(' at a sta

tion in Rockville~ ]\'Id., in coH11eration witl1 the 

work of the lnteruatioua! Geodetic Association. 

Tidal ob!ernitions_ ____ A. S. Cliristie, ddcf of fola.I dhii;;h•n Estal;lisllment of w.u automatic tiUa1 station at the 

r. S. C. and G. S. vffke. Navy Ya.rd, \\~ashington, D. C. 

Tupogra11hs ----------- .John W. Donn, AASi!ta.nt_ __________ 'Iupographical surveys of a. designated~ area of l 

square mile in the Dislrict of Columbia. on i=calee 

I 
of 1-~() 000, 1-:JO ()(1()1 and 1-40 000 for puq.H>ies of 

compa11SDll. (See a.1eo New York.) 
W. C. Ilodgkins, as1'1stant_ _________ To11ogiaplncal surveys of a designated area of 1 

of 1-20 000, 1-30 000, and 1-4fl 000 for purpose!:' of I 
-square mile in Uie District of Columbia on BC.ales 

I <:on1parieon. (See also Conno.cticut, Pennsylva-

nia, and Dela.ware, &nd to:;pe.cia.l Operations.) 

38 , Topography---------- .. ' J. A. Fl€rner, su1Jassh~ta11L---------! Topogr-aphical surveys of a designated area of 1 

39 Determination uf geu- I J, A. Fh·mer, subw;sistant_ ________ _ 

graphical position. ) 

40 Hydrography _________ ) E4 E. Haskell, assistant.------------

41 Physical bydrography __ ] J.B. llaylor, assistant ___________ _ 

I 
square wile in tbe District of Columbia on scales 

-of 1-20 000, 1-30 000, and 1-40 000 for purposes of 

conipariFJon. (See 1.110 Maine, Ma.eeachusetu, and 

Rhode le land.) 

Location iu pm!ition of the astrophysical station of 

the Smithsonian Institution. (See also :Maine, 

}fa_~aeh usetts, a.nd Rhode Isla-nd.) 

Hydr-ographic resurve.y of part of the upper end of 
Waehin,l{t-On Channel, Potomac RiYer. 

Sor-veyfl uf parte: of the watt"TI!I of the State of Vir· 

ginia for the location and deliu.eation of tho limit. 

of oyoter beda. (See &lBo Middle Division.) 
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TABLE No. 1. 

States. 
I I 
Par Li-es.: Operations. Persons conducting oporationa. Loca.litieB of work. 

Virginia --------------

Vitginla ---------------

Virginia ---------------[ 

I 
v· · · I irg11na ---------------! 

i South C&rulina _________ ! 

Georgia ----------------: 
I 

GeorgiEL ----... ---------- · 
i 

Florida.-----------------

Florid&---------------

Florid•------·---------- j 
I 

Florida __ .,. _____________ _ 

Florid•----------------

! 
Florida and Alaba.ma ---\ 

I 
Al&ba.mo. _. __________ _ 

A.l .. bama-------

Michigan, W1•conain 1 

Qhlo, Indlua, •ad 
IWaoU. 

42 ! Triangula.tion, topog· 

l 
raphy, and hydrog
ra.phy. 

._, 

1

1!:::;:::.phic exami· 

U I Geodetic leveling------

1 
<&5 I Topographical add i -

j tione and revisions. 
I 
I 461 Ilydrography 

O. B. Boyd, Uaistant; 0. L. Gard- Triangul&tion1 topography, and hydrographyofthe 

ners recorder. Appomattox River. Va. (See also Georgie..) 

Lieut. 0. E. Vreeland, U. 8. N., as- Hydrogra.pbic examinations of the shoal off Cape 

sista.nt. Charles~ Va. (See a.ls:o Massachusetts and South 

Carolina.) 
Iaa.ac Winston _____ ...... ___ .. _______ Line of leveling of precision run between Old Point 

Comfort ·and Richmond, Va. (See a.lso Florida. 

and Missouri.) 

Homer P. Ritter, expert observer ___ I Topogra.phica1additionsand revhionein the vicinity 

Lieut. C. E. Vreeeland, U. 8. N., 
assistant; Lieut. John Gibson, 

U.S.N.; Enaign• W. 0. P. Muir, 
J. H. Rohrbacher, M. K. Eyre, and 
B. Wright, U. 8. N.; Asst. Surg. 
E. S. Bogert, U.S. N. 

of Old Point Comfort, Newport News, and of Lam

bert Puiut, .Elizabeth River, Va. 

Bydrogra.pblc t'urvey of Doa.ufort River, S. C., o.ud 

vicinity. (See al&O Massachusetta and Virginia..} 

47 Tidal observations_____ Eugene Veith and Arthur J. Oollyer, Cloee of the tidal record at the antomatlc tidal st&-

tidal observers. tion on Tybee Island) Ga. 

48 : Ilytlrogrnphy --------- Lieut. E. M. Ilugheo, U. S. N., as- Hydrographic examination at the entrance to St. 
aista.nt; Ensigns G. W. Kline, Simon Sound, Ga.. (See also Ma.uachusette, Ala-

W.W. Buchana.n,and J. W. Oman, bama~ a.nd Florida.) 

U.S.N.; J.L.Dunn, observer and. I 
i recorder. 

lett and J_ W. Thompson, r6-

cordere. 

Line of leveling of predeion carried from St. Au

gustine to c.edar Kaye. (&& also Virginia,. Mis

sour4 a.nd Kansas.) 

49 ' Geodetic leveling ------

1

; Isa;:un:,i::~:ai:~:t~~~; L.F ~a!~ 

60 Tidal observation•-----: Isaac Winston,8.88istant; C. C. Yat€s Ef'.'ta.blisbment of automatic tidal stations at St. 

61 Ilydr-o&raphic examine.

; tion. 

! 
62 Triangulation and to

pography. 

63 Triangulation, topog· 
I rap by, and hydrog· 

I rapby. 

M 1-----------------·---

and F. V. M.089, tidal observers. I Auguetine and Cedar- Keys, ea.stand west coasts 
of Florida. (See also Virgu1ia, 1rli880uri, and 

Kansas.) 
Lieut. E. M. Hughes, U. 5. N., as- Hydrograpbic e~miua.tion iu Key Welt Harbor, 

sh1tant. Fla. (See a.lSQ Massachusetts, Georgia., and Ala
bama.) 

Joseph Hergesbeimer, &88istant; Triangulation and topography oftheCaloosahatchee 

lL A. Coles, recorder. 

P.A.. Welker, auba.!!Bistant; H. L. 

Stidham, recorder; ~rge 0. 

GlaYill. 

J.B. Baylor, aseistant; W.I.Vlnal, 

assistant; 0. Jacob, Jr., recorder; 
E. E. Torrey, foreman. 

River, wootcoastofFlorida. (Seealoo Maine.) 

Triangulation, topography, and hydr{)grapby of 

Blackwater Bay, Yellow River, and W es.ve:r Rivet" 

in continuation of the SUtYey of Pellfl&Cola Bay 
and tributariea. 

Triangulation, topography, and b<!ach m088Urement 
for tb.e connec1i()n of the surveys of Perdido and 

Jlobile Bays. (See also Michigan, Wieconsin, In ... 

diana., Ohio, Illinois, Virginia, and District of 
Columbia.) 

65 ' HydrographY----·---- Lieut. E. M. Hugheo, U. B. N., as- Hydrogn>phic onrvey of the lowtt Jl&rt of Mobile 
sistant; Lieut. W. L. Burdick., 

U.S.N.;En-signsW.W.Buchanan, 

Hugh Rodman, W. B. Hoggatt, 
Geo. W. Kline, and J. W. Oman, 
U. 8. N.; J. W. Dunn, master-at
arlll.B, obBer-ver. 

Triangulation ----- F. W. -Perkins, BBSlstant; W. :B. Fa.tr
field, mbaui•tant ; H. B. vonder 
Tnnck, recotder; R. E. Duvall, 
foreman. 

Haa;netloob5rv&tiona __ J. B. B.ylor, IWlldato.nt ________ _ 

Day, Ala.., including the ma.in en trance, Grant's 

Pase, and the dredged channel. (See o.Jso Maasa.
cbwoettl, Florida, and Georgia.) 

Continua.tion of the prima.ry trian.gnlation in A.la.

ba.m.& 11011thwarcl and southwestward '°wa.rd!ll a. 
connection with the triangulation of th& Gnl! 
coast. (See alao Ka.mu and Colorado.} 

Magnetic observations at eta.tion1 in Michigan_, 
Wiacouain, Ohi-01 Indiana, a.nd Illinois, and •ho 
ta W aahingtcn, D. 0., o.nd ll.lehmond, Va. 
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TABLE No. I. 

States. 
I I 
Pnrti""·I Operations. Persons conducting operations. Loca.liti~s of work. 

1

1' I ~~~~~~~~I , 
Wieconsin _____________ 1 68 ' 

I 
Geodetic o:pera.tions ......... J Prof'. J, E. Davies, acting asaist&nt ...... ! Occupation of sta.tioJHI in continu&tlo11 of th& tri-

1 angnration of the State of Wisconain. 

Ohio and Indiana _____ _ 

Indiana------... --------! 

West Vfrgini& ________ _ 

Tennessee--------------

59 

60 

Longitude determina
tions. 

:t-fC'asur'f'ment of pri

mary ba.aa line. 

61 Connection of base 
with triangul.l\tion. 

62 :! Geodetic operations ___ _ 

C. H. Sinclair, assistant; G. R. Put- I 
D~aid. I 

A.. T.:Mosman,aseista.nt;R.S. Wood

ward, assistant; 0. H. Tittmana, 
assisttl.11t; Prof. J. H. Gore, Mr. 

J. T. Ht>yford, and Mr. John 
S. Siebert, a.cting aids; Messrs. 

'l'h. Gjertsen, Robert Penington, 

n.nd F. B. nope, recorders; Mr. E. 

E. Torrey, foreman. 

I 

Determin&tion• of lhe geographical position of Bt&· 

tion11 in Ohio and Indian& as a me&aure prelimi
nary to the correct loc&tion of the bo-undary line 

between thoee State•. 
Meaeurement of a. primacy base line at Holton, 

Riple;y County, Ind. 

A. T. :Mosman, MBistant; W. B. Fair- 1 Conneetlon of the Kanawha bROO line, St. Alban•, 
field, 6Uba.ssistant; J. S. Siebert, ) W. Va.., with the transcontinental tria.ngula-

&id; E. E. Torrey, foreman. I tion. 
Prof A H Buchanan acting assist- i Geodetic operation~. Extension of the triangnb.-

Bn.t. . . 
1 I tionin eastern Tennessee to connect witb the tri-

a.ngulation of the Stat.e of Kentucky. 

lI.-MlDDLE DIVISION-STATES AND TERRITORIES BETWEEN THE MISSISSIPPI RIVER 
AND THE ROCKY MOUNTAINS. 

28. Minnesota.. Sl. Iowa. 34. Kan ..... 37. Oklahoma Territory. 
29. North Dakota. 3-2. Nebraska.. 

83. Mi880uri. 
35. Arkansas. 38. Louisiana. 

89. Te.xae. 30. South Dakota. 86. Indian Territory. 

States. I Parties. Operations. Pen.cons conducting operations. Localities of work. 

------1 

Hinneeot&-----·------1 63 Geodetic o_pera.tions __ _ Prof. W .. R. Hoag, acting 888is.tant__ Geodetic operations. Reconnaissance for r-0nnect-

Minnesota and Nebraska' 

lllinn"""ta and Iowa ___ _ 

MlaaourL: ____________ _ 

llli .. ouri and Ka.nllQ8 ___ _ 

Kamoas _ ---- ___________ _ 

Kansaa and Colorado ___ _ 

ing the triangulation of the State of Minn-esota 

with that Of Wis.cousin, and occupation of sta
tions In those Sta.tee. Connection of the Snell

ing Avenue BaFle and the azimuth station a.t the 
University of Minnesota with & bench 1n11.rk of 

precise leveling esta.bliabed on the St. Faul City 
Courthouse by the Mimdmippi River Commission. 

64 Longitude determin.a- C. H, Sin-eta.fr, e.asiPJtant; G .. R .. Put- Det(>rmination by excba.nges oft&legrapbic signal8of 

66 

tiona. nam, aid : A. C. Pease, recorder. the pTimary longitude line, M.inneapolis-Omahe.. 
(See al-so New York, Ohio, Indiana, IDesouri, Cal-

l ifornia., Ari2ona., and Te:xae.) 
Magnetic observations_ J. B. Baylor, &Mietant-.... ------- Magnetic observations at -statione in the States of 

I Minnesota and Iowa. (See a!Bo Eaetea Divieion.) 

Longitude determina· I 
tiona. 

0. H. Sinclair, a.&Bista.nt; Prof, H. 

S. Pritchett, direct-0r of the Wash· 
lngton Observatory, St. Louis, Mo, 

Determination of the longitude of Macon City, Mo., 

by exchanges of telegn.phlc l<igna.!1 with St. 
Louis, and observations for tbe latitude of Macon 

City. (See &lB<> New York, Ohio, Indiana, Cali· 
fC1rnia.. Ariv.()na, and Texas_) 

67 Geodetic leveling _____ , IBll&C Winston, ... i•tant; F. A. Extension Of the tr&D600lltineutal liD$ of geodetic 

leveling to the 1"eetward from Jelfenon City, Mo. 
Line of leYeling of precision ea.rri~d aouthwar<l 

from Holliday, Kano., towards Fort Smith, Ark. 
(Bee &loo Virginia. and Florlil&.) 

Yoong, mb&utet&nt ; Ir.., in g 

Hitz, n!CXll"de<, 

68 Triangulation------ F. D. Grangor, 11811st&nt; :Ill. A. 
Col~, r&eorder. 

F .. W. Perkins, usistant; W. B. 

Fairfield, mbal!Eietant; H. L .. Stid
ham, recorder ; R. E. Duvall, 
foreman.. 

ll::xtenalon to the westward In Kan111a of the trans
eonU-nent&1 triangula.tic>n nea.r the thirty-ninth 

ptt.rallel. (See also New York.) 
1trla.ngn1ation aloug or ne.ar the thirty-ninth par· 

allel continued in western Ka.DUI and ea.etern 

Cblorado. (See aloo Alabama.} 
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TABLE No. I. 

P~rties. I ___ oper~:::__\ PerS•)DS con~~~::_~ng op~:~~'.:~~:~-
70 \ Triangnlation, topog- , fl. G. Ogden, a.f'Bistant i C, I ... Gard-

J,,oralitles of lvork. 

Examinations and snrveys required at th<' mouth 

1 

ra11hyi a.nd h;ydrog· 1i ner, recorder. 
rrq1hy. 

i 
'11 ! Reconrmissa.11ce______ Rtehman Forne.}, assistant _________ Completion of the re-counaiNl3ance for a tria-ngulii-

of Brazos IEv('r, Tex., to locate the new chan-

nel and othf'r recent improY<>ments. 

1 

tion of the boundary tine between t.he Unih-11 

States and Mexico along the ltio Grande f1om 

El Paso, Tex., to Sanderson Peak. {86ce also 

Maine.) 
72 Magnetic obsern,tiom; H.E.Hlllter,assistant; L.G.Sc-hnltz. ReC(•fd of the differential values of tho magm~tic 

elements continued, and ahsolutc Ynlue;<J of th('i:lC 

e]ementA ffotermined monthly at the automatic 

registry station, San Antonio, Tex. 

IIL-'WESTERN DIVISION-STATES AND TERRITORIES BETWEEN THE 
ROCKY MOUNTAINS AND THE PACIFIC. 

4.0. California. 
41 On•~(1lL 

43. Ida.ho. 
44 Montana.. 
45. Wyoming. 

46. Nevada. 49. Ari:lollH. TPrritory. 
47. 'Ct1th TerritorJ. 60. TPnitory of ~e·w Mexico. 

42. Wasllington. 48. Col<Jrado. 

, ' 
Statf'B or Territories. ! Parties-. i 

CalifOrnia, Al'izona, ancl 

New Mexico. 

Oaliforn in, Arizona., and 

New Mexico. 

i '"""'"'· .. --I 
Cal1forn1a -------------· 

Ce.lifornia. --------------1 

ca.urornia- --------------r 

Ca.llfornia. _ --- ------ --- -.I 

Oregon and \Va!!hington 

Or~gon and \Vaiddngton 

w"°''""""-····--· 1 

WMM•"OO ···-·--··I 

72 

Operations. 

RP.1 ocation and ra- !

1 

marking of the Unit- I 
ed States amt l\Ie:xi- ; 

can boundary line. ' 

Persoue 'ondll.cting operations. 

A. T. MoRman, ass;istant, and m~m

beroft11e International Boundary 

CommiBSion. 

Localities of work. 

Boundary Jfoe between the United States and 

Mexico. (See Special Operations). 

73 , D>'t-Prminntions of lati· 

tnde, 1ougitude, and 

the magnetic ele

mentB. 

C. H. 8indair, a.ssidant; G. R. Put

nam, aid; O. B. French, observ-er 

and recorder. 

Determinations of latitude, 1ongitudl:':, and thfl- mag

netic elem€nts at points on the Loundary line be

tw£>en the United States and JI~xku. ($ee also 

beadingE.dn Eastern and 'Vestern Divisions.) 

74 Tnpograrihy and trian

gulation. 

A. F. Rodgers, assistant; John Nnl

son, suba81ista.nt. 

Completion of the topographical survey of the cDB.St 

of California from Cape Sen Hartin. to P(}iot Sur. 

Tria.ngulation for completing the topogra.pbical 

1rurve-y of San Fra.ndeco Enb"a.nce. 

75 , Primary triangul~tion George Davldson, aMistant; Jas. 8. Occupation of a station in continuation of the pri
mary tciaogulation of the Pacific Coast; observa

tions for the variation of latitude, etc. 

76 

77 

78 

79 

80 

81 

82 

and o1~1~n-atious for i f;awson, ass.istant; Fr em out 

tho variation of iati· Moree, eubnasist.ant; F. W. Ed-

tude. monds, T. D. Davidson~ G. J. Kam-

merer. 
Ti!l.i.tl obeenations _____ George Davidson, asRietant; F. W. 1 Tidal record continued at th€ automa.tic tidal 11ta-

Edmonds; Emmet Gray, tidal ob- tion at Sausalito) bay of San Francisco. 

Rerver. 

Marking of a trial Lieut. D. Delehanty, U. S. N., 8.8- , Trial course. for steam vessels laid o1f in San Fran-
emirs<' for ~tenm ,,·es- 1 sfatant; Lieut. J.B. Dlieh, U.S. N. j 

•• 1.. I 
cisco Day for the use of the Tinion Iron Works . 

Primary triangulation __ E. F. Dkkin~. a~i,.tant; F. West- 1 Re.conna.iesance and occupation of sta.tit>ns in con
I dahl, draftsman and observer. 

, 
tinuation of the primary triangulation north of 

Tr:,::~~~~~~n and to· ! Cl;::~:~~,;:,c:::~~e~~::;:f ·:~~: 
. I .oon). • . 

San Francisco Bay. 
Triangulation and topography of the CorumbiR 

Rh·er from abovtl' Vaacourer toward the Cascades. 

Hyd1-0gra.phy __________ , Lieut. J.M. Helm, U.S. :S., usurt- H:ydrogra.phic surveys on the <"onst of Orego-n, be

tween Cape- ·Meares a.nd OapR Ki wanda, and in 

Wille.pa Bay and Grays Harbor, coast of Wash-

llydrograJlhY--------· 

R.econna.iSt:tance and tri · 

a.uguli.tion.. 

o.nt; Ensigns A. N. Mayer and J. 
M. Poyer, U.S. N.; W.W. Joyn-est 
Pa.y Yeoman. I illgton. 

liieut. D. Delehanty, U. 8. N., as- ! Hydrogra.pbic survey of the coast of 'V"a.a.hington 

sistunt; J.ieut .• fas, JI. Illi•h, u.s. I south of Cape Flattery between Jam .. Island n.nd 
N.; Eusign• L •• T. C11<rk u.nd J.G. ,1 Osett Ial&nd. (See also California.) 
Doyle, U. S. N. 

J_ F. Pratt1 &BBista.nt _______________ ! RPconnaissance a.nd triangulati-on for a reAnrvey of 

I tbo harbor of Sea.tile, and for the survey or ShiJ. 
I oholo&y, 
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TABLE No. I. 

I 
! Parties. 01ierations. 

Washington ------------i 83 Chronoruetrk longi

tudes and triangula· 

Perso:scon~:cting 01,eratio_:_ t Localit-ie_s_o_r_w_o_r_k_. ------

J. F. Pratt, assistant _____________ _i Transportation of chronometers for diflf:ffence of 

-Wa.shington ------------! 

WaglJington ------------ i 

Wyoming __ ., __________ ! 

[Ttab and Co Torado ______ i 

Jation. 

longitude between Taf"oma, Vtashingtun, and 

Sitka, A1aska. Triangulation f,,_•r the reYh·1on of 

the shore Hne and ret:mrvey of the hydrngraphy 

of Tacoma Ha..rbor. 
84 Triangulation, topoµ- J. J~ Gilbert, aseistant_ _____________ Triangulation, topography, and hydrography of 

raphy, and hydrog- harbora in Puget Sound, for the Harbor Line 
rapJ1y. 

85 / TLlpography and by- : Lieut. W. P. Ray, U. S. N., RAl<i~t-
drography. ant; Ensigns Albert J,, Ke.y, Harry l George, and Edward Moale, Jr., 

l U.S. N. 
86 ' Telegraphic longitudes; t C. ll. Sinclair, assistant; G. R. Put-

la.titudea.nd ma.gnetic nam, aid. 
observations. 

Commissioo of the State of Washington. {See 

a)FtO Special Opf-'Ta.ti ons. 

Continna.tion of the shore line and hydrographio 

stirvey of Washington Sound. (Soo Dh·ision of 
Alaska.) 

Exchanges of telegraphic signe.11!11 for determining 

the longjtude of a station fo thf' Yellowstone 

National Park. Obeervations for latitude and the 
magnetic elements. 

87 Prima.ry triangulation__ 'William Eimbeck, a.ssistant; P • .A. Ocrupation of stations in UWJ a.nd Colorado for 
'\Velker,subassistant;O. B. French 

trnd R. L. Fa.ri:s1 reeun1ers. 

advancing to the ee.st~~ard the transcontinental 
triangulation uear the thirty-ninth paraJieJ. 

IV.-THE DIVISION OF ALASKA, INCLUDING ITS COASTS BORDERING ON THE PACIFIC 
OCEAN, ON BERING SEA, AND ON THE ARCTIC OCEAN; ALSO ITS INLETS, SOUNDS, 
BAYS, RIVERS, AND THE ALEUTIAN AND PRIBILOF ISLANDS. 

___ 3~ri~or-~.~---_- :;,.-rt-i-es-.'! -.-~-0-p-~-r-at_i_-ou-s~.~~~---i _P_e_rso_n_s_c_u_u_<l_u_ct_i_ng_•_o_p-er_o_t_i~-n-•. --1;-------L-oc_a_l_it-ie_s_o_f_w_o_rk-.-----

Southeastern Alaska----· No. 88 General survey ..,_______ Lieut. Comdr. H. B. Mansfield, U. 8. ·1 Base measurement, triangulation, shore linP. and 

Southeastern .Alaska----: 

Southeastern Alaska----

South...tern Alaska •••• 

Southea<farn AlaRkB ---.

1 
l 

89 

I 

1'., assistant (season .of 1891); i h1·drogra_phic surYeys in Behm Canal and vjcin

Lleut. E. J. Dorn, U S. N.; En- ] ity, ooutbeaatern Alaska. 
signs H. C. Poundetone1 '\'\~. L. 
Howard, F. L. Chapin, 'f\'-. G. 

Miller, and W. H. Faust, U.S.N.; 

PIUJliled AB8isW.nt Surgeon H. T. 

Percy, U. 8. N. 1 a.nd A~istant 
Engineer T. F. Carter, U. S. N. 

Lieut. Comdr.°"'"· I . .Moore1 TT~S . .N., 
MSistant (season -0£189.2); Lieut. C. 

W. Juugent U.S. N.; Enidgnsll. 

C. Poundstone, W. L, Bow a.rd, l" ~ 
L. Chapin, and Glennie Tarbox, U. 

S. N.; Passed .Assistant Surgeon C. 

J. Decker, U. S. N., and .A.seist-

ant Enginocr T • .F. Carter, U.S. N. 

Triangulation awl shore Jiue and hydrographie 

.surveys in Boe-a de Qul"ldra, ('Jarf'IH'C Strait.,and 

ReTillagigedo Chauu611 and Kt1ku Straits. 

Lie11t. W. P. Ray, U. S. N., A..seist- 1 Dixon Entrn.nce north of the boundary and be-

aut; Ensigne C. P. Eaton, Harry tween Cape Che.con and Cape Fox. 
Ge-Orge, and E. T. Witherspoon, 

U.B.N 
90 Chronometric Jongi~ Fremont Morse, subaasi@tant; T. D. Chronometric longitude work, e.ud ob&ervations for 

latitude a.nd the magnetic elements at Sitka, 
Alaska. 

91 

tudee; latitude and 

magnetic observation11. 

Davidwn and D. H. Randolph, 

recorders. 

Ba.se mea.&urement, tri- J. E. McGrath, a.seistant; J. H. Tur-

augulation, latitude, ncr, auba.ssistant. 

and magnetic obser-

v at ions, longitudes 

Trigonometrical operations: for the determination 

of the ge-0graphical 1>osition of Mt. St. Elias; ob

werva.tiont for latitude and the magnetic elements 

and dl)terminations of longitude hy chronometer 

by chronometf>r and expeditions and by moon culminations at a sta-

moon culminations. tion on YalmW.t .tlay. 

92 Hydrogra.phica.ndsbore : Lieut. Giles B. Harb<ir, U.S. N., as- ! Hydrographic aJ..i.d shore line surveys of Yakutat 
line surveys. aietant; I,ieut. II. S. Chase, U. S. 

N.; Lieut .• T. R 'Blish, U.S. N.; 

EnBigne L. J. Clark, .I. G~ Doyfo, 

a.nd Benj. Wright, U. S. N.; A8-

Bletant Burgoon G. T. Smith, 

U.S.N. 

Bay. 
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TABLE No.1. 

SPECIAL OPERATIONS • 

. Parties. f PenmnB co11d ucting operations. ! Localitios and nature of work. . . 

~r w. c. Hodgkin•, assi•tant, in "'"l"•ratiou with BeQj. II. Smitb and ii, Survey of the boundary line between the States of PennRylvauia and 
i Danie\ Farra, aun~j'ors for the Jo'ut CommIUi,.:siun. De~awa.re. 

2 : James Jt Baylort a.es1stant --------------------------------------- Pbya1co..l hydrogra.phy; eurveye of parte of the1 waters of the Stafo of 

' Virginia. for the location and dolitu~ation of -oyster beds. 

s I C.H. Bo-y(l, assistant------------------------------------------- Completion or tmrveye for the Chickamaugaa.ud Chu.ttauooga :Xational 

' Park. 
A. T. M.osrna.n

1 
assistant; C.Il. Sincls.ir, a.E!Sistant; G. R. l)utna.m, a.id_ Preliminary invAgtigation of the meridian bounda1·y line between tl~e 

Sta.tee of Ohio and Indiana. 

6 A. T. Mosman, Mf..istaut and TTnited StatC's Cnmmiseion~r; 0. B. Sin· Determinations in latitude and longitude of pointa on tho boundary 

cla.ir, assistant~ and G. R. Putnam, aid. line between th~ United States aut.l Mexico, eelected by the Interna

tional Boundary Commission. 
6 George Davidson, assist.ant--------------------------------------- Exa.mination.s relating to the United States post office site, Sa.n Fnm:

cisco, aTid eel"Vite as a. member of a Board of Engineers to devise a 

. sy8t"'m of sewerage for the city and county of Sa.n FranciS(';o. 

71 J. J. Gilbc~rt, aesifltanL--------------------------------------------i Survey8 fur the Harbor Liue C'..ommis6iun of the State of Wasllirigton. 
8 ! Edwin Smith. a~h1tant; Uc.orge DaYidson~ assii:;ta.111. an·l E. D. Pres- ; ObtiervationB at Rockville. Md .• at San Francisco. Cal., and .at Hon('t~ 

1

1 
ton, BSBista.nt. 

1 

lulu, llnwaiian Islands, for inve;iitigath1g the variations of latitude 

io. ~·o·i11eration with the work of the International Geodetic Asaocia~ 

l tion. 

-·-------------------



 

UNITED STATES COAST AND GEODETIC SURVEY. 

TABLE No. 2-1892. 

Statistics of field and offire U/i?rk of tltc Coast and (;,-oddfr Szrrw_)' _for the .fiscal year IJ'92, 
am! Iota! f,, J1111f' 30, z,_\'92. 

Total to 
: June 30, IS<JI. 

RECO.:\'.'.;AISF'ANCE. 

Area in square statute miles--------------------------- 401 J<;O 

Parties, number oL------------------------------------ --------------

:BASE LI:-./E~. 

I 
Primary, number of_ _________ --------------------------1 
Primary, length of, in statute miles ______________________ \ 

IS 
IOI 

Subordinate, numhcr of ------------------------------ 1)8 

Subordinate and beach measures, length of_ ____ ------ ----1 52S 

. TR L~?<G!JLATION' I 
Area Jn square statute m 1!es _____ ---- ______ ---- --- - ---- - -1 
Stations occupied for horizontal measures. number of_ _____ i 

264 977 
13 ,p6 

Geographical position'.' determined, numbtr of_ _______ -- - - ' ~s 274 

Stations ocr:upied for vertical measures. number of _____ _ 931 
Elevations determined trigonornetrically, number of _____ _ 2 3~7 

Heights of permanent bench marks by spirit-leveling, 

number oL-------------------- ---------- ___________ _ S-11 

Lines of ><pirit leveling, length of, in statute miles ________ _ 4 2f",:=; 

Triangulation and leveling parties, number of 

ASTK0'.';(nfICAL "'ORK. 

Azimuth stations, number oL---------------------------i 
Latitude stations, number of ____ ------ ____________ _ 

Longitude stations, telegraphic. num lier of - ______________ ' 

Longitude stations, chrono1netric or lunar, num her of _____ -j I 14 

Astronomical parties. number of------------------------,·---------- ___ _ 

MAG:SETIC WORK. 

Stations occupied, number oL ·-- ------------------------! 857 

Magnetic obsen·atories in operation---------------------'-------------

Magnetic parties, number of----------------------------:--------------

' 
GRA\.ITY MEASURE~. I 

Home stations occupied, number of_ _____________________ / 26 

Foreign stations occupied, number of-----------------·---/ 24 
Parties, number of_ - _ - - --- _ --- --- ______ ---- ____________ j _____________ - i 

! ~ 

During fiscal 
ye;:u I~!J~· 

IS 180 

3 

4 

22 

22 20(): 

2r):, 

499 

4 i 

7~ 

89 

339 
23 

4 

15 

9* 
rt 

IO 

29t 
I 

5 

1§ 

I""'""" 

2 

* In addition to thf'FIP nine stations, two old stations Wt'-re redetermined. 
t In addition tn thiti t."tatim.1, tl\-·o old !olta.tions wer.e redot€rruined.. 
l The1·e \Yere ahm fourteen old stations rc-occupiod. 
f Thcrn were also three former stati-0ns rewaccupied.. 
'"*One old station also was re-occupied. 

8.Ex.37-8 

Total to I 
]""' "· ,.,,. I 

----~::_~~~--' 
I6 

105 

139 

550 

::?87 rSfl 

I" ·' h2r 

25 773 
q7S 

2 'J<J 

< ()30 

4 (>~-+ 

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

~:i() 

~bf 

170 

Jr 5 

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

~.'<(1 

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

27 
25 ! 

I --------------1 
I 
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TABLE No. 2. 

TOPOC-RA PHY 

Area surveyed. in square statute lnih·~ ------------------
T.t_~ngth of gf~neral coast, in statutt:.· miles 

Length of :-;hore line, in statute n1'.1es. including- river:;. 

creeks. and ponds __________ _ 

Lenf[th of roads, in 5tatutc miles ____ --------------------
Topographiral parties, nun1ber of _____________________ _ 

HYDROGRAPHY, j 

T<Jtal to 
June30, 1891. 

36 393 

9 S4r 

97 fir3 

47 61)2 

Parties, number of. in charge ofnaYal officers------------)--------------

Parties, nu111berof 1 in charxe of civilian offkers-----------l-------------

.l\umber of miles (Reographical) run while sounding_------! 472 ')LI 

Area sounded. in :--:quare geographical miles _ ___ _ _ ------! 153 3(i0 

Miles run additional of outsidL~ c~r deep-se-a soundings_ 

Number of soundings----------------------------------! 

necp-se;:1 ::.;ound;ngs _ - - - - - - --- - --- -- ---- - --- - -- --- - --- - - ' 

20 

')2 

322 

13 

CJ.S 

>i 6 

270 

During fisca1 
year l S92. 

022 

024 

810 

581 

23 

IO 

8 

lI 35S 
3 474 

431 7'0 ' -
------------

Deep-sea tetnpera.ture ob~ervations __________ ------ ----·- 17 955 1 _ --- --------- -
Current stations, number of, rn~cupicd by hydrographic: 

pa rt ies ___________________________ - - - - - - - - . - - - - - - - - - _ 

Dt-'ep-sea rurrent stations, number of ____________________ 1 
__________ ,_ 

Deep-sea suhcurrent oLsnTations, nurnher of_------------'------------·-
Deep-sea surface cnrrent oh;;:.;ervation-.::, nnrnber of ________ _ 
Sperimens of butlcnn, number of ______ .. __________ ... ____ _ 

Auron1atic tick gauges established----------------------
Automatic tide gauges discontinued ____ ------------ 93 
Parties doing tidal work exclusinly __________________ _ 

Part!es doing tid:i.[ work in connection with hydrog1aphic 

work-----------------------------------------------------------
Staff and box gau.l(es established _________________________ ! 

I 
Staff and hox gauges discontinued-----------------------! 2 150 

RECOEVS. I 
Triangulation, originals, number of i·olumes ____ --------- _ -[ 6 021 

Tria.ogulation, originals, number of c:ahiers_ ------ ---- ____ · _ ----- .. ____ ... 

Astronomical obsen·ations, originals, number of volumes .. ! r <)81 I 
A .. stronon1!cal (Jbscrvations, originals, number of cahiers_~-1--------------

l'Vlagnetic obsen·ations, originals, number of volumes ______ 

1

/ tJSr 

~I.agnetic observationsr originals, number of e:ahiers _______ --------------

Pendulum ohsen•ations, originals, number of volumes ____ ) _________ _ 

IS.; 

9 

200 

8 

25 
4 
2 

4!) 

8 

I Total to 
: June ~~.o, 1892. 

i 

37 41.S 

IO SG5 

98 ~.29 

4S 2j3 

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

20 

-- - - - - - -- -

4S; 2(19 

1--,, 043 

()2 055 

75~ C58 

13 '270 

17 'i55 

103 

9-l 

2 2Lj 

2 213 

6 221 

1------ ---- - --
! 

Duplicates of abnve, number of volumes _________________ ; (, 523 j 221 (i 74-1 

Duplicates of abu\·e, numlier of cahiers ___________________ _/ ______________ · SS ________ ! 
Geodetic len:lingobscrvations, number of vols"' originaJs __ ·--------- 73 ______________ / 

.Geodetic leveling o!Jsen-ations, number of vols., duplicates_! ____ ---------- 58 
1 I 

Computations, number of volumes _______________________ [ 4 345 7 '1-------~-;~~--
Cornputations. number of cahiers _______________________ j______________ 156 

1 

______ 

1
_~_

2
_-~

6 
___ 

1

,, 

H:~,~:!~::~·~i~-~:1~1~-~i-n~-'-~_n_{'.-~~~~~~-~~i~'.':~~s_._nu~~e~~~-l 
11 926 330 

~ ' 

H:~~~~~:~,J:~c_:~~~~::~~-~~,~-a~~~e:~-d-~~~~~~~~5~-~~~~~~~~-: 3 714 236 I 3 950 I 
~~~~~~~~~~~~~~---'--~~~~~~--'~~~~~~-
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TABLE No. 2. 

, _____________________ -~~~----"----
'Tidal and currC:'nt obsen;ations. originals, nun1ber of yols 

Tidal and current oL•scn·ations, duplicate:-;, n un1tJer of vol~-_ 

Aggregate >-ear.., of recun] frorn aut<)n1atic tide: gauge~-----

Tida1 stations for which reductions haYc been rrade- _______ _ 

Aggregate years of record reduced 

MAPS A_"\V CHARTS. 

Topographic maps. originals - - - - - - - - -- - - - - -- - - - --- --- -- - [ 
Hydrograp:1ic charts, orip;inals -------- ______ ------ ______ ) 

Finished charts publi~hed from engra\·ed plates, total num-

ber oL ____ , ------. ------------ ---------- ------ ----··i 
Engraved ch3rts ·withdrawn fro1n circulation ____________ -: 

Engraved plates of preliminary charts and diagram' for the 

Coast and Geodetic Survey reports, numher of ______ ._ .. 

Electrnt\")>"' plates made--------------·------"·----------
Charts published \,y photolithography, nnmlJcr of ____ _-____ ; 

Charts published by photolithogrnphy wlthdnnvn frorn cir-

culation ____ ----------------- _______________________ _ 

Engr:n·ed plates of Coast Pilot charts ________ ----·---- __ __ 

Engran:d plate~ uf Coast Pilot views ______ ---------- ___ _ 

Printed sheets of maps and charts distriLuted ...... _____ __ 

Printed sheets of maps and charts deposited with sale ~1gent~

Printed sheets of maps and charts sold at Coast :ind (;eo· 
de tic Survev office. __ . ______________________________ __ 

Total to 
June ~o, 1Ss11. 

4 ()/ 0 

3 030 

· iD''I 
I 

2 020 

494 
173 

7~-l 

2 ~::!S 

J{HJ 

So 
10-4 

83; 5 7-; 

401 I</"l 

• JJeginuiug, July 1, 188-1, to anJ inclu,;;ug .TuuJ 301 It::.+~. 

Durjnb!- fisca] 
yea1 1892. 

S02 

f)l 

r,l:•! 

43 
I~ 

(,(, 

54 

15 

9 

53 
21 

33 

Totalt()--, 

June 30, 18 ;~, 

-~--·---

4 i·l2 

3 LJI 

2S.~ ~. 

51 /i 

308 

2 O~\(J 

2 310 

5-()IJ 

1Sz 

72c) 

2 2.S I 

l(j0.,,_ 

.+2. :- l ·" 
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TABLE No. 3-1892. 

,lnformation furnished to Departments of tlie Government in rt!plv to spedal requests, and to inditoid111r!s 
upon application dur£ng the fiscal year endinr; June 30, I892. 

Da-te. Name. Data. furnished. 

1891. 
Jul:r 0. M. Carter, Captain U. 8. Engineers ______________________ Tracing from hydrographic is.heets (If survey of bar at St. Simon 8011u•l~ Ga 

3 B. E. Cobley, St. Ignace, Mich _________________ .., __________ CllangG- of magnetic declination at Mackinac- I eland hotwet-u 182~: a1.1d 1840. 

and the pre~ent time. Annual change in 1891, and approximat•· declina

tion at th~ iela.nd. 
,. W. N. Whelan, Philadelphia. ________________________ ., ____ Height above the ocaa.u of the benchmark ntthe Great Bridg.._;, St. Loui,.,, lllv. 

9 H. S. Hains, 811rveyl}f G-eneral, N. J ----------------------- Date of maximum annual change in the secular Yariati-vn for Jarneetuwn, 
N. J., with reference for the State. 

Hr. F. E. Stewart~ Wilmington1 DeL----------------------- Difforcncc in time of Sandy Hook and Cape May Light home~. 

9 ll'or steamer Macalester, \Vashington, D. C ---------------- Ta.hie of distances on the Potomac River. 
10 J. B. Kaufman, County Surveyor, Franklin Couuty, Pa ____ Copy of Appendix No. 11~ 1S89. The distribution of the magnetic declina-

1 

tion in the United States for the epoch, 1890. 
11 W.W. Duffield & Son

1 
Civil J~ngineen11 Pineville, Ky _______ Pamphlets relating to terrestrial magne.tism, four; bullf·1in""' two and 

I -charts two. 
13 Rev. C. W. Baldwin, Secretary of the .American University __ Drawing and tracing of the site of the American Unh·<-'"r~ity1 in the Di.-..trkt 

-of Columbia. 

16 C. J. Reed, 224 High St. Orange, N .• J --------------------- Five pamphlets and two ch&rta relating- to mag;H{'tic ob~Prvatiou-R and n~i,:n.It~. 
16 Warrun, Ohapma.u, a.ntl Farqulrnr, Ncwpurt, R. I---------- Tracings from topogrn,phic sheets of thf> shore 1ine uf ~tat"ll f15Jand from 

RoB5ville to P<>rt Richmond. 
18 Awos Roman, Ana-cortes~ Wash _________________________ Tra.cing from bydrograpbic sheet of SUr\'PJ of Anacort1~s or Ship Ha1bor. 

Wasblngton. 
2:1 E. E. Ely, Surveyor,. Fredonia, N. Y ------------------ Cha.nge of magnetic declination between l'iOO and lSf)-[i at rredonia aud at 

Dunkirk, N. Y. 

23 H. W. Clarke, Syr&euse1 N. Y ---------------------'""------ Aetronomical latitude of nine stations on Boundary line IJetw-een ~ew Tork 
and PennsylYaDia as determined in 1879. 

24 Peter 0. Haine, Lieut. Col. U.S. Engineers ____________ Tra..cings from survey& of the bydrography of parts oftlH• l'oto1nac Rh-pr. 

25 Aspenwall aud Lincoln, Bos.ton, Ma.&1 ----------------- Blue prints from tracings of topographical survey of "\'inalha,·eu and North 

Haven, Me. 

25 G. B. Kenniston, Bootlibay ----------------------------- Blue print.a fr.om tracings of topographical sury~y of Bootbha_y and vicinity 

Me. 
2D U. S. Eugiueers ______ ,.. __________ .., ______________________ Tracing of bydrognphy, vicinity of Valiant E.ock, a.nd channels. at Plum 

Gut Jeland a.nd Ga.rdiners .Bay, Long Island Sound. 

28 United States Fish Commission---------------------------- Projection on scale 1-40 l-OQ of parts of the coast of .South Carolina. 

2'9 \V. C. Church, N. Y -------------------------------------- Heights of three trigonometrical 1tations in "\Vestcl1e~e-rC1Jnnty, N. Y. 
29 W. S. Stanton, Major U. 8. Engiueers __________________ ... Magnetic declina.tion a.t Tennant Harbor, Me., in 1855, a.ml cb11ngo aincP 

that da.te. 

so Henry Mitcbell, 1'antuckot, M&88------------------------- Tracing oftopogra]lhy of part of Nantucket Island. 
3-0 Peter C. Ha.iu!5, Lieut. Coi. U.S. Engineers _______ • ___ ., ___ Description of bench mark, Lynnhaven Inlet, Ya. 

Aug. 4. Poter C. Hains, Lieut. Col. U. S. Engineers ____________ ,..____ Tracings from hydrographic sheet of survey of Lynuba.ven Roarl8, Va. 

4 G. L. Gillespie, Lieut. Col. U.S.. Engineers ________________ Description of bench mark, Bolland Landing, .Jamaica :Hay, K. Y. 

6 A. ·w. Ric.e, New Britain, Conn---------------------.. ------ Expression for au<l diagram of the secular va.riation Qfth~ uutguetic dedina· 
ti on in vicinity of Hartford, Conn. 

8 J. P:"'Boga.rt, Engineer Conn-ecticut Fish Commission------- Tracing of the topog-raphy a.nd hydrogra.phy of the. ConnPetic.nt shoN from 
Greenwic.11 Point to Long Neck Point. 

9 Miles Bock, Engineer of Ouatema.la Boundary____________ :Fifteen J>rojections on a sea.lo of 1-200000, and one on sea.le of 1-500 000. 

10 U. S. Engin-eers _____ -------------------------------------- Tracingg from original topographir.a.lsheet.s Qfpartsof~anag-a11i;<t•tt Bn)·~ B. I. 

10 United States Geological Survey------------------------ Projection on the Clarke •pheroid, plotted on the charts of tbe Loui•lana 

cud. 

14 J, N. HeClintock, Concord, N. H ---------------------- ~ogra.phical position offiTe stations in New HJt.mpshjre antl Ma.ssachusett-f'. 

lll United Sta.tea l!'iab Cumwi"8ion ---------------------- Tracings of topographical and bydrograpbical sheets of lbe survey of Stono 
Rinr,S. 0. 
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TABLE No. 3. 

Date. :Kame. Data furnhhed. 

1891. 

\Hg. 2! ~t:t!~ uf~ortl1 Carulina ----------------------------------- T1·aei11~0> oi original hydrogruphic 8heets }r;o::!. 1871aud1877, showing loea-

[ ti011 uf oyster bcdR. 

~ept. 

lld. 

22 J. K. A!,t1ott, ~outlt :'.\Iiib, 4.'arndeu Ct.n1111:--, :K. C -----------~ l\lug:udk di~cliuation ou ~Orth River for 170-4~ 1785, and 1801, with lwarings 

j foenwr and pr("fH>ut, ofnn old line. 

t22 \\". S. ~tan ton, Mnjnr l'. =--- Ei1gi11"P"~----------------------i )lag:uetic. dcclinatiou a.t Na.rra.gua.gus Bay, Pond Island, Me., irr 1851 and 
j 11';:)1. 

24. C. }:. ]. f1.pkins, CiYil JGn.!:!;ine-er _____________________________ 

1

1 An::i.1J·t.kal expr~ssiou for tbe ffifLgneiic declination at Rome, K. Y., for the 

l·t•rioJ 1790--1890. 

24 S. B. ]lcK• P, l\irt Hl•riry, 'S"ew York, lr{lll nre 0nmpany ___ Jte11ort~ OH uwgnetic declination iu :Ef>E.ex Couuty, .N. Y. 

2:. IS. lL Rict>, l'kiah, ('aL____________ ! l,>t.tituth• of Hlad;.: Roek, Round Rock, aml Chemi'"'" ;\fnnntain. 

29 r \V. K. :'.\',it ti n::;lt:1111. ('fril _t~ngi llP,(>l. iwd C(Hll~.ty SurYcyor, \ DitlereHt(• between local and stalldard time at East\·Hlt'. Times and azimuth 

Ea::!t,-ii!e, Ya. 1 of Polaris at elongation. 

29 A.,\-. ~ht-.ifr~·. Philrul~·lphi}l --------------------\ Mnp;u~tk rleclination at Philadeli:hia for the period 1884 t.o 1891. 

m ~. 1\. Hin•, t 'onn ty N1n1•yur, Cl~ icth, ('al -------·~---------~I Geogrnpl1ical positions of six stations near Shelter Cuvt·, Cal. 

3 .J. N. :u~·Cliutol.'.::;:, Civil Eng-iw·er, f\•nrnnl, N. II-----------1 Azinwth nnd distance State Hous~, Boston, to stn.tion Powderborn 2; 

I 
a.]'pendic<·s 6 and 7 of 1884: S of 1885; 8 of 181'j.8_ 

F. ,}, Bakf'T, Civil Engineer, ~all :FrnnLi~1·0, Cet.l ------------ Geu~rapl1fra.l position~ a.m] geodetic Llat.a for tltirty-t-.ix vuintt'! in or UC&L' 

Golden Uate Park, San }'randsco. 

~I )tL·J·)· :\lPri\.\1.tlif~.r, :-lecreta\ry.J~oard ofTratlc, .Jaekson, Tenn_: Heightti from svirit-le\'eling of sevt:ral be111 .. ·h nu.rka from. tho Memvllis-
~ Charll•st-uu a.111.1 Mul1ile & Ohio Railroads. • I L. I111·1J0T", \\ a,..;Ju11gton, I.(. ______________________________ Dis.tancC< 1.air linoJ from \\rasl1ingtau, D. C., to Pensacola, Fla.. 

7 \V. H. 1'ink<::>r, C'ity Enf;illt'er, Corona.do, Cal_ ______________ nC's,·ripti.flD of bench mark, San lHego, Cal. 

8 J. '\\~. nl\\ ell, Ilircctor ruited =:-:tak-8 l~Polugical Suryey_____ G·.>ographic po:-itionB a?d deocripti'OD3 of t1tation~, vkiLdty of Poughkeepsie, 

10 

l!l 

18 

18 

2"'1 

28 

1 
2 

8 

N. Y. 
T. G. Hazard, !\arragansPtt Ph•r, R. r_ _____________________ _i Descri11tiQn ofStatiou ")lceting Hous~ Hill, 2. 

J. E. H.;irriman, Civil EH~iue('l", 0orpw:1 CJ.riati, T.-.x -------! 'l'w('ut,y-one g1·ographic poAitious, descriptions of stitti0ns, a.nd geodetic dat.a, 

, -, ',, . ,.- ·- J -._tr.ia~~nla~ion of part of Laguna Madf('., l'ex. 
I. J,_ ] r 1Jllll, I; ~tlY,:(', "ts _________________________________ ' I : OJCCtlOU 'Iable8. 

A. C. Cox, 8urv('o:- or
1 

Grafton, Vu __________________________ ( Apr•cndice~ 7of1888; 11 of 1880, and Bullutin No. 14 relating to terr\-sh'ia.1 

) magnetism. 
,v. :S.tarswood, Boyden, N. a _______________ .. ______________ ~I Height of l'!Ioores 1\-'fnuatain, N. c. 
J. N. l\lcCliut.o(·k 1 Ch·il 'Engine('r, Bnst011 1 1\la;1l'l ------------, Lii>t of 127 w•ogr1:111hical positions, distances, and al!'imntl1e, vicinity of 

l 1cter C. Haius, Lieut. CoJ. -U.S. Eu:::;itw.-1s __ 

N. 11. l\i.rquha.r~ Cornmoclor.P U.S.N., Chief of Rurea.u of 

Ya.rdf;! aud Uoc-ks. 

\ Bosten. 
Tradug of shor~ line of Lyunhayeu llaJ, Ya. 

Geographical positioils of tTigouometri<'al station~, "Port Orcharrl a.nd Sin

clair Inlet, Ungon. 

~Late: of ~orth Carolina.--------------------------------- }h1J1licate and traciugfl of original bydrographic e:.heeb; Xos. lb71and1877. 

(Oyster berl 1mrvey~.) 

10 D. 1J81lt:\ Bl·llair, N. C ------------------------------------ 'l'hree pamphlets cm terrestrial rnag11etism1 and thrn~ isogonic charts for 

1885 and 1890. 
10 Hou. Jnhn Goude _________________________________________ : ]louudary line bet'lf~en Jllar:yltmd and Vin.?;inia, plott<·d on ch1trt. 

10 Dr. ,y. B. ~raifE"-----------------------·------------------ l'vpi(·~ of ntapsin tlw Koltl f;ollectioo at the State nc1ntr"tmeut. 
10 C. M. Hendley,~'"'. Ya ... , flpntral k Pitt-<l•urg- R. R. Co ______ j Di~tances from New York City to Delaware Ereakwntcr, and to Philadel-

J phia. N1.>rfo.Jl\:, and Ne\~"p0rt News. 
13 C. IL Ha8wdi, Chil Eugineer, NPw York _________________ _! Jnstructions for rnal;;ing waguctic ul1sen·atiom:1 arnl pamphlct:s relating 

~ ~ thereto. 
16 I J. '\\r. Powell, Direct-or Geol(1gkal Survey---· ______________ j J}csniptions of twenty-two trigonometrical i;ta.tions in southern Louisiana. 
]9 I J. '\'"o(lldri<li;-(1, \\ta.,,hington, }), c ________________________ _! Geogrn.phical pusitionfi of prominent point5 in the District of Columbia, 

s , ' . I a~tl historical ll~le-s on the same. . 
20 E. r..;:, Starr, I h~la!lt-!lflhrn. ______________________________ ... _,.._! l.iat1tude and long1tmle of OUeuton and E~gewood, :Md., and Barbournlle, 

, ·v·a. 
21 F. A. Mabau. Ca.pt. l:. 8. l~ngineers ---------------------- ! nr ... niptlom1of twelve bAnch markR, NAw Jersey, Delaware, and Virginia. 

22. D. C. Hurn"ltou, Cvl.' l'. 8. E11~~;it1eertJ _____ ------------------
1 

Tral'iug of tnpogra1)hy and hydrography of Guilford Ha.roor, (Joun. 
23 1 F. A. Mahan, Ca1)-t. t~. S. Engineeri,1 _______________________ J Df'Sf·ription of bench ma.rk, Delaware Breakwi:tter. 

24 State of Nort11 Ca.rolina. __________________ ._ _______________ l llnpJir·ate and tradug of origina.l hydrographic sheet HHi9. (Oyster bed 

sun·ey.) 

24 .James Wic.kp1· ... l1nm, 1'tH·onrn:, ~·md'-------------------------. Copy of .Za..ltier's map of America fr.om the Kohl collection. 

24 II. N. Howa.rd, \Ya.~Uiugtou~ U. C ---------.. ---------------! 1>i"1auce lJet\\·eeu the C.witol, '\Va~hington, D. C., and Weems Windmill,1tld_ 
26 

28 
T. ,V. Symons, Capt. l'. ~- Ii:ugin('<.'rfi------------~---------: D~sn·lption uf hcuch lllark, Bandon, OrPgon~ 

Cartt'r, Ma.cy & Co., New York1 N. Y ---------------------: Copy of Appendix No. 15, 18S7, with tablm of temperature and density ot 

I sea at points in New York Harbor. 
J.C. Bra.1111.er, St&te Goologist, Ark----------------------, Eatlma.te of coat of a magnetic survey of the State. • 
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TABLE No. 3. 

~ate. j ___________ x_a_n_ie. 
Data 1nrnil::'l1ed. 

I ·--····-·· ···---1,-· 

lb91.·.,o I, 
(•ct~ .> A. n. Thun~tuu, l:ngi11"1.~er, r;e<lalia, Mo ··-------------------i Height abO',·c sea of bench mu.1·k at tiuda.lil:"l ('Pllrtbouse. 

Dec. 

30 I 

12 

13 

E. ~.Starr, J,yons, ,\-a::na Co., N. ¥ _______________________ i (~j•u,:;r;q111ic~tl positi•JD of l.iyon±-. 

U. S. Engineers ___________________________________________ ; 'l'rad11;: of vart of thB hydrugrapL_y of tht Jl~itoma(' Jth:er from r)rigillal 

- I t!lrnl~t8. 
u. ,V. llay('i5, Lt•hnrwn, Pa--------------------------------[ G"ograpJii.·al po.:.itiou uud heigllt of be:ucb n1ark at Ld1a1Jl)U; a.l"o n1<.q;1wth: 

, •·harts for the State of Penn~vlvania. 

J. 'rt)l)ldridgt\ ,,.ashfogtoni D. () __________________________ 11~:~ai11tiou o:. tile \Vilkesi: meri~ian monurHL·nt lJuJ th of the Cavitol. 
Jlc·r11utnn Trott, Sea Ha-ven, \Va::'.h _________________________ 'Irt.lal datu,, 'Willa.va Bay. 

Fuitcd States Bcnat€ Commis~iou ou JlrilltiHg --------------i ~)ra.wiogs of maps of the 8CYcral Sta.tea, a-howiug tlH· Co1'.gret1,!donal Vb:trict.8.. 
G. E. L[l...llsliaw, F.nginPHi .S11~1,rtanhnrg:, S. (' _______________ 

1

. l"'eYf"•ra11iamphlets u.nd chart;; on the magnetic declinatwn. 

\\'.A. Cattell, Assist.allt Cliief Eng.:iuePr, R.R. Uo., Long- lleecriptions of tweuty-.seveu bench marks, Long J~land, !\. Y. 

Ie.larnl City, N. Y. 
16 W. A. Ca.ttel1, Assfata.nt Chief }~up;iuecr, R. R.Co., Long Deb-cri11tion of bench mark, Shinnecock Bay, Lonh hland, N. Y. 

lG 

23 

]i,;Juud ()ity, N. Y. 

C. L. "\V uoUbtuy, Civil Engine..•r, Pllltts!,urg, .N". Y --------- Geod•~tie re.sult$ at 1lm1· trigonometrical t=tations Yicinity 1 ~r l1latkibul'g, witl1 
dt:scri11tiona of l1ase mounmeut~ . 

R .. R. of New ,Jersey. Ua!twa_y lliv-er to Uuruer Stake Light. 

• Tucob M. Clark, Civil Engineer: Elizaheth, !'-ii. J., for Central I\ 'l'radng of t.opogra11hy and hydrography of pnrt Stat1:n Jalawl &m 11 d, from 

24 1 W. T. Hossell, Capt. U.S. li:ng-irn•(Tf- Mill En:.(r Comm'r, D.C_ Dc~criptiour: of 1::16 trigonometrical poiuts in (or dose tiJ: the J)i~trkt of 

I Columbia. 

25 I Hou. I.ynde Hmrisoo. New HtlYim, Conn------------------ Traciug of topography and llydrography in the vicinit~- of HuilfnrrL < ~ 01m, 
~7 1 W. J. L. 'Vlrn.rto11, Captai11 R. ~- - .. ------------------------ Tracing of bydrograpflic exa.mi11ation of Se11.ttll.:' Hock, (;rn•m<>-::: ChamH•l, 

'va~h. 

27 Pro I'. Ji'. lligt'low, U. B. ".ea th er Uun·au___________________ Copie::; of }Jhotographic tra.ceB of the .Adie mtt.gueto;;r.apbFl and t:tlinlar rC'snlt-i 

of differential mexsur(,S of decliua.tfon, horiz01ital ~~11d Y<'nkal fon· ... fur

Jnut' lf> tn 20, ISSY, ttt Los Angeks, Cal., and !!curly rt·H1lir.:.:- 111' tra1·1·~ 

for th-e month of Jun!\ 1883, for eaC"h of the tlnee umg:111•1ogTaph~. 

2.:! S. H. Bracket!, tmicber, ~t. ,Jo\Jm•lrnry, YL---------------- Geo~ntphical position of place. Alsu thrtit:' rnagnPtic pa11~r~ a11U if'o; .. :.r•uic 
I cliart for 188!). 

30 

2 

10 

\V. O. n. f>ixon, F:f'dalia, ~ro _____________________________ _j lI t·Lght of bench ma.rk at Sedalia. alio~e the le-\"Pl of tht• (jnlf. 

United States Cru·mfl Bun"a.11------------------------------j ·Map of Alaska, corre('ted and titlf drawn, for phutolithograplling. 
the same for map of f;Ontheast Alaska. 

Horncf~ Litd1field, Kendall Green, .Mastl--------------------~ T_fr.adnp: of topograpLy iu tbevici11ity of Scituate, l\lu,.;s. 

T. E. Nt•wl•old, Assi:-ita.11t Eng:ill('er, D. C---------------·- -\Height of ben1·1l ma1'k ou Ma68achus('tfs AYenue exl<•ni-k1L 

G. \V. Hayes, Civil Engmeer. Lebanon, Pa _________________ I U1st(·mce and a.zimuth of line f':r0vernor !tick to dmrrh z;;rir~" JJf'hf\1wn. 

R. A. Cu.mm, Surveyor, Newcastle, Orai,_, Co.i Ya ___________ J\laguetic declinatio11 at a place hl 'Wec;t Virgiuia. for lt''.I:!, 17.!:il, and 1794, 

with table of cb1u1ge of declination, two pa.m11hh•ft'1 twu ittngnuic ehurtsi 

fur 18:!<15, and a copr of Bulletin No. 14. 

R. B. Fulton, Professor. University of IHissiFsippL--------- Dlag""netic blank forms l to 5 inclusivE\ and copi•8 of App€ndix 9 of 1887 

] aud Avrcndix 10 of 1888. 

L. Wilson, Eni:;!,·inec-r, Haverstraw, N. y ___________________ _I Geogra.phiea.1 position of mouth of Porlopen Creek. 

State of Nortll Carolina __________________________________ ,_, Duplkates and tracings of original hydrographic sheet:; Nos. 1867 a.wl 1868 

) (Oystff surrny.) 

L. Wiliwn, Eagiu~er, Haverstraw, N. Y--------------------1 Gt.•vgrapbical poaition of southeast end of boundary Hue-, Nev. Yo1·k arnl 
! .New .Jers£>y, des-criptio.n of Station High Ton1(•1 N. Y. Alt:l• ,.;u~l". .. ''·"'tion 

1 hm\' to survey the boundary line between Orang(' and Rock laud Co .. .:\ .. 1'. 

J, S. Houlton, 8tatf Cvmmaml-er1 R. N., Marine Depart- Copy of Appendix 7, Report. for 1888, a..ud of Appendix 11, Rr'})Ort for 18S~ 1 • 

ment, C1umd;1. 

IO Boa.rd of Commissionel'f! of Pilot'!, N-ew York, N. Y -------- Tidal data, Governors Island, N. Y. 

11 L. \\'iJ,;on, Civil Engineer, Haverstraw, 'S. ''-------------- Tracing rd tho triangulation of the northern hnnnd.a.r;v of NP·w .J,,n:e~-. 

14 G. L. Gillespie~ Lieut, Col. U.S. Engiui:-0rs _________________ 1'racing of the hydrogra11l1y in Sew York Bay, from Fort Jfa.milhm to 

Coue;i.' l!5laml and in the vicinity of South Amliu-~'-

14: \V. A. Jonee1 Major U.S. Engine0rs------------------------ Ln.titnd~ &end longitude of Helena, Mont., and descriptiono:::. of a..stronomkal 

statitm. 
16 A. P. Davis, Los Angele~, Ga.L ___ .. __________ _.______________ D('Scriptic:m of the htl.Se <•m.18, Los Angek:R Jla,..,eaud its length. 

17 J. c. Branner, State Geologi8t of Arkansas_________________ :ntodifkution of tidPl'I in the Gulf of Mf1xko under a cffhtin geologfoal 

condition. 

lB Hon. John Goode, W1Lshiup;t011, n. C---------------------- Map p.;lwwing l~mmdary line betwt~en Mu•·.)IBnd a.nd Virginia. 
19 E. C. WbaJoy, Enginrer, 'V1tl{efi.eld, R. }__________________ D1,ri.criptiun or three stations, survf'y .iu Rhode lPfa.nd. 

19 J. W. :Powell~ Director Unill!d :States Geological Sun·E'Y-----J Seven geogre.phit'td po8itione on th..- coo.st of Loui~iana. 
28 United States Geological Survey _______________________ Potlition of three astronomical stations in Texaa. 
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TABLE No. 3. 

Date. ~ame. Data furnished. 

1891. i 

Dt.:c. 2!J f Mr. Pnnuel, Norfolk, Va__________________________________ Tracing ofhydrograpby of Willoughby Bay, near entrance to the Cl1csapeake. 

30 I ~i. 'I:!'. LihJ.c_r, 8nn·eyvr, \Vl1itdidd, N. IL-----------------,! T\YO mri~nf>tic cbartP-. 1855. two Appendices on secula.r,·aria.tion of the mag-

i H92. I untie needle, and one Appendix, distribution of magnetic declination, 1890. 
J:rn. 2 

1 
8tate of Nnrtt1 Garoliua ___________________________________ j Duplieates aml trarings of bydrographiQ..,Sheds Nos. 1865 and 1866, parts of 

I 
i l'H.mplico Sound (oyster bed survey). 

2 \\". D. \Vade, La ~lontl', ~lo ___________________________ ·-·-! IIPight above- the sea and descrit)tion of bench mark at La Monte. 

4 Jacob M. Clark{., Elizabeth, N. ,L---~--------------------- Tradng of topography of Staten Island Sound, vicinitJ' of Elizabeth Rh'(;r, 
N.J. 

ll 

11 
ll 

11 

ll 

]~ 

l~ 

13 

1~ 

21 

23 

24 

R. U. Goo<le
1 

lT11ited Stri.teB Geological 8urvcy ______________ Poeition of magnetic station a.t Spofford Junction, Kinney Co., Tex., and 

magnetic declination in Febru~ry, 1890. 
H. )1. Chittl'uclt•n. Lieut. F. S. Enginc·crs_ _________________ Geographical positions of Helena and Bozeman, Mont. 

c;. E. 11Jd(', Wn .. Hlling-tou, U. (' ____________________________ _/ Heights of 8tations Mount Mansfield, Camel's Hump) and Styles, Yt. 

,J. w·. l'"uw-E-11, lJir~ctor Unit1:1l 8tatt•8 Geohigind SnneY-----l Heights of Cross and Brusby Stations, Tenn. 

'I'. T. "Youug. Connty Sur\r(·yor, Jo-ut·i::li,iro, Tenn-----------1 Twc) isogonic charts for 1880 and three AJf.pendicea on magnetic declination, 

I 
a11d Bulletin No. 14. 

W. Md.~ulloh ___ ~------------------------------------------ Ge-ogrAJlhical position of Boston State Il(JUSe and New York City Hall. 
.J. IL 'Vilhr<L Ca.pt. U. S. Eu~>ineers _______________________ I Descriptions of the monuments marking the Lums Point base line, La., with 

length of base -and h-eigbt ahove the Gulf. 

Ho1J. .Ja1'. H. O'Nt.·il, M. C------------------------------ Blue print of hydrogra.pl1y-Entrance to 9rays Harbor~ Oregon. 

Jaln<'f.. B. T_:pton, (J1·td.i11, 'Tillamook Co., OreboIL-----------! Blue print of Entrance to Grays Harbor. 
.J. lJ. :Nehf~ Ocasta, \\ <Ll-ih _________________________________ : BluC' print of };nttance to Grays Harbor. 

C. L. Sliaw, Astoria, N. Y------------------.. --------------' G<·ographical posltion and height of six trlgonometrical:points in southwest 

.. ' " , _ .. I • Vermo~t and v~c.inity. . . . • 
\\ 1lso11i C. E., ll,tverstraw, 1'. \'.---------------------------, Gf'ograph1cal positions and descr1ptwn@of Bear Mountain, High Tor, Stony 

i Point Lightl10uoo and Fort Montgomery. 

M. A. Hanford, Lewi:41oro, \Vcstcl1ester Co.~ N. Y----------) Geo~raphical positions of Eald Hill aud Hanford. and height of Bald Hill. 

Henr_y Ureerl, l.iynu, Ma8~--------------------------------_I Tracing uf topography of Lynn Harbor. 
~-. F. Smitl1, Majur (retired) 1;. S. Engineers. U. S. Agent_ Trac-ing of topogl'aphy of upper course of Lewes Creek, from De1aw._re 

Breakwater to Rehoboth Ila.y. 

l;nitcrl State~ G~ological Surve:Y-------------.. --~------------ Tracings of topography vicinity of Bath a.nd ofBoothba:y. Me. 
D. c. Houston, Col. e. 8. Engineers _______________________ DescriJJtions of bench mark, Greenport Harllor, N. Y. 

~6 J. \\".rowel I: Dire:ctor Uoited Statea Gt:oloµ:ical SurYL'J---- Fifteen geogra.pJ1kal positions in Kansas, between 98° a.nd 99° west longi-

tudo; also heigbte of the stations. 

2fi II. \". \Yinchell, AS8istant State Geologist, llinnesota _______ I Information relating to the theory a.nd use of the magnetie dipping needle. 

'.!~ L. ~- C:hnstemien, .Attalla, Al.L---------------------------) Geographical position of .Wort Wayne, Dekalb Co., Ala. 
•;o I John OllJerg, J11Urnu Offh:c, Vl'"a~,)Jiugtuu, D c ______________ I Geographical fJOl!ilIOn or Fort Smith, Ark., aud Texukaua, Ark. 

FcL. l !.h::isour1 River Comn1ission------------------------------- Copy of the geodehc results of the ma.in trumg:ulat1on b-ctwecn St. Louis nod 

Kansas City. He1ght of bench marks of sriint-hnrp,ling and their deecr1p-

I 
tiuns hetween the same cit1eB. Height oft11eSt. Louis standard bench ma.rk. 

J. Arthur Wmslow, State Geolo-~ist. M1ssoun _________________ Result of the determmat1on of the longitude of "Ma.con, "Mo. 

3 N~ 11. }:'"'arqulia.r, Ct1mmodorc U. S. N., Chief of Bureau pf Tracings of topography and hydrography of the site of Na.val station on 

Yartlf'l nrHl T>ocb. Puget Sound. 

4 U. W. U_vde, Engin(•er, Urigllton, Mass------------·------ Geographical poeition of Mt. Auburn, Mass., and dista.nces and azimuth.a to 

Hoston State House and Powderhorn. 
6 .ll~hn C. ~ob.r, n-o~ton, MasEl_ ----------------------------- Information regarding the length of c()a<:t line of the State of Mruisachusetts. 
6 G. ~- Eng:inecmL __________________________________________ Tracing of toµography of North Point, J>a.ta.psco River, Md. 

6 U. R Engint-<'1"8------------------------------------------- Tracing of .Jones hhrnd, Sa:rnnna.h River, Ga. 

6 t:. 8. En~iaen-s_ ------------ ------------------------------ 'l'raciug of topography of parts of Puget Sound.. 
[J l"nitcd Statt:s Uonunii'.i:;ion of Fbh and 1;'h:1ohlf'rie:i_ __________ ~ The boundary line 1;etween Maryland aud ,~il'giuia plotted QD Chart No.133. 

Henry C. Do.rhour, l~ostnn, ll~--------------------------- Dlue print. of r«:ent Fmrvey of Grays Barbor, v,.·a.sh. 
\V . .A. Mcl\o.y, llth-n~ Pa ________________________________ Magnetic chart for 1885 and Appendix No. 12, Report for 1886~ .Appendix 

No. 7, Rt'portfor 1888, Appondix No. 11, Reportfor1&89,and Bulletin No. l . 

• J. \V. Powell, Director U11itecl States Geolcgi<-•nl Survey _____ 81x j.!Cographical positions in Maryland near latitude 390 20' and longitude 

'T6° 31Y. 
10 Arthtu \\'iu~low~ State Geologist, llissourL ________________ Result for the latitude of Macon, Mo. 

11 .J. \V. PowelL flin·ctor United 8tates Geological Snrw~Y----- Seven ~eo.gra.-pbical positions based npou the I~oaAngelee baee line of 1889-tW 
11 .Jn1tn 'J'atlncK~ Jr., ~ew York ______________________________ Geognt.phical positions of five points in the vicinity of Patchogue

1 
L. I. 

16 ll, 11. Smith, :Bouiuiary Commission, !d.aryla.udand l'enusyl
va.nia.. 

16 W~ W. Car8C•n, Professor of Enginee.rillg, University of East 

Tenn-

Tweuty~fi:•rn ge-ographi('..al poRitions and tlescrjptions of stations situated near 

the curved boundary about Newcastle as center. 

Astronomical be&riug of azimuth mark at Knoxville, 'J6Jl.D.. 
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TABLE No. 3. 

Date. Name-. 1 Data furnished. 

-1------
1 

18~2. 

Feb. 16 A. B. Nowell, Eo.gineert South Bend, Pacific County, "" ... a.sl1 __ j Geographical positions -0f eight tri~onometrical litatiorni on Shoa.lwatn Bay, 

Mar. 

and their de~cription. 

17 W. W. Carsont ProfeBSor of Engineering. University of East Geogru1 fhical position of the College and three va.mphleta bearing on mag-

Tennessee. netic res111ts. 

17 A. B. Nowell, Engineer Harbor Line Commission? "'"'~ash- Descriptions of two bench marks, \1li11apa River. 

ingLon. 

18 W. D. Johnson, Geologist, Berkeley, CaL----------------- R~sult-. of the triangulations in the vicinity of San Francisco Bay, madt' 
accli58ible to him at the San Francisco suboffice. 

18 State of North Carolina----------------------------------- Duplicates a.nd tracings of origi ual hytlrographic sheets Nos. 18G2, 18G:J, 1864. 

(Oyster survey of Pamplico Sound, N. C.) 

1'9 Benjamin H. Smith, Boundary Comrni~sion, Pennsyhan.ia__ Tracing of t-Opography of 11art of Dela war(~ Bay. 

19 Eugene G. Blackford~ President Fish Commissiont New York_ Copies of hydro~ra.pbic sheet No. 1664, and of topographical sheets Nos. 17:2:4, 

1726, 1727, li28, and 1730, north shore of Long- hland, N. Y. 

20 (;_ W. Ray, l'I. C------------------------------------------ Appe-udit--es No. 7, Report' of 18&;, No. 11, Report of 1889', and Bulletin No. 14. 

2U C. JUauly, Attorney-at-Law, Winston, N. C ---------------- Appendices Ko. 7, .Report for 1888, and No. 11, H.eport for 188!-}. 
23 .J. V. Jacksf)n. :Marlboro~ ]lass _____________________________ Information regarding the gr<'ate~t depth of d(lcp-sea ao1mding. 

24 A. N. Damrell, Major U~ S. Engineers--------------------- Desrriptiun of three bench marks, ")lohilC', Ala. 

'26 A. M. Ford, Salem, N. J---------------------------------- Tidal dat.a for the Bahamas a.nd BPrrnnda.~. 
27 C. Manly, Attorne;y-at-Law, Winston, N. C---------------- Ex1.1lauatiou of manner of U!jin:;- an isogonic c:lmrt, aud tl1'cli11a~iOll at Gre{·ll~· 

boro and at Salislmry, N. C.~ for J."'ebruary, 1892. 

27 John Tatlock, Jr., New York-------------------------- Distance, pmition, a.nd dfrecti•m of liw~ Fire Islam) I.ightlrnu"Bt:' to Lung: 

2 

2 

W. E. McClintock, Boston, Mase:-------------------------
Alex. E. Kastl, Vicksburg, Miss.; Maj. Chas. J. Allen, U. S. 

Engineers; Lieut. D. A. Ha.JI, U.S. R.. U:.; Lieut. S. M. 
L•ndrey, U.S. R. 111.; Capt. L. G. Shepard, Chief of li. S. 

R. llf.; Hector Yon Bayer, U.S. Life-Saving Service: 0. W. 

Crawford, New Orleans, La.; G. W ... -\ngk, Vt!lasco, Tex. 

Cove, L. I. 
Df.'scrivtion of bench ma.rk o.t BaU1, Me. 

To Pa.ch per8on named in list a coµyof the latt' Bl.P'Vey of entrance to Brazos 

River. 

3 D. MaeCa..~hiu, Passaic and Elbow Beacon Light. N. J -----· Description of three heucli rna.rk~, ~ewark Bay. 

6 W. G. Russell, Count.Y Surveyor, Bu88Elll, Ka~------------ Geographica.l positions of EllsworU1, (;reat Rend. Rnd Walla('C', Kans., anti 

9 

magnetic declination e.nd annual chao.gll for eaC'b of tl•ese ii Jaccs, togethf'r 

with three magnetic pamphlets, Bulletin No, 1'1-, au<l two hwgonic charts 

for 1885. 
Chas. llru;taet.ter, "\Va.r Records Office----------------------- Tracings from Chickamauga battle field. 

JO J. W. Powell, Director United States Geological Survey _____ Niue geographical positions with descriptions of stations, HillEboro Ba~, Fla. 

11 
12 

14 

\Valt.er E. Meserole, Chi! Engineer, :Brooklyn~ N. Y ------- Copies of the topographical sheets of tbe north shor~ of .Tamai~·a. Hay, N. Y. 
J.C. Williams, Baltimore Sun o:ftlce ______________________ Information regarding the greatest depths of the oct>aus. 

EugeneG. BJa.ckf<>rd, PresidentofNewYorkStateFish Cktm- Copies of original topographical sheets No'"1. If.77a, 1577b, and l'i'2P,, noith 
miBBion. shore of Long Island. 

16 C. Vt. Rolfe, Urbana, Ill--------------------------- Description and height of twf'nty.four hench mark~ in Illinois. 
18 Col. John Willet, Phccnix Bridge Company, N. Y ---------- Copy ur the la.to survey of tbe eutra.nce to Brazos River, Tex. 

18 J.E. Child•, General Manager, 0. & W. R. Co., New York __ DeHCriptiou of beneh mark at West Point, N. Y. 
18 g_ L. Sm·~dley, City Engineer, Philadelphia., Pa. ___ .. ________ Four geographical positione, 1'icinity of PhilaUelphia, with description of 

stations. 
19 S. R. Strong, Setauket, Suffolk County, N. Y -------------- Tracing of part of topographical sh{Jet No. 52. 

23 1 F. C. McMinn, New York------------------------------ Appendix No. 11, Report for 1889, and two isogonic c11arta for 1885. 

25 H. N. Savage, Nationa.1 City, Cal -------------------------- Two isogonic charts for 1885 nnd three pamphlets on terrestrial me.g11etisn1. 

26 R. G. W-elty, Civil Engineer, 18 Fayette St., Baltimore, Md~ Two magnetic charts for 1885 and a. copy of Appendix No. 12, Report for 

I88G; No. 7 of 1888, and No. 11 of 1889, 

2.8 J. W. Powell, Director United States Geological Sun·ey ____ Twenty-four geogra.phica.l positjonsin New York and Vermont, vicinity of the 

Adirondack Mountains, with azimuths, dist.auces, and. abstracts of angles. 

28 J. S. Davia, Holyoke, Mase ----------------------------- lnfonnatiou relating to beights and distances in M.assachuaetta. 
28 Obas. S. Bunnell, New H"ven, Conn _______________________ Copy of late •urvey of entrauc~ to Brazos River, Tex. 

28 JWnj.Thompson, ChairmanCommittroouMa.?'landLiLrary, Copies of topographic l!lbeet8 Nos. 9261 934-, 966, and 973, vicinity of Cbatta-

Chamber of Comm-Elrce, Chattanoog~ Tenn. nooga, Tenn. 
28 Bon. C. S. RandaU, M. C., Massachusetts---------------- Base map of the United Sta.t.cs, brought up to date, with Statt' b(•m1dariel! 

c0Jored1 etc. 

29 United States Senatfl Committee on Printing--------------- Dra.wing of a ma.p of Missouri, ehowit'a; CongreEJSional Districts. 

20 I Dr. W. C. Hatch, Stark, Somerset County, M•-------------- Geographical position of Bannnck, 8ome....,t County, Jlle. 
81 I Prof~ IL W. Harrington, Chief of Wea.ther Bunau -------- One do:.o:e-11 magnetic tmc~ shewing vRriations of declination of horizontal 

and -vertical component of the magnetic force, at Sa.n Antonio, Te.x., 
d.nrin& two disturbance perioda in J&UU&l'J" la4. 
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Date. 

1~92. 

.A]ffil 1 

2 

9 

9 

11 

11 

14 

UNITED STATES 1.XUST AND GEODETIC SCRVEY. 

TABLE No.3. 

Name. Data furnished. 

1--
1 i 

•
LJ·,· 'i~i1·,'..('1<11 1~1t,"·r','.·e,,··,(,,'1•·.:~.l'o\g\i,~:'.ll• ,", .• '_".t'o',','.' -lJ-.-~~---_-_-_-_-_-_-_-_-_-__ -_-_--_-_-__ --_-_-_-_ •.; Tradug of topogra1il1y of parts of Cltes.i.peake Bay . 

., ~ ~~ _ .._, Tral'ing of to1Jogra11l1y, vicinity of O<·ra.n Cit:;, :rtfd. 

w·. ~el:::i<1n, La('uniu., :K. If --------------------------------! GeoJdk dotta, I)Of'iti(mr;, and <l(·.ficri1Jthm~ of stations for luca.ting a meriilia11 

I
I liue at Laconia, and two pamphlets on tlw secular,'ariation of the dccliua.

tion, with two magnetic charts for 1880 . 

. J. L. Peterf!l, Cit~· Sin·ve.)'(ff. Coqm:'! Cbri:-ti, Tcx.-----------J Geo~raphical positions 011 Cor;ms Christi Bay, with d-escriptions of statious; 

i threG magn€tic pam1>h1ets and two ma.gnotic cha,rts. 

H. A. Haz('u~ ''·a~llir!!!tlm. IJ. t"---------------------------1~\_p11~rnlke38 and !l, _Report for 1890. 

IL ,J. Uudil~. \\·:1~ldr1~tcHJ, ll. ('_ _____ _ ---------1 Six magnetic 11ampldets and five isogonic cbnrt!J for 1885. 

J'n.1f. J. C. Urauuer, I~t·laruJ l5tanfon1 Lrni n·r:;ity ------------[ 227 geugraphica.l positions of the l?eninsulaof San Yrancisco and of the 1.·oast 

' southward to :Monterey 13a.y. 

Col. R. ~I. 'fh 1 1rnpHJll. 'l'l'lTl:l H;-mt1"~ IHd -------------------! Informati-on &s to lengths of coast line United States, of the Atlantic, G,11]f1 

j Pa,cific, and Ala..ska Coasts. 

~. ttnd \L Srut t, ].'fpv.f, Ya ____ ··---------------------------! Three magnetic pamphlet.a and two isoguuic charts for 188.;. 
F. I~. Hatl1ln1u

1 
Anh111·J:, ~. Y _____________________________ i Iuformati{m about triangulation, vidnit:y of Lalrn Owaska, N. Y. 

Chai<. Gi·:u·e,,,. l\l i>a1hlh•. P;t ----------------------~--------! Iuf-orrnation respeding latit11dc t~nd longitude of Mcaclville. 

'l'h1>mar-l F. :'lfoJ~ Brou!{!yn, ~- Y---------------------------! Traf'ing uf parts of th-e north shore of 8heepshNt<l Ba.y, L. I. 

',~,~1.~~~.' i'.:·~~~1',·: .. '_: ... ".,1·t,.',','1I1' 11 ·,',111••_.',·:,··,.t11~.,~'~: •• ,· _r __ -_-_-_-_-_-_-_--_-__ -_--_-__ -_--_~_-__ --_-_-__ -li. Tracing-0f a. part of topographical sheet, Morichcs Bay. 
ill. ~ .... , ... .. , Chauge- of m£Lgnetic declination since 1794 in Craig and Giles Countfos, and 

I three magnetic pamphlets, two isogouicchartsfor 1885,and Bulletin No. 14. 

I-;. Hui-... Uzad'i:, A1k --------------------------------------! Height of a. bench mttl'k in Ozark. 

H XatLG1ial .\cud··111y (If ::'den1'es ----------------------------! Nine wall diagrams to illustrate paper on magn!'!tics. 

]{~ ~,..., 'H<llt.' Ct1nimith·e- OU rriutl11i-----------------------------! l\Ia.p of Urn State of Ohio, sliov.iag Congrt>!'.itiiurrn...1 Districte. 

1.:-' \\", ~i·c1fl, F!0yd, ,.a-----·---------------------------------: C'hau~e of 1na_gnetic decliua.tion l1etween 17t:2 aw11791i. 

:.:n I•. J\, rw·u1. ~m·n·y11t", 1\T frnalapau, N. J ---·-----------------_) Thrf'e maguetic pam1ih lets an<l three h:iogonic <:harts for 1885. 

~11 \\. F. J .. :1>, l'!t" 111t1111 ~, ;.;. I' ____________ -------- ------------: Tliree maguetic pam11hlets and three isogonie- charts for 1885. 

'.l:: .1. W. Lodd:.,nt, ('i' U }:1q . .::iHt._·r~r, Bluff City, T(_·Hn ----------1 3fagnetic d-eclination at Bristoli Tenn., in 1881, and its vnnual change at 

llristoL 
'2:~ .LE. 1-'ha.\"<'r, ~urYt·y.ir, I1ort La>·acnt Tex _______________ Sc-cula.r variatioit..of the magnetic declination on the coast of 'l'exa.s; t.hrcc 

pamphlets and two isogonic charts t"or 1885. 

,)-., l'. ,V. l'almer. rul)lic Printer----------------------------- Map of thr State of Missouri, showing CongreRAirrnn.l Districts. 

i~ ~I·. CC' .. ·. :,l,a1 11 ·l]e,.1~~-'\ .)1,·,.'.tj~!1.· 1
l:.o· l~l·,·._,E,:1,1g1:,nxc~~.rs ____ --__ -_--_-_-__ --_-_-__ --_-_-_=_--_ -_-_-_ 1

1

; Copfos of topographical sheets CJf the St. Johns H.iYer below .f acli:son\'il le, Fla. 
2::> _ ,, -· . ..._ ·' _,, " n•,_ _ Ii" our magnetic pamphlet1.11, three isogonic chartfl for 1885, anrJ. B11 Hetjn Xo_ 14. 

:.!:: ' ;\ llH-rt 1.ord, :-:-1HT«_'> 1.;-. El iut, Me.-------------------------\ Three mc~netic pa.mph lets and two ifmgonic chart~. 
~;j I Cl1a~. H. ~tHiPt ____ ---------------------------------------] Tradng of tupogra.phy of Fort Pond Bay and vidni1y, Long Island. 
21.~ ,\". 8. ~tanttrn, l\1aj(•r P. 8. :E1Jgi11ccrs ______________________ 1 Tracing of the r!Outh 1-'hore of South Ialand, '\\'""inyah Day, S. C. 

'l.7 ('}ias. A. Al1l_1ott,. Uttnwa: (:anad.a. ____________ ---------------1 Area of the Un~ted Stat~~ and .Ala.~ka. . . _ 
27 J, "r· Pnwt-11, Dm.:dor l tnt('d Stato-s tfo.01oµ;1ca.l Survey----! Ii"'our geographical p<Jstt1ons Ill New York (Cataklll reg10n) and their de-

\ 

scriptions. 

28 IL L Lauillg, Peni:urton, N .. L--------------------------- Two magnetic pamphlets a.nd Bulletin ~o. 14. 

'l~' ! I' r11f. IIP11 ry )fitchd l, ltox tmry, JH>tr:;s ----------------·----\ Copy of tbe survey of the entrance to Brazos Ri·n~r, Tex. 
:~o :--'t•nat.> l'ommitfN· on Prit1ting _____________________________ j Ma.p of the State of New York, showing Congr~ssioua] tlistricts. 

'lay D. (', f111l1fJth·11 1 Manager of the Ga.Jv~!-lton Export C-ommis- /Copy of the survey of the entrance to Brazos River, Tex. 

i-i1!i1 ('o. J 

''"· E. Turfonlj Principal of the Cl:ntenui1:1.l School, Trento11, j Data concerning tb6 highest land on the easteru c-uast of the United States. 

N . .T. i 
:Fiff",. <'1illog!' Librar.}'" -----------------------------... -----, One copy eac~ of .Appendix 14, _Report for 1880, A_ppe~dix 8, Beport for 1881, 

and BuHetm No. 14, all bearing on the determmat10n of an astronomical 

azimuth. 

Col. ::\Jarf'l;hall ]lc])onald, United States Commissioner of ! Geographical position11 a.nd doscriptions of twenty6 one stations, ~Io1,jack Jla.y 

J<~iRh and Fi~herios, ·wa. ... llingtou, D. C. I and vicinits, Va. 
G. )'.[. ~>onham, Jlortland, ]le ______________________________ Proof of tide J)redictiona 1893, for Eastport and Portland, Me. 

Hon. (_,_ S. Randal I. M. C., M_n.qs _________ ·-----------------~ 
1 

Base map of the l'nitOO States, brought up 1o date, color~d and monnfod. 

7 Snum("r H • .Bodfi~U, Civil Engin-eer, "\\.,.:ashington, D. C ______ I C'.opy of S~ction V, Survey of the District of Columbia. 
HtHl. 'Vm. }'. Parr1,tt, M. C., Tnd __________________________ j

1 
Dii:tnnce, etc., from Pittsburg to mouth of Ohio Rfrer. 

Dr. J. ~ewmnyer, 11irector of Na.val Observatory, Humburg, I Copies of ma.gnetic traces (declination, horizontal and vertical force) and 

German:v. hourly readings of ordinates dqring the magnetic storm of February 12-

14, 1892. as recorded at Sa.n Antonfo_ 

'I United State11 Weather Bnrea.u ----.. ---------------

1 

Copies of ma.guetic tTaces (declination, horizontal and vertical forct•) and 
ta.l_,Je~ of bourlJ ordina.te~ during the magnetic liiltorm Gt February 12-H·, 

1892, aa rooorded a.t Ban Antonio. 
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TABLE No. 3 . 
• ----------------·------·-- -----·----------

l>ate. Name. });:-lta forui~hrd. 

1SW2. 

May Allun..11('] .TnSC'('U, ,,-ahoo, Xehl'---------------~-------------· l1eugth ()f g(m.M'al l'it'3('t)3.St (•f the ri1it1!1l ~tatt"'· 

June 

Ill J. A. Ockt:niou, Uuited ::;wtet> Af·;sistant Bngi1wer l'tlisi')is:sippi Geodetic data u1 tile triang11!atiu11 iu \\'i~t·on,;iu iu the \·kin it_\ of TI11b1HJU(·, 

1{1 rer C'umrni~!oiilHI~ i }(.n\·a. 

12 IL IL Croskey, Sunreyor, Boerne, Kendall County, T-ex ---- Mugndic: dediuation of B(.•cn11.: and itB .annuu,1 -chaui:c; two l•l\ir.q,}ilda 1111 

E.e<·u1ar c1111.ng1~ aud dh.itriLnti~,n of magnPti·nn; al~o i;.idgonic dnjrt- of 1:.:.-.,,-, 

an,1 L8~U. 

13 Frauds 'Viuslow, Lieut. F. S. Kavy ----------------------- Traci11g of bydrobraphy of Neriee HiYer from Union Pviut to irn1·t1wn; !iu1it 
of NewlJern, N. C. 

14 ,J. Hichllt-, l.ient. r. S. A---------------------------------- Gevdetic data for uine sta.tions in the Ticinity of Clwtta1.(10;.;:.a, 'l't:irn., with 

llescriptiona of stations. 

lG C. h Sl1a-n, A:stu1 ia, N. Y--------------------------------- Heights of Ht. \Yashingtou, of Mt. 1\Iotrndrwd.;:, aud Pn,~111•<-t }louut, ·with 

expli:u1ato.1')· rHmnrks. 

lfi .J. H. Jenning~, PaJenYille, N. Y--------------------------- 'l'hr.f:e pamphlets on s.ecular variatiou and tli.:-trihution of tlu• n11lgrn:tJ1· ,·;nj. 

atiou and i'"ugonlc cl.tart for 188:-1. 

17 J. "~- I'owdl, l)ireetor l:uiteU Stat1•,,; GPulog·ica.l Survey____ Four ~oographic.aI positions aud <leecriptions of ota.ti<•n;,, near tlw i::vutlu•ru 

eud uf Lake Champlain. 

17 E. !'::\. IJ00:11is, Jkirea, Ohio ___ ------------------------------ lfive magnetic pamphlet!", Bulletin X o. 14, aud tlinc l!'Of!OJJ ir' el!<lrt"' f0r J .._.;-..:~. 

1.3 .J. c. :\1:dh 1ry, ~tajor U. 8. E11gi1w~'n1 ----------------------1 Copy of th(· hydrographic surTl')' of the t:!t. Joh us Uin•r fron1 tlu.~ i·ar t~· 

Jm::l;::so-uvilll', Fla. 

21 !I. A. SbJLw, PhilHrlt>lphi<l, Pa-------~--------------------- Tvo cupies of the chart Nv. 36f! with tieH·rnl trfangulation JJOint~ OH Stat<:'n 

Is!and plottt>d thereon. 

21 G. )I. ])erlJ~-, CiqJt. U. S. }~ngint'<'rs~ Instrndor at \\,.est l'orty-two gcodvtic positions aad dNKTiptions of~tiLtions. 

21 
J)oint Aea1lcn1y. I 

·\. C!tellC',\', Trcutou, N. c _________________________________ l'our rua_guetic antl Sltr\'f'ying pan1]1\ilett~ ::l.IHl h·ogoulc <"hart for U-:8-1. 

23 .!'.A. Ctulwortli, l1nr/jng-to11, YL-------------------------- Magnetic declinathm at Shoreliarn, Yt., in 1ci:l; two 11•UJ1J·hlvlt" ;,1'1 !:!(°'nilar 

cLo.Hge of the dedi11ation and isugo!tic di.art for ]M5, (l],;:,, HnliHill ~v. 14-. 

2-1 j l•:! :M('1_'ifo Pharn1ac;y, Dallai-, 'l'('x _________________________ _ Longi7 ude of Da Jlas antl of teu other dtits. 

2-l: L'. ~- CnmmL .. i-il~ll ofVi~h and Fi~bi•riC'B-------------------- Hydruf!rapl1ic IffOjl:l~tion of Moli,lack Bn)", Ya., ou 8{'ale t---in !..'On" 

2J w. r. llodµ;t·l 'va~11 iu;.i.;t~JJJ, n. c --------------------- ------ ..\.Tea. of tho Dit;t1·ict <J[ Columbia. 
~r; J>a,nitcl ~. Ho1~i:-snn, RlJ"ton, "!\Ia:;;R ___________________________ Data concerning width, 1Jt .. pth, anrl ch::ra-·t"r nf l•utt,.rn of Cu11necti ·ut 1UYt>r 

3 

4 

in the vic.inity of C'Tomwe:l, Conn. 

u .. F. llaynl'::;, Marion: Md-------------------------------- J>n•i::,t•nt l1eariug t,1fa !im· urig;i1rnlly nm in ~llllll_•l'8<-·t c'~llllt_Y lllil;!;Hl'lka!l,> iu 

lS:i-5; n.nnual changE'I of ihe ueed!"' hf't ... ,e(ju lesr, au.l l~t1~; thnt! rn«gnPtic 

'I irnm1ililets and an isllQ:o111k chart for 1h85 . 

• T. I~ittrl & to.; New York CitY---------------------------- Infornrn.tion conct•r11inf( C\rney hland (;-(•ek. 

F Hrl•1l1nh<1ntl, Ilc:rnfort_, S. 0----------------------------1 Tradng o: the to:c.'g1a11h_y and h.yd~ufJ«l'_li~· of dH· C'o_rn-aw Hi,cr, ~. C. 

B. J\ I>u;'"k, Xt•w Y o-rk Clty _____________ ------------------. Gcogm.pluca.1 positwns aud de~('nptious d ~ix teen Bt:nwni-i on Lung J,.,Ja11~, 

I 
between Crane NC'ck a.nd ~lt. Sinai. 

II. ,V, Brewer, Hu1ve_yor, l;-t>orgetown
1 

D. o __________ _.. _____ Illformatiou about a bench mark near tlie :diist.riliutiug r>tst·r\ oir iu tlJt 

District. 

8 1 IIan,v Fi'--'Jrling Reid, C"se School of Applied. Scionc0, CleYe- Description of six bPnch rn::i.rk-.. in AV1~ka. 

land, Ohio. 

11 t}('P. \Y. Coffin, Comma11der U. 8. N~, St•crt•t.ttry of 1~igl1t Tracing of topQgraphy of Dda.wa.re Ray l1t·t\~·~'en I.i~tuus P(iint a1HI H('t"l~ 

16 

17 

18 

20 

20 

27 
28 
29 

Huu:::;c Board. 
H. G. 'r(·H:r, Engin<·C'r, Ilaltimore, Md ____________________ _ 

Ilenr.r J,e1Tf'rman, Secreta.r:y, Quaraut irH· C"omniIB~iun of 

P0nU!'\vlvani1.t. 

S. R Ba.tef>, Asf<ii;itant C'ity Ji;ngineer, Richmond, V ft. _______ _ 

Hnrt \"a.rn·t• &: C0. 1 Civil .En,giu('ers and Surrnyvr8, Louis-

ville, K}. I 
JnnH•a L. Lur'>k, Lieut. U. S. _Enghwert<, Assistant Engineer 

CnmmisF.1iont~r, District ot ColumLia. 
1 H. P. Co('hran, Staunto11, ''a ________________________ ., ____ _ 

L. Tnrn-e;·, 'V11:~hi11gtou, U. 0----------------------------

Pdc>r C. Hain ... , Lh~ut. Col. U. S. :F.ugineers ----------~-----

30 i "'rn. S. Allf'y, 70 Rrou.dwa.~r, NBW York City---------------

30 United States Dejlartment of Sta to-----------------------

lroJland. 

Tl1irteen geographical pol\itiornJ and descriptions of ~tati.111;i., vi;·i11it.v of 

Baltimore. 

Tracing of bydrography of Delaware U.lJ from Schoon•n Ledge t., 1H·low 

C'laymont. 

HPir;l1t.F of three stA.tious iu Richmond abovr the mean Hf'H. 1€'Yel. 

Isogonk charts for 1886 and 1890, aud dl~us:sion of i::ecular d1a11!!l' of tle· 

c1intttion. 

Data from '\\Ta.ehington Navy Ya:rd, D. C. 

MA.gnetic bearing of a line in Augusta. Comity, Va., at varfous epochs. 

Dist..'lnces from V."ashing:ton, D. C., fo ]forg.:au1on, N. C. 

Descrtption of twelve bench marltfi on ]{.·nnc•l•f'< l{i\"N', Me-

Gopy ot chnrt No. 361 11 with many ad1Litirrn" fr,.iiy l't."C(>llt iufurmatiou. 

l\lap of Dedng: 8l'n. witl1 Jog~ of Briti4 ~clHJ•JlH'l'S Adri anrl .-1Uh:a .tdmm 

plotted thereon; map of' llering Sea with }(1µ:~ of Ameri<"an s-chouncr:1:1 .Elfo11 

a.nd AnniP plotted thert~ml. All made and 11rqrn.r<:d for 11h-1tulitlwgntph_y. 
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UNITED STATES COAST AND GEODETIC SURVEY. 

OFFICE REPORT No. 1--1892. 

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE FOR THE FISCAL YEAR 
ENDING JUNE 30, 1892. 
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u. S. COAST AND GEODETK: SURVEY OFFICE, 

T-Vaslzington, D. C., October 28, zJ'92. 

Sm: I have the honor to submit the annual report of the Office for the fiscal year ending 
June 30, 1892, and along with it the annual reports of the various Divisions thereof, as 
follows: 

The Computing Division, by Assistant Charles A. Schott. 
The Tidal Division, by Mr. Alexander S. Christie. 
The Drawing Division, by Assistant William H. Dennis. 
The Engraving Division, by Assistant Herbert G. Ogden. 
The Chart Division, by Assistant Gershom Bradford. 
The Miscellaneous Division, by Mr. Marshall W. \Vines. 
The Instrument Division, by Assistant Edwin Smith. 
The Library and Archives, by Mr. Francis H. Parsons. 
In the Computing Division there is occupation for any of the field force skilled in the 

astronomical and geodetic work of the Survey. The services of the younger men are par
ticularly desirable. 

In the Tidal Division the force should be strong enough to insure our Tide Tables being 
ready for issue at least nine months in advance of the beginning of the calendar year that 
they cover. The arrangement of the tidal records in the archives, which began some 
months ago, should be continued as rapidly as practicable to completion. This work the 
Tidal Division has undertaken for the archives and in the :interest of the office generally; 
it can not be done as well by any other Division of the office, and I sincerely regret the 
necessity of delay on account of other work. 

In the Drawing Division there is most urgent necessity for more draughtsmen, and for a 
good clerk or assistant chief of the Division. The calls on the chief of this Division and 
his force are continuous and ex'!cting; no chart publication takes form except through their 
la'!Jors; the various extracts from the plane-table and hydrographic sheets made for parties 
outside of the office are made there; the answers to various geographical questions are pre
pared there; and the progress sketches and illustrations for the Coast Survey Report are 
there put into shape and to a large extent prepared; to this add the miscellaneous ·drawing 
which arises every day, such as chart corrections and revisions, etc., and a fair estimate of the 
amount of work required, may be formed. Six additional draughtsmen, whose salaries 
should range from $1 zoo to $1 600 per annum, could be profitably employed. 

In the Engraving Division there is now every needed facility for carrying on the work 
assigned to it. The young men taken in as engravers have made such excellent progress 
that they are earning more money than we are able to pay them, and I recommend that fair 
wages be provided for them, or we will eventually lose them, for they will in a few years be 
compelled to seek more re!llunerative occupation elsewhere. 

The presses provided for by the appropriation for the fiscal year 1892, the new gas engine 
for running them, and a calendering press of superior construction to take the place of the 
old knuckle-joint machine, are all in successful operation in the brick buildings on the west 
side of Nos. 201 and 203 New Jersey Avenue SE. 
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In the Chart Division every care has been taken to see that orders were promptly filled. 
There has been a considerable decrease in the number issued for public use as compared with 
the fiscal year 1890; this is the result of a careful examination into the matter, and of econ
omizing in the free distribution wherever practicable to do so \Vithout injury to the public 
service. There is, as there should be, a yery limited free distribution of charts outside of 
the public service. There is, however, occasionally an inquirer \\tho should be suppiied free; 
for instance, one writing from afar and perchance from an obscure place for a chart, or for 
information best given by a chart, etc. Many such inquiries are from poor students or teachers 
who are far aV<;ay from our agencies for the sale of charts, and their only hope is through 
the mail. To answer such an inquiry by a Jetter asking that the price of the chart be first 
se11 l, will cause much delay and perchance inconvenience, and is not so satisfactory as it is 
to send the inquirer promptly the chart conveying the information desired and a letter saying 
it is sent with the compliments of Hon.-·-, J\I. C., which, owing to the generosity of mem
hcTs, we are happily able to do in most instances, the distribution of their quotas having b.een 
authoTized by them. To members so placing their ch,.,rts, our thanks are due, and I beg you 
to extend them to various members of Congress from interior districts who, through having 
no occasion to distribute charts themselvec;, have, in resp'onse to your request, placed their 
quotas at your service for distribution in their name. The acknowledgments received from 
recipients are frequently comp1ime,1tary and always expressive of thanks for the courtesy. 

ln the Miscellaneons Division, the system of orders, etc., our communications with the 
G(Jvernment Printing Office, the management of our agencies, the discipline and work of 
the messengers and laboring force of the office, and various other duties have been performed 
with ability and to my entire satisfaction. 

In the Instrument Division the work has progressed along the lines laid out by the Board 
on Tnstruments and approved by yon. A pendulum room has been constructed in the south
west corner of the basement, thus enabling us to transfer our pendulum station from the 
Smithsonian Institution to this office, where it is most readily ac.-;essible to us at all hours 
and always under our complete control and care. Two small dynamos have been introduced 
\vhich enable us to have s1iitablc lig-ht for carrying on such operations as require a light 
giving out little or no heat and producing no smoke or dirt. The carpenter shop has been 
further equipped by the addition of a band saw. The variety of work executed and its 
increasing amount prompt the chief of this Division to recommend the employment of 
another carpenter. 

In the Library and Archives the work of cataloguing, binding, marking, etc., of the 
various ·records and books, has progressed as rapidly as it could under the circumstances. 
The effort has been to proceed in such a way that the work accomplished shall be complete 
and satisfactory. The librarian is competent and .his servi~es very satisfactory. 

During the fiscal year ending June 30, J892, the following named persons have been 
employed under my immediate direction: 

Dr. \Vm. B. French has continued to assist me in matters of executive detail, to receive 
and account to me for all moneys from sales of charts and other publications, old property, 
etc., has aided in the office correspondence, received all office bills, adjusted and arranged 
them on vouchers in proper form for my approval and filed a copy of each bill. He has 
prepared q11artcrly statements of moneys received and they have been rendered to the 
Treasury Department and the money deposited with the Treasurer of the United States. 

Mr. Eugene B. Wills has remained on duty during the year-registering mail, receipting 
for and forwarding express matter, filing the office correspondence, keeping the leave of 
absence account, and attending to various miscellaneous duties. 

, Miss Kate Lawn continued to use her typewriter, principally in preparing copy for the 
annna1 reports of the Survey, under the direction of the editor. Her work has been quite 
satisfactory. 

l\Iiss F. Cmlel was occupied with misce11ane011s copying on the typewriter until July 31, 
when she was transferred to the Interior Department. 
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Miss Ida M. Peck remained attached to the office during the year. She was diligently 
occupied in miscellaneous copying on tlie typewriter and by hand, and in copying the Super
intendent's instructions and preparing the monthly reports of the office. 

Miss Sophie Hein reported for duty August 3, transferred from the Chart Division of 
the office. She has addressed wrappers for Xotices to Mariners, and assisted in various ways 
the work of the office, especially in miscellaneous correspondence. 

At the beginning of the fiscal year, you were in Alaska on official business of the Bureau 
and of the State Departm~nt; during this absence, which beg-an about April 1, 1891, and ended 
about September, 1891, I acted under instructions as Superintendent of the Survey, carrying 
out the work strictly along- the lines laid oi.1 t by you. 

Congress, in the Sundry Civil Act approved March 3, r 89 r, had provided for the purchase 
of original lots numbered 11 and rz in square No. 659, and the improvements thereon, con
sisting of three substantial granite buildings, general1y known as the Butler buiidings, and 
also of original lots numbered 8, 9, 10, 13, 14, 15, 16, and part of lot i in the same square, and 
the improvements thereon, consisting of a large brick building, generally known as the 
Richards building. Gen. Benjamin F. Butler took steps to turn the first over as soon as 
practicable, and it was formally transferred to the United States on April 1, 189I. The war
rant No. 6001, for the purchase money, bei11g delivered to Gen. Butler on April 7. Our last 
rent to Gen. Butler was paid to include March 3r, r89r. The Richards heirs did nothing, 
however, to facilitate the transfer of the property purchased of them, and it was not until 
after overcoming many obstacles placed in the ·way by them that >Ve were able to close t11c 
business and deliver the warrant, No. 1+56, for the purchase money on September 21, I89i. 
Under an arrangement with the Richards heirs, our last rent was paid June 30, r89r. 

It was intended at the time of purchase to turn the whole of the Butler buildings 01'er 
for the use of the Coast and Geodetic Survey, but in order to reduce expenses it was later 
decilled to utilize the north building facing B Street SE., by converting it into offices, etc., 
for the Supervising Surgeon General of the Marine Hospital Service. Important changes 
were made under the direction of the Supervising· Arcli1tect of the Treasury which enabled 
us to use the small brick buildings in rear of Nos. 201 and 203 Nc1v Jersey Avenue SE., for 
our chart printing establishment. He also had an iron door put in connecting 201 and 203, 
and constructed a covered bridge connecting 203 and the Richard" building (No. zo5 New 
Jersey A venue SE. This connecting door and the connecting bridge are in themselves 
quite small matters, but the work of the office has been wonderfully facilitated by them. 

\Ve began to make use of the vacant g-round on the south of No. 205, New Jersey Avenue 
SE., as soon as it came into our possession, by establishing thereon small wooden honses to be 
used as observatories, and for the testing of field instruments, and no'v we wonder how we 
ever got along without some such place; but the property is roamed over by men and boys 
after nightfall and even during the day, and although we have lost nothing so far, the 
safety anu privacy of the property make it desirable to inclose this vacant space by a high 
wooden fence 

One of the standing annoyances of the office has been the impossibility of keeping it 
warm enough in winter for the employes to remain constantly at their work; draughtsmen 
mechanics, and engravers have had to work with their overcoats on, and occasionally to be 
sent home, sometimes for two or three days in succession. I finally concluded that the 
trouble was that the indirect radiators in the back building were not high enough above the 
bailer to make the water, condensed from the steam in the radiators, force its way back to 
the boilers even when only three pounds of steam were on. In this l\fr. Richards, the owner 
of the building, agreed with me, but he could not be persuaded to expend the money 
necessary to remedy the defect. As soon as the building came into the possession of the 
United States, I determined to remedy the evil, and for this purpose removed all the indirect 
system of steam pipes and replaced them with direct radiators in each room. The supply 
and the return pipes were enlarged. and the result was satisfactory to the ext~nt of our 



 

128 UNITED STATES COAST AND GEODETIC SURVEY. 

saving about fifty tons of coal, and having the office sufficiently warm throughout this winter. 
About the time these improvements were being completed, and just in time to take charge of 
the work which I had found would be necessary to be done to the heating apparatus of No. 
201 New Jersey Avenue SE., we were fortunate enough to secure by detail f:om the Depart
ment the services of Mr.]. A. Watts, an efficient mechanical and steam engineer, and he 
took charge of the repairs and of the heating apparatus generally, managing the whole 
to my entire satisfaction. 

I beg to call your attention to the plumbing in No. 201, which" is not sanatory, and is in 
fact very poor, and needs to be entirely removed and replaced by good work. In No. 203 
there should be neither heat nor water, it being fireproof and used for the preservation of the 
archives. The roofs of Nos. 201 and 203 must have a thorough overhauling and painting 
in a short time, or they will be ruined. The building No. 201 is now entirely occupied by 
the Survey, and during the past winter it was filled by officers of the field force, who were 
gathered here in accordance with your policy of having them do their office work under your 
own especial direction, allowing them at the same time, by intercourse with one another and 
familiarity with office methods, to become more efficient. 

The operations of the Bureau have been facilitated in every practicable way by the Civil 
Service Commissioners; positions of computer, clerk, writer, etc., have been filled from time 
to time with but little trouble, the Commission having ordered special examinations free to 
all applicants, whenever it was necessary. In filling positions as draughtsman at a salary of 
$900 per annum, however, we have been less fortunate; the difficulty seems to be that the 
smail salary that we are able to offer is not sufficient inducement for men of technical edu
cation in this line, their services readily commanding more elsewhere, and their chances 
outside of' this service being better for promotions. 

The President's instructions of December 4, 1891, which had been in part anticipated by 
this Bureau, were put into force by the Secretary's circulars, Department Nos. 194 and 195 of 
18g1, and at the various meetings of the chiefs of Divisions called and presided over by you, 
the matter of rating and marking has been carefully considered in all its details. We began 
to mark the various employes of the Bureau, February, 1892, in accordance with Department 
Circular No. 194 of 1891; and up to June 30 you had called the chiefs of the various Divi
sions together five times for discussion and direction. 

Opportunity offered toward the clos~ of the fiscal year to take up the publication of the 
topographical survey of the District of Columbia, and enough plates will be ready to admit of 
sixteen square miles in the north corner being di~layed at the World's Columbian Exposi
tion. In detail and accuracy, this work challenges the finest, and its publication will be 
creditable to the United States and an honor to the Bureau. 

In the Sundry Civil bill, under the appropriation for printing and binding for the Treas
ury Department, there is provided each year the sum of not exceeding $zo 935 for the Coast 
and Geodetic Survey. Some arrangement by which we should know just how much each 
job chargeable to this item of the appropriation was estimated to cost, is very desirable; an 
understanding might then be arrived a.t that would be advantageous to the public service, 
and the necessity of obtaining a special order for the printing of the Tide Tables to con
tinue, or submitting to the discontinuing the printing of snch important works as our Coast 
Pilots, etc., might be .avoided. It seems desirable that the Coast Survey Bureau itself should 
be able to render an account of the expenditures of the appropriation at any time, and finally 
to know the cost of each piece of work. 

About October, 1890, the leave of absence account of the Bureau was transferred to the 
Appointment Division of the Treasury Department, and the system which we had followed 
up to that time was changed. The change was made gradually, however, the Treasury 
system not being fully enforced until January 1, 1891, since which time it has been fully in 
operation on the Department plan. A careful comparison of the absence account for the 
year ending September 30, 1889, with the year ending September 30, 1892, after throwing out 
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the case of Mr. E. \Villenbucher, who has had a substitute, shows a decided increase of absence, 
both with leave and on account of sickness. The perio<ls are too short, however, to decide 
absolutely which rule will work best in practice. 

The operations of the several Boards designated by you k1\·e continued to he highly 
satisfactory. The meetings that you have called, under Department Circulars Xos. r9-t and 
195, of the chiefs of Divisions and others for consultation about ratin;:;-s and marking of 
empluyes, have come to be practically another Boan!, although you have not specifically so 
_uesignatcd it. 

The results of the operations of the Coast and Geodetic Survey, are the production and 
issue of Charts and Coast Pilots for the use of navigators, the furnishing of the magnetic 
declinations though out the United ~tates, and off its coasts for the use of navigators and 
surveyors, the supplying of geod ctic data to the vari011 s persons requesting it, and the gradual 
cxknsion of the standard levels along the transcontinental and other lines where the want 
of stm1dard information is most urgent, and these are all eminently of a practical natu1·e. It 
is true that in developing these results we pursue the most exact and scientific methods, ancl 
it is because of our scientific methods of work that the Bureau has 1)een regarded by some 
persons as purely an institution for scientific research. Its methods are scientific, but its 
resnlts are distinctly and eminently practical. I believe that more unintentional injustice 
is done the Bureau through misconception in this matter than in any other respect. 

The performance of my duties in the office has in the main been a source of great 
pleasure to me, and 1 beg to extend my thanks for the efficient support that I have received 
from those yvith whom I have been associated. 

Respectfully yours, B. A. Cor.oNNA, 
Assistcwt ill clzargc of the Office. 

Dr. T. C. M1mnENHALL, 
Supo-i11tende11t U. S. Coast am! Geodetic Surziey. 

REPORT OF THE COMPUTING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, 
FOR THE FISCAL YEAR ENDING JUNE 30, 1892. 

COMPUTING D1nsroN, /talt' 30, 1892. 

Sm: In conformity with the regulations of the Survey, I have the honor to submit here
with the usual annual report of work done in this Division of the office during the fiscal 
year ending J un.,c 30, r 892. 

The charge of the Computing Division was continued with the undersigned. The only 
change .in the personnel was the resignation of Mr. J. Page, December 15, 1891; his place 
has not yet been filled, and but little aid was afforded by temporary assignment of members 
of the field force. Mr. J. B. Boutelle reported for duty in the Computing Division August 
17, 1891, and remained until March 28, 1892, when he iYas assigned to field duty; on June 9. 
1892, he returned. to this Division. Subassistant F. A. Young was attached to this DiYision 
on spe-:ial duty from December 18, 189r, to March 4, 1892. This special force was strength. 
ened by placing under my direction Mr. A. Bonnot and Mr. L. \;\'. Reid from Assistant E. 
Smith's astronomical party, their temporary assignments dating from January 8 and January 
18, 1892, respectively. Mr. D. L. Hazard, also a computer on special duty and temporarily 
attached, remained from the beginning of the fiscal year till JI.larch 1, 1892, when his WDrk 
was completed. Subassistant J. Nelson reported for duty May 13, r892, and remained to the 
close of the fiscal year. Miss I. 1\1. Peck assisted as copyist during sixteen days in July, and 
again during September up to October z3, 1891. 

Besides directing and supervising the computations and reporting the results, I was 
engaged in preparing and furnishing such scientific or professional information as was 
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demanded in connection with the genera1 correspondence of the office, or for the use of the 
field parties. Vnder date of March 4, 1892, I submitted a report announcing the completion 
of the computations covering the triangulation made in Massachusetts in the years 1885 to 
1889, inc1usive; they comprise no 1ess than 2 098 geographical positions, and the results are 
now ready for publication; it was this special cooperation which consumed a large part of 
the time of the geodetic computers and of the copyist. Mr. Hazard, the computer for the 
Massachusetts State survey, remained here to the close of the fiscal year engaged in the 
reduction of the triangulation made in 1890. 

The question of the variability of the latitude of a p1ace, and if confirmed, the assign
ments of the length of the period and of the range of the variation are of such paramount 
importance in astronomy and geodesy that it was highly desirable to bring out at the earliest 
moment the results deducible from the three stations occupied for that purpose by the Survey. 
Early in January the party of Assistant E. Smith, who commenced his observations June 13, 
1891, at Rockville, Maryland, supplied two extra computers to attend to the work under my 
direction; more than a thousand individual results for latitude have been secured, and a 
preliminary report was submitted by me under date of April 19, 1892; the combination and 
decluction of results were attended to by myself. 

The reduction and discussion of the differential observations for the horizontal com
ponent of the magnetic force at Los Ange1es, Ca1ifornia, have been completed, and the 
results from this seven-year series were reported by me on December 31, 1891. The discus
sion of the secular variation of the magnetic declination has been kept up to date, and the 
results were at once available for the compasses placed on the charts. I also gave attention 
to proof-reading of the annual report, supplied approximate mean places of stars observed 
for latitude, and attended to the duty of examiner of computers for the Civil Service Com
mission. Between September 20 and 27 I was absent from the office on field duty. 

A specification of the work performed by each computer during the fiscal year is here
with presented; it is mac1e up from the daily anc1 monthly reports. 

Edward H. Courtenay brought to a close the final adjustment of the secondary triangu
lations of Massachusetts made between 1885 and 1889, inclusive, under the direction of and 
in cooperation with the State. The results are ready for the printer. These computations 
demanded great attention on account of the interlacing of the old and new stations and 
consequent adjustments; 4 109 triangles were formed, and the geographical positions of l 230 
stations were computed. In February Mr. Courtenay took up the secondary and tertiary or 
coast triangulation of Monterey County, Ca1ifornia, from 1871 to 1891, which comprises the 
region between Point Sal and Point Pinos. This work is well advanced. Mr. Courtenay 
also directed part of the labors of Mr. Kumme11, Mr. Page, Mr. Boutelle, and of the clerk to 
the Division. I regret to say that the state of his health was so precarious that during 
two and one-half months his work was suspended. 

Myrick H. Doolittle continued and completed the adjustment of the horizontal directions 
at the principal stations in eastern Tennessee, comprising the triangulation between Nash
ville, Tennessee, and Cohutta, Georgia, from 1877 to 1891, inclusive. The main triangulation 
involves sixty-eight geometrical conditions to be satisfied. This was done by subdivision in 
five parts. The total number of positions computed is forty-one. Mr. Doolittle also assisted 
in the computation of apparent places of stars for the Rockville latitude. It is gratifying to 
state that since January Mr. Doolittle's good health has been fully restored, he having been 
disabled for work by sickness for nearly four months after the beginning of the fiscal year. 

Henry Farquhar completed the computation of latitude of San Francisco, 1888, and of 
Macho, California, r887, and advanced that for the latitude of Ironton, Missouri, 18go. He 
was mainly engaged in collating and discussing star places inclusive of the proper motion 
and basing his resu1ting mean places on the systems of declinations of Boss and Auwers. 
The places supplied refer to the three stations, Rockville, Maryland, San Francisco, Cali
fornia, and Waikiki, Hawaiian Islands, se1ected by the Survey for the purpose of develOping 
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the law of the variation of latitude. Star places were also supplied for the reduction of the 
latitudes observed in connection with the meridional boundary survey between Alaska and 
the Northwest Territory of the Dominion of Canada. 

Louis A. Bauer completed the computations of the magnetic observations made by 
Assistant Baylor in the Southern States in l890, also reduced his magnetic obsen'ations 
made in the same year in the New England States; computed the magnetic observations made 
by Prof. Reid in Alaska and in Ohio in 1890 and 1891, and for other stations made by the 
longitude party during 1890 and 1891; also computed the magnetic observations made in 
Alaska by Assistants McGrath and Turner 1889, 1890, and 1891. He a1so assisted in the final 
reduction and tabulation of the differential observations for the horizontal component of the 
magnetic intensity at Los Angeles during the years 1882 to 1889, and supplied the tempera
ture correction to the differential observations of the vertical component for the first year. 
Mr. Bauer a1so attended to some miscellaneous geodetic computations, checked some reduc
tions for latitude at Rockville, and of the micrometer value for latitude of Waikiki, and 
directed the reduction of certain spirit-level observations by other computers. 

Charles H. Kummell was engaged in miscellaneous geodetic computations, :including 
abstracts of angles or directions, triangle side and position computations, and in revising or 
checking geodetic computations and abstracts of results copied for transmission to field or 
other parties; made a preliminary computation for the position of the Los Angeles base line 
of rR89 and 1890; prepared abstracts of angles for the survey of Minnesota, vicinity of 
Minneapolis, for the years 1887, 1888, and 1889; computed the positions of lighthouses ancl 
buoys in the"vicinity of Key ·west, 1892, and solved a number of normal equations in connec
tion with M1·. Courtenay's adjustment of secondary triangulations, or with my discussion of 
the secular variation of the magnetic declination. 

John B. Boutelle computed geographical positions of the survey of Massachusetts; 
attended to miscellaneous computations and revisions; gave assistance in the reduction of 
spirit-levels in Tennessee and Mississippi, 1889, and computed geographical positions on the 
coat;t of California, vicinity of Point Pinos, and on Hudson River, near Newburg. .Mr. 
Boutelle also attended to copying of reports on professional or scientific subjects. During 
four months he was on field duty. 

James Page.-Duringthe five and one-half months of his connection with the Computing 
Division, Mr. Page was mainly engaged in assisting Mr. Courtenay in the adjustment of the 
triangulation of Massachusetts, 1885 and 1889, revising angles and directions and triangle 
sides and making position computations; he also solved a number of sets of equations in 
connection with the above work, and attended to some miscellaneous computations. 

William C. Maupin was mainly engaged in furnishing copies of descriptions of stations 
and of lists of geographical positions called for by field and other parties; he also made 
duplicates of records, and attended to the various duties of clerk to this Division. 

Some temporary assistance was given by Miss I. M. Peck in copying geodetic results and 
descriptions of stations. Her services in this Division continued for two and a quarter 
months. Subassistaat F. A. Young served in the Computing Division for two and a half 
months engaged in the computation of apparent places (declinations only) of stars and for 
latitude of Rockville, Maryland, 1891 and 1892. Mr. Young also computed the value of 
micrometer of zenith telescope No. 2, used at Waikiki. 

Yours respectfully, 

Mr. B. A. CoLoNNA, 
Assistant in diarge of Ike Office. 

. CHAS. A. SCHOTT, 

Assistant, and Chief of the Computing .Division. 
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REPORT OF THE TIDAL DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, FOR 
THE FISCAL YEAR ENDING JUNE 30, 1892. 

TIDAL D1v1s10N, June 30, 1892. 

Sm: I have the honor to submit my report of the Tidal Division for the fiscal year 
ending June 30, 1892: 

SU~E\IARY OF THE WORK DONE DURING THE YEAR. 

r. An aggregate of six years five months of record from automatic tide gauges, with the 
corresponding tabulated half hourly heights of the sea, high and low waters, temperature 
and density of the sea and meteorological data, eighty-four origina1 and eighty-eight dupli
cate volumes of observations from staff and box gauges, have been received, examined, and 
registered. 

z. The original and duplicate tide books in the archives and in this Division have been 
indexed preparatory to re-arrangement and binding. 

3. A card index of the literature relating to tides has been commenced, about I ooo 
references having been secured during the year. 

4 . The harmonic analysis of a year's tides at Eastport, Boston, Bristol, R. I., and Provi
dence has been finished and the results reported. The analysis of a year at Sausalito and a 
year at Portland, Maine, has been continued; the analysis of a year each at Willets Point and 
·washington, and fifty-four days at St. Michae1, Alaska, has been commencea. The work 
done on all is the equivalent of the complete analysis of three years. 

5. Non-harmonic "1st reductions" have been made of thirty-seven series, the equivalent 
of four years of continuous observations; phase reductions of ten series, the equivalent of 
two years of continuous observations; and a declination reduction of one year. 

6. The Tide Tables for the Pacific Coast for the year 1892, with 120 pages of the corre
sponding volume for the Atlantic Coast, have been read and revised in proof. The two 
volumes for 1893 have been prepared and that for the Atlantic Coast read and revised in 
proof. 

7. Tide notes have been prepared and furnished for ninety-six stations for publication 
on twenty-nine charts, and a fev;; current notes for the same. 

8. Eighteen requisitions from field pm:ties have been filled, involving the preparation of 
fifty-six descriptions of bench marks with references to the tidal planes. 

9. Tidal information, including the description of seventy-four bench marks with refer
ences to the tidal planes, has been furnished in response to twenty-two calls from persons 
not connected ·with the Survey. 

10. Two hundred and eighty letters have been prepared, many of them technical and 
requiring research in their preparation. 

1 i. I was convinced several years ago that the employment in the harmonic analysis of 
the tides of half-hourly instead of hourly ordinates was unnecessary, but the preparation of 
a new set of summation stencils was no lig;ht matter, and time w::is 'wanting. We have, how
ever, this year commenced a set in the hourly system, ancl in future we will use them in our 
reductions, thus saving about one-half of the labor of tabulation. It is to be remarked in 
this connection that the most scientific procedure, and the one that would give the best 
practical results in the hands of mathematicians, is one which I explained to my colleagues 
some two years ago, and which I will mention here as involving a conception possib1y 
worthy of note, for it applies not only to tides, but to all other periodic phenomena. It 
consists in tabulating the ordinates in a fictitious time, differing from the time of any and 
all of the component tides; that is, at a common interval which is not a submultiple of the 
complete period of any con:1ponent tide. The advantage of this method would consist in its 
enabling us to tabulate the tidal curve at much greater intervals than an hour and obtain 
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equally good results for the several tides. I niay at some future time have occasion to recur 
to this method. 

12. During the last ha1f of the year considerable labor has been spent in an endeavor to 
±ind a periodical fluctuation of sea level having a period identical with that of the variation 
of latitude noted by astronomers. As a special report upon this inyestigation and its results 
is in an advanced stage of preparation, it is the less necessary to enter upon an extended 
discussion of it here. 

PERSONS EMPLOYETl IN THE TTDAL DIVISION. 

Computers: Messrs. Alex. S. Christie, L. P. Shidy, F. M. Little, and RA. Harris through
out the year. 

Writers: Miss A. G. Reville and ~frs. Virginia Harrison throughout the year; Mrs. ~I. 

E. Nesbitt, July 1-13; Miss Florence Brower, October r3-April r9, and June 18-31; l.Iiss 
Fannie A. \\leeks, May 12-June 20. 

Coppsi: Mr. Rollo S. Jackson, July r-6. 
C!o-k: Mrs. Ada C. Sturges, April 21-25. 

Substitute Clerk; Mr. W. D. Fales, June 27-30. 

Yours res pcctfu Uy, 

Mr. B. A. Cor.oNNA, 

Assistant in charge of tl1e Office. 

ALEX. S. CHRISTIE, 

C!lief of tlte Tidal Division. 

REPORT OF THE DRAWING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, 
FOR THE FISCAL YEAR ENDING JUNE 30, 1892. 

DRA WI~G DIVISION, J1111e 30, IJ'92. 

S1R: I ha\·e the honor to submit the report of the Drawing Division for the fiscal year 
ending June 30, 1892. 

'l'he only change in the personnel of the division was occasioned by the death of .Mr. E. 
J. Pond on January 23. 

The general assignment of work has been the same as that of the previous year. 
Mr. A. Lindenkohl has been employed in collecting and compiling data for additions and 

corrections to the published charts, reducing hydrography from the field sheets to the scale 
of publication, and in drawing projections on copperplates. 

Mr. H. Lindenkoh1, in drawings for charts to be engraved or photolithographed, in 
making corrections and additions to the published charts, and in drawing projections on 
copperplates. 

Mr. E. H. Fowler, in the reduction and fair drawing of the survey of the District of 
Columbia to scale of 1-9 600, in architectural drawings and plans called for by changes and 
repairs in the office building, and in making and verifying projections for field use. 

Mr. E. J. Sommer, in making drawings for uniform scale progress sketches along or near 
the thirty-ninth parallel, from the Atlantic to the Pacific Ocean, and in constructing and 
verify.ing projections for field use. Mr. Sommer was absent from April rS to June 30. 

Mr. D. M. Hildreth, on drawings for charts to be photolitbographed, in touching- up full 
scale photographs of the District survey for engraving, and in making pr'.!jections for field use. 

Mr. C. H. Deetz, on tracings, projections for field use, and in reductions for photolitho
graphing. He was ordered on field duty on June 8. 

Mr. G. F. Pohlers has made the drawings for the illustrations to the annual report of 
the Superintendent, and for charts to be photolithographed. 
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Mr. C. Mahon was employed on drawings of charts of the 1-80 ooo series, along the Gulf 
Coast, between the Mississippi River and Galveston. 

Mr. P. von Erichsen, in inking topographical field sheets, and on tracings. 
Mr. E. ]. Pond, to January 22, in making drawings for photolithographing, and in revis

ing and correcting drawings for new editions of charts. 
Mr. E. P. Ellis, and Mr. E. 8. Mitchell, in making tracings of original surveys, in response 

to requests from the several Departments of the Government and from persons not connected 
with the Survey. 

The general work of the Division may be summarized as follows: Drawings for eleven 
engraved charts and for twenty photolithographic charts were completed. Drawings were 
revised and corrected for new editions of twenty-one charts. Two hundred and ninety-six 
corrections or additions were made to the engraved charts. Thirty-one topographic and 
fifty-one hydrographic projections were constructed, and twenty-one topographical sheets 
were inked. 

Calls from the various Departments of the Government and from the public for tracings 
or information, a list of which is appended for incorporation in Table No. 3, were more 
numerous than during the previous year. The time consumed in answering these requests 
was equivalent to four hundred and ninety-two days' work of one person. 

Since January 23 there has been one vacancy in the corps of draughtsmen, the Civil 
Service Commission having failed thus far to certify an acceptable person. 

In the death of Mr. E. J. Pond the Division met with a serious loss. Although he had 
been in the service but fifteen months his quick perception and aptitude made him one of its 
most valued workers. 

I have pleasure in testifying to the zeal and efficiency of all the employes of the Division. 
Respectfully yours, 

w. H. DEKNIS, 

Assistant, and Chief of the Drawing DiZ'ision. 
Mr. B. A. CoLONNA, 

Assistant in charge of the Office. 

REPORT OF THE ENGRAVING DIVISION, U.S. COAST AND GEODETIC SURVEY OFFICE, 
FOR THE FISCAL YEAR ENDING JUNE 30, 1892. 

ENGRAVING DIVISION, June 30, z892. 

SIR: I respectfully submit the following report on the operations of the Engraving 
Division during the fiscal year ended June 30, 1892. The statistics are as follows: 

ENGRAVING. 

Numl}er of plates of new charts completed---------··------·--------·---- 7 
Number of plates of new editions of charts completed. ____ . ___ .. ___ •.. ____ 8 
Number of plates of sketches and illustrations completed _________ . _ _ _ ____ 5 

Number of plates of new charts commenced---------------·--------·--·-- 9 
Number of plates of new editions of charts commenced __ . _____ . __ _ _ _ _ _ ___ 7 
Number of plates of sketches and illustrations commenced __ . ___ • _ .. _____ • 6 
Number of plates of charts corrected for printing __________ ·-------------- 535. 
Number of plates printed for chart room----------------·---------------- 680 
Number of plates of sketches and illustrations corrected for printing-______ 18 

Number of plates in progress during the year but not completed ------ ---· 32 
Number of unfinished plates on hand at the close of the year, viz: 

New charts __________ . ____ • _________ . _ . _______ .. ____ • ___ . ____ •• _____ • 2 9 

New editions of charts ___ . __ ----- __ -----_·----- ____ ----.-·- _____ .____ 1 l 
Sketches and illustrations ____________________ ·-_-·_ . ___________ . _ __ __ 14 
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ELECTROTYPll\G. 

Nnmber of pounds of copper deposited _ c _ _ _ _ _ _ _ ___ ____ __ ____ __ _ _ _ _ _ _ __ 2 r50 

Number of square inches on which deposit was made. ___ ------ _____ ---· 81 952 

Number of plates made: 
Basso ___ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 30 
.Al to ___ . _______________ . ________ .. _ ..... ___________________ . _ . _ . _ _ _ _ _ 40 

Of these seventy electrotypes, three basso and fourteen alto plates were made for the 
Hydrographic office, Navy Department. 

PHOTOGRAPHING. 

Numherof negat1vesmade ---------------------------------------------- r6z 
Number of prints made (blue 687)------ ---------- ---------- ·------------- 881 

PRINTING. 

Number of impressions for chart room _____________________ ------------
Number of impressions for the Assistant in charge oi the OHice _______ _ 
Number of impressions for the Hydrographic Inspector ______ ------ ___ _ 
Number of impressions for the Engraving Division __________ . ______ . __ 
Number of impressions of lithographer's transfer proofs _______________ _ 

40 401 

3 418 
l 265 
I 306 

79 

Tota] number of impressions ___________________ . _____________ . _ _ 46 469 

The force of engravers has remained substantially the same as during the preceding 
year, the personnel having changed only through the resignation of Mr. John A. Williams, 
and the appointment of Mr. F. G. Wtirdemann, as aclditional engraver, in his place. The 
expert engravers have been employed, as heretofore, on the branches of work they have 
made specialties, with the exception of such interruptions as were necessary through the 
corrections arising from resurveys and work of similar character. The young men who 
have been under instruction have all made satisfactory progress, and add very materially 
to the strength of the Division. 

No contracts for engraving were given out during the year, for reasons specified in my 
last annual report, until the close of the year, when it was found advisable to enter into an 
engagement with Messrs. Evans & Bartle of this City to engrave twelve plates of the topo
graphical survey of the District of Columbia. This work is now well in hand, and there is 
every prospect that eight sheets will be published within ::;ixty days. 

The most important engravings completed during the year were Chart No. 19-'' Mobile 
Ray to Atchafalaya Bay "-scale 1-400 ooo, completing the first eclition of the General Charts 
of the Gulf Coast; Charts Nos. 5 900 and 6 ooo, em bracing the Pacific Coast from Point St. 
George to Cape Lookout, on a scale of 1-200 ooo; and material adv'ance was also made on the 
next chart of this series, No. 6 100, extending northward to include Grays Harbor. 

In the new editions, the revised plate of Chart No. 376-" Delaware and Chesapeake 
bays," scale 1-400 ooo, was issued. This is an entirely new engraving, embracing more 
favorable limits and greater detail than was shown on the former edition of the chart. 
New editions were also published of Sailing Chart No. 5-"Gulf Coast of the United States," 
embracing the most recent surveys, and Chart No. 13 7-" Cape Henry to Currituck Beach," 
scale 1-80 ooo, showing the water routes of communication between Chesapeake Bay and 
Albemarle Sound. The engraving of the new edition of Chart No. r12, embracing a part 
of Nantucket Sound, Massachusetts, showing the resurveys of the locality, was sufficiently 
advanced to permit the engraved work being transferred to stone, \vhich, with additions br 
photolithography from the old surveys, made a satisfactory preliminary edition of this 
chart. 

A large number of important plates were materially advanced, including the new sailing 
charts of the Atlantic Coast, the Mercator Chart of Nantucket Shoals, extending westward 



 

13() Cl';!Tfm STATES COAST AND GEODETIC SURVEY. 

to Montauk Point, the remaining coast and harbor charts of the coast of Maine, and the 
coast charts of Florida Bay. 

The total output of the Division, in the riumber of plates completed, is smallei: than has 
been the case for several years; but the actual >vork in advancing the er::.gravings has been 
most satisfactory. Through the operations of the Chart Board, certain plates are selected 
to be advanced as rapidly as circumstances will permit, under the general rule that the 
plates selected will furnish charts more desirable to publish than others that may be on 
the list. But during the year past, the large majority of the plates that were selected 
involved a quantity of work that it was impracticable to accomplish before the close of the 
year, thus reducing the apparent output of the chart publication from engravings. 

The registration of the photolithograph work has continued in this Division. Forty
thrcc new charts, new editions, and reprints, were furnished during the year, making an 
aggregate of 13 155 sheets. The most important of these were Chart No. 384-" Baltimore 
Harbor," on large scale; Charts Nos. 8 200 and 8 .Joo, completing the publication of the Inland 
Passages, Southeast Alaska; Chart S-" The Northwest Coast of America, from San l<"ran
cisco to Bering Sea;" Chart No. 8 990-" Pribilof Islands," Alaska; an cl new editions of San 
Diego Harbor, California, ancl the General Chart of Alaska on a small scale. 

The vlate printing office has continued under the direction of Mr. F. l\foore, foreman. 
The for-ce of printers has remained unchanged, with the exception that the helpers formerly 
employed on the extra roll have been transferred to the permanent roll, under the appro
priation providing for an increased number of printers. 

The printing office has been transferred to the building on South Capitol Street which 
was refitted for this purpose. Two new presses, run by power generated by a gas engine, 
have been supplied, and otie of the old hand presses converted into a power press. A second 
one of the old hand presses is now being converted into a power press. A new roller ca!
endering press, run by power, to take the place of the old knuckle-joint press, has also been 
set up. These improvements and additions have supplied the Bureau with a plate printing 
office that is probably not surpassed by any other establishment in the city. Two of the 
rooms of the old printing office in the fireproof building, that were vacated, have been 
utilized for the storage of our copperplates. Four other rooms and a cellar have been n1ade 
available for the use of other Divisions of the office. 

The requisitions for printing from the chart room have fallen off during the year about 
10 ooo copies, reducing the number of copies furnished for distribution to 40 401. This 
decrease in the demand for the charts is also shown in the reduction of the number of plates 
it was necessary to correct for printing, there having been only_ 535 corrected for this pur
pose, against 7.34 during the preceding year. These corrections consumed time equivalent to 
the constant employment of three and one-half men during the whole year, and show the 
average correction to each.plate to have been materially increased. The number of plates 
printed for the chart room was also reducjicl to 680, against 884 for the preceding year. This 
great reduction in the requisitions, together with the increased facilities and improvements 
the new printing office affords, have enabled us to keep up with the work required, so that 
the back orders, which have been so arnwying for several years past, have rarely been 
reported during the year. This is the more gratifying, as the interruption of the work 
incident to the removal and refitting of the printing office would have been, under the 
prevailing circumstances of a year ago, a most serious annoyance in delaying the issue of 
the charts to the public. 

The electrotype and photograph department has continued under the charge of Mr. D. 
C. Chapman, assisted by Mr. L. P. Keyser. The average quantity of work has been turned 
out, and at a somewhat reduced cost, as the thorough overhauling of the batteries, referred 
to in my annual report of a year ago, has resulted in an increased ratio of deposit of copper 
for the quantity of zinc consumed. Eighty-eight per cent of the zinc is now utilized in 
actual work, being an increase of 20 per cent on the average of preceding years. 
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The general clerical work of the division has been performed by :\fr. John H. Smoot 
in his usual acceptable manner; and since Fehrnciry I have had the assistance of 1fr. Eu.r;ene 
Rhodes. Mr. Rhodes has been engaged, under my personal supervision, in man_1· details 
relating to the pl10tolitl10graphi11g, anJ y_twstions arising from my connection with the 
United States Board on Geographic Names, ~rnd, to some extent, in proof-reading and ver
ification of engraved work. It gives me pleasure to sa}· that his services have been most 
satisfactory, and are of material assistance to me in the many details requiring my attention. 

I also desire to express my gratification at the interest the experr engravers in the 
Division have evinced in the young men \\·ho have recently been employed in the office to 
learn the art of engraving. These yonng men h:.n·c shown. "·ithout exception, a marked 
aptitude. and, I believe, with the necessary experience, will become proficient eng-ra\·crs. 

I tranranit herewith the u~ual statement of charts completed, commenced, an<l cont in uul 
during the year for file in the archives. 

Respectfully yours, 
HFRDFRT G. 0GDE!';, 

.Assistant, aJJ(/ C!1i1'.f 1if tlte Engraz•ing Di:·ision. 
Mr. B. .A. Cor.ONNA, 

A ssis/,11!f in char,:;·e of thr Office. 

REPORT OF THE CHART DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, FOR 
THE FISCAL YEAR ENDING JUNE 30, r892. 

CHART Drn~iox. J11111· 30, IS92. 

Sm. I have the honor to submit the follmving report of the Chart Division, for the fiscal 
year ending June 30, 1892: 

This Division has been under my charge during the ye:lr, and the following named per-
sons have been attached to it, whose general duties have been as noted: 

Miss L. A. Mapes, oool::keeping and correspondence. 
Mr. H. R. Carland, issuing and correcting charts. 
Mr. J. H. Barker, correcting charts. 
Mr. J. \IV. ·Whitaker, correcting charts. 
Mr. C. W. Childs, correcting and coloring charts. 
Mr. T. V. \Valker, correcting and coloring charts. 
Mr. Ivy Hill, correcting and coloring charts. 
Miss Sophie Hein, correcting and coloring charts. 
Mrs. Jennie H. Fitch, coloring charts and correcting catalogues. 
Miss M. L. Handlan, coloring charts. 
Mr. Neil Bryant, receiving and stamping charts. 
Mr. R. T. Bassett, mounting and joining charts. 
Mr. C. A. Harbaugh, miscellaneous. 

The changes in the force were as follows: 
Mis~ Sophia Hein, transferred to Office Division on August 2. 

Mr. C. W. Childs, transferred to Interior Department on November 23. 
Mr. C. A Harbaugh, assigned to this Divi.5ion on July 25, and transferred to the Divi

sion of Library and Archives on October 27. 
Mr. T. V. Walker, assigned to the Division on December 2. 

Mr. Ivy Hill, assigned to the Division on February r r. 

·with the exception of the transfers above noted, the persons named are still on duty 
here. 
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The following table is given with a view of representing in brief the more important 
features of the relation of the chart issue of this year to that of the four years next preced
ing: 

Comparison of issuts of clzarts during tlze fiscal years noted below. 

I Change. \ Change. I ! Cha.nge. i Chauge · I I 
I + or _ 

1 

1889. + or _ ! 1890. + ,,,. _ 1891. : + or _ 1892. 

___ , ___ 1 ___________________ 1------i---: 
( Co11ios ______ , 41 322 +7 !!90 ! 49 312 +13 840 63 lW -10 19:1 li2 959 i -284 ! 52 67 j 

(Value<-----! $17 101 +s2 992 ! $20 096 +$6 082 $26 178 --$~ 721 823 457 I -$410 I $13 OU ! 

1888. 

'l'otats __ 

f Copies 15 407 -j-5 681 j 21 088 + 9 024 30 112 -9 301 : 20 811 \ + 2 640 I 24 451 

l'ree .••• ------·i Valu<-s. ____ 
1 

$6 1D4 : +S2 102 , 58 266 
1 

+$3 85'i I $12 121 $3 2o5 
1 

$8 846 +~985 ; $9 831 : 

( Copies. ______ j 2.5 915 1 +z 309 i 28 224 +4 816 
1 

33 04 O. -8!l:l 32 HS i -t 9:l4 i 29 224 I 

Groe; ""
1
"'-----( Yalue' _____ i $10 940 I +$800 $11 830 1 +$2 ~27 1 $14 057 -$5.54 $14 611 ! -$1 402 ! Sl3 209 i 

. { Cu1ti6s _____ _ 
~et sat-es_______ ! 

''alue!:l -----' 
! 

23 sss I 

$10 169 

+2 655 26 540 -+5 266 : 

+81 111 : 1fll 280 + $2 295 I 

31 806 -3 3,l.l 

$13 1>75 -$434 

28 47a i 
I 

$13 lU 1 

27 214 

-$63'; $lz 50u i 

Change 
fr11m 

a-,rprage 
+or -

+989 

-+ $1 332 

-rl 597 

+$~82 

-608 

+$:'50 

--40" 

-I $465 

The total issue which represents the work of the Division is practically the same as that 
of last year and about 2 per cent larger than the average of the four previous years. If the 
issue for 1890, which was anomalous in regard to free distribution, be omitted, the increase 
over the average would be about 10 per cent. But this increase is absorbed by the free dis
tribution, since the gross sales in copies are less than last year by 9 per cent and less in copies 
than the average of the four previous years by 2 per cent. The net sales, i e., the gross sales, 
less charts returned by sale agents, have decreased in copies 4 per cent and in value 5 per 
cent as referred to last year, but, as compared with the average of the four years, have 
decreased in copies less than 2 per cent and have increased in value 4 per cent. It will be 
noticed that the net sales, which are the indication of the popular demand, show an increase 
to 1890 and a decrease, though less in amount, since then. 

It is possible that the number of vessels engaged in commerce may have decreased with 
the tendency to use vessels of larger size and steamers in place of sailing vessels, and the 
number of charts required would be proportionately less. At all events, be the cause of the 
lessened demand what it may, no effort should be spared to maintain, and raise if possible, 
the standard of excellence of our charts in all respects, in the clearness of the print, the 
quality of the paper, and the accuracy and sufficiency of the information, especially in regard 
to changes in Aids to Navigation, so that if the demand continues to decrease, the Survey 
may not be in fault. 

That the result of the work of the Survey, as shown by the charts, may become better 
known, a distribution was made during the winter, through the Lighthouse Board, of some 
2 ooo copies to the principal lighthouses throughout the United States, and it is intended 
that a distribution shall be made this autumn or winter to a number of libraries. 

In April last a new edition of the Chart Catalogue dated 1892, was published, after a long 
delay owing to the pressure of work at the Public Printing Office. It is believed that it will 
facilitate the very desirable object of a yearly edition of the Catalogue if the copy be made 
ready for the printer by the end of the fiscal year, when, for various reasons, greater dis
patch in the printing may be expected. 

The catalogue number of a chart should, in my opinion, be its official designation, aside 
from its title, being brief and convenient for reference in correspondence, etc., and should 
in a general way serve to define its location in reference to that of other charts, and the plan 
of numbering should be so comprehensive that it would never be necessary to apply an old 
number, however long in disuse, to a new chart. This idea, the truth of which is now 
generally acknowledged, was not sufficiently considered when numbers were first given, and 
the result has been an application of the same number to different charts, and a lack of order 



 

REPORT FOR 1892-PAilT I. ItEPORT OF ASSISTANT IN CHARGE OF OFFICE. 139 

and arrangement noticeable to a certain extent on the Atlantic Coast, but especia11y marked 
on the Pacific. ·with a view to a reform in this respect, even at the cost of some present 
trouble, a plan of renumbering the Pacific Coast charts has been recommended by the Chart 
Board and appruve<l by the Superintendent. To carry the change into effect \Yith as little 
friction as possible the numl1ers were altered by hand on the copies in stock simultaneously 
with the distribution, to sale agents and others, of the catalogues containing the new nt1m
bers. The system is now working smoothly. Of the new catalogue z 150 copies have been 
distributed out of an edition of 2 500, and 500 copies more have been ordered to meet demands 
before the edition of 1893 is received. 

The correspondence for the year has amounted to z 550 letters written. 
The discipline of the Division has been good, and it gives me pleasure to note the interest 

shown by all the members in keeping the work of correction and issue up to its past standard 
of rapidity and accuracy. Our relations with the Hydrographic and Engraving Divisions 
have been cordial and mutually helpful in the perfecting of the routine of chart correction. 

Eleven new charts from copperplates and twenty-one new lithographic charts, thirty
two in all, have been published during the past year, as shown in the following list: 

Date. Catalogue ( Title. _! Nu. 

I 
lf91. ENGRAVED. 

July 6450 Admiralty Inlet and Pugd Sound to Seattle, \\-:isb. 

Jul)' 7 ! M60 Pugtt Sound, Seattle t.1 Olympia, w·a.sl.L 
J uJy 25 6l:l2 Nehalem River, Oregou. 
Aug. 8 8 ApproHche~ to 1'°1:!W York, Gay Head tu Cape IIeulopen. 

Aug. s I 5800 Ca1.e :lUendocino to Foint St. George, CaL 
S(1pt. 10 304 Cros-E le.land tu Kash Tu1and,::\-1e. 
tiupt. 2:> I 5909 Chetko Con•, Oregon. 
I>cc. 7 : 5900 Point St. George· to Umpqua River, Califorufa. and 0 gon, 
Dec. 151 e12s Cata.Jina Ilarbor and Isthmus Cove, Cal. -;; 

1802. 

~'•l.J. 8 61~JU L:mpqua .River to Cape Lookout, OrtJgon. 
Mar. 14 19 Mobile Bay to Atchal"alaya Bay. 

18Ul. LlTHOGRAPHEH. 

July 18 8100 Clarence Strait, Revilla.gigP.do Channel, etc., Alaska. 
July 22 298 Gardinerti Day, Long Island, N. Y. 

July 22 6180 \Villa.pa. Bt1.y, part of, '\\"uhington. 

July 22 8451 Harborsi~ the Gulf of Alaska. 
July ~" 8881 Isl.ands and Harbors otf the Alaska Peninsula. 

July ~2 8891 llarbors off the Ala.ska Peninimla. 

July 2:l 890[ Harbors and lelo.uds off Alaska. 

Ang. 21 :ifi15 J_,ong Isla.nrl Sound, Throgs Neck to NPw Rod1el]P.. N. Y. 

Aug. 

21 I 
tJ.fi Long falaud Sound, New Rochelle to llam1r:;ini;· hlarnJ, N .. Y .. 

Ang. 0 '\"ashington to Norfolk, Ches&JlPalw Buy. 

&:l't· 17 007:< ) Harbor8 in ReYi1lagigedo Channel, etc., Alaska. 

Oct. 24 101 . Ca.1aia to Little River, :Me. 

Oct. 24 8Wl1 I Sumner Strait and Frederick Suund1 Ala.ska. 

um:!. 
Jan. 14 6405 Port Townsend, WMh. 
Feb. 3 566 PaijS.8.fo Rher, Newark Day to Belleville Bridgti, N. J. 
Mu.r. 16 345 Robinsons Bolo and Quicks Hole, Masi, 

Mar. 23 llS4 Baltimore Barbor and a.pproachea. 
Mar. 2:1 8 Sa.ii Franch;co to Bering Sea. 
A:pr. 15 8990 Pribilof Islands-, Dering Sea, Alaska. 

May 9191 H&rbors a.ntl ancho111.ges in soutbwe&.ern Ala.ska. 

June ~s 8300 Lynn Oana.l and Stephens. Po..ssage, Ala.ska. 

I sbo111d remark that the term "new charts," as used above, has a genera1 sig-nification 
and refers to charts never before issued in that form. The same term is applied by other 
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Divisions to charts which have required new work on the plates, drawings, etc., and which 
may have been issued before; and there may consequently, for thi:; and other reasons, be a 
discrepancy between their lists of new charts and mine. 

The receipts, issues, and general distribution of charts during the year are given in a 
table which accompanies this report, and which is submitted for file in the archives. 

Yours respectfully, 
GERSHOM BRADFORD, 

Assistant, and Chief of t}1e Chart Division. 
Mr. B. A. COLONNA, 

Assistant in cl1arge of the Office. 

REPORT OF THE MISCELLANEOUS DIVISION, U. S. COAST AND GEODETIC SURVEY 
OFFICE, FOR THE FISCAL YEAR ENDING JUNE 30, x892. 

IVfrscELLANEous D1vrs10N, June 30, I892. 

Sm: I have the honor to submit herewith the report of the Miscellaneous Division for 
the fiscal year ending June 30, 1892. 

The volume of work done in the Divison, so far as it is susceptible of tabulation, is shown 
by the following figures: 

Letters written (sales agents, 2 600; miscellaneous, 539) ------ ------ ------ 3 139 
Ledger accounts kept (sales agents) . -- _. -- - _. - - - ---- - - - - - --- - - -- - - ·- - . - - 95 
Quarterly statements of sales agents examined and verified __________ . __ _ 
Circulars to sales agents issued _________________________________________ _ 
Cb arts sent to sales agents _____________________________________________ _ 
0 rders for purchases issued ________ . ________________ . __ -·- ______________ _ 

Requisitions made for printing and binding ______ ·-----------------------
Requisitions for stationery filled _ .. __________________________________ . __ _ 
Requisitions for miscellaneous supplies and repairs filled _______________ . _ 
Annual Reports distributed (see tabulated statement) _________ . ___ . ___ .. _ 
Tide Tables issued .. ------------------ ____ .. ________ ------ ________ ------
Atlantic Coast Pilots issued ____________________________________________ _ 

Subdivisions Atlantic Local Coast Pilot issued ___________ ----------------
Unitec1 States Coast Pilots, Atlantic Coast, issued--------------- --------
Pacific Coast Pilots, Alaska, Part I, issued ____________________ .. _________ _ 
Pacific Coast Pilots, "California, Oregon, and \Vashington," issued ____ .... 

34 
268 

The number of charts sent to sales agents during the year, namely, 28 620, was 2 845 copies 
less than were issued during the previous fiscal year. 

Twelve agencies for the sale of publications-nine on the Atlantic and Gulf Coasts and 
three on the Pacific Coast-were established during the year; and ten were discontinued
seven on the Atlantic and Gulf Coasts and three on the Pacific Coast. The total number of 
agencies on June 30, r892, was eighty-eight-seventy on the Atlantic and Gulf Coasts and 
eighteen on the Pacific Coast. 

The aggregate of business done through the agencies from July 1, 1891, to June 3c. 1892, 
is shown by a table which is submitted for file in the archives. 

The following publications were sent to press: Annual Report of the Superintendent for 
the year ended June 30, 1891; United States Coast Pilot, Atlantic Coast, Part IV, ~'From 
Point Judith to New York," Second Edition; Tide Tables for the Atlantic Coast of the 
United States for the year 1893; Catalogue of Charts and other Publications, 1892; Laws and 
Regulations relating to the Coast and Geodetic Survey of the United States (reprint); and 
Notices to Mariners Nos. 143 to 154, inclusive. 
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The usual distribution was made of the Annual Reports of the Superintendent, the 
Appendices to the same printed separately in pamphlet form, Bu1letins, and N ntices to 
Mariners, and they were also furnished in large numbers in response to numerous special 
applications. The distribution of Annual Reports was as follows: 

Domestic dil'ltribution, Foreign distribution. 

Date of report. ---------- ----------·---

1~1 

1 ~;.~ - - - ---------- ------ - -----

1.Ef);~-- ----- --- - --------- ----
l~i)4- ______________ ---------

]; ;-),-) -- ---------- ------ -----
!~;;') - ----- ------------ -----

1 ~."',j ---- -------------------- j 

i~&s _______ ------------ _____ I 
l~bH ------ _ --------- ____ ----! 
J .&f,(l ________ • ________________ 1 

1 ~61 - --- ------ ------------

!EHL._---------------------! 
186J ______________ ----------I 

I 
l ~G·i ----- -- --- ---- ---- - ------I 
13r;r, ______________ --------- I 
l rifii; ____________ ------------1 
18ti7 ---------- -------------j 
18(;$ ______________ ---- ------1 

~ :~~-=:=:================-I l 87L ______________________ i 

: ;~: ~~ == ====~=========~====~I 
: :~:-=========:=======-====:I 
~~~::: :~::=:::::::::::::::::I 
1 879 ____ ------ ---- _________ _i 
lESV------------------------
1881 __ --- ----- ---- ----- - -- - -

1.882 -·- -- -- -------------- ---

!AA~ -- -- - ---------- - ---- ----

1884 -- -·-- ----- - --- -- -------· 
18RL----------------------

l8~ii -- ----------------------

l:R~7 ·-----------------------
1.fl.Hil ____ ---------- ----------

lo89 _____ ·------------------
1S90 _______________________ _ 

'l'ot.A ls _________________ _ 

To im;titu- To ludivid- To institu- 'In iiHlh:id-
tioul4. ualfl. tionn. naJ~. 

3 ______________ i __ -----------1--------------
3 --------------' -- ------------!---- ----------
3 '·-------------- --------------.--------------

: [ :· ~::= :-~ 
2 !-------------- ----------

i-------------- ----

s I 1 

a I ____ ---------
3 ------------- -

4 

3 ! 
4 

3 

3 

5 

11 

14 

11 
]:; 

1"2 

Hi 

HI 

2:, 
2-l 

:?-t 

24 

:lb 

27 

zc. 
26 

~.tl 

r.G7 

t:G2 

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

9 
]] 

}Ci 

2() 

fi2 

48 
4•> 

4R 
;17 

:w 
:1~ 

4~ 

80 

iilH 

457 

'----·----------

4- 1-------------
3 

4 ---- ---------

4 

4 '---------- --- -

4 ---- ----------
4 i--------------

4 --------- -----
!> ! ______________ : 

6 I 
2:11 I 
2:~n 1:1 

3 

3 

3 

3 

3 

4 
~ 

2 

3 

4 

3 

24 

2:} 

:m 
.J:l 

Sl 

(i7 

74 

IW 

l 5.t:{ 

1 :3r,2 

----~---- ----:----· ----
1 727 l 581 :; 873 
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Following is a list of the publications of the Survey, with the number of copies of each 
received during the year from the Public Printer: 

~n.me of publit·atioa. No. of \l Name of publication. 
-------' -~- COjJie~~-:i'-----------------------

Annnnl Report of thf' Superintendent for the ye~'lr t>ndPd 

,Jun~ ?.t 1, 1 S80. 

Anumi.1 ltt'port of the Supcrintt·udent for the year ended 

J lllll' ~'-0, 1890. 

Pnitptl Stall·~ Coa.e.t Pilot-Atlantir Coast, l'artfl J-II, 

''Front the St. Croix lliYcrto Cape Ann." 

Pacific ( \)H.e.t Pilot-Alaska) Part I. "Dixon Entnt.1Ke to 

Yakntn.t Bay with Inland Paosugc from Strait of Fnca to 

})ixon Entra.nce.0 Third N1iti-on, IR:tt. 

Tide Tables for tho AtJanti~ Coa~t of the- United States for 

the year 1892. 

Tide T.ables for the Atlantic Coast of the United States for 

the year 1893. 

Tid<> Tnhk-A for the Pacific COA.St of t11e Uuit~d States for the 

year 1Sl92. 

Catalogue of Charts, and other pnh1ication~. 1892 ___________ _ 

La.ws and Regulations relating to the Coa.st and Geodf1 tic 

Survey of the Unitr:"d 8tatr•:<, 18S7. 

Tables for convertlng customary and metric weights a.nrl 

measuree. 
Appendix :No. 8. Report for J8DO-" Results of Ma~notk Ob

servations recorde<l at L·n"- Aug-cles, California. 158'.t-18~9. 

Part I-Ab8olutt- l\leai;rnre!'I." I 
Appeudix No. 9, Report for 1890-u Resnlts of the Ma.~.!Detic 1 

Observations recorded a.t Los .Angele!i, California.i 1882-

1~89. Part II-Differential M.ea~urct1.•' 

Appendix No. 10, Rrport for 1890-" The (iu1f Stream. A. 

De~uipti(Jn of the Metbod11 Employed in thP. Inrestigatiou~ 

a.nd thei Result.a of the ller-ca.rch~" 1 

Appendix No. 11, Report for 1890-" Report on a :Part of j 
the :Boundary Line botw(lcn th<'· St.ates of Ma.ryland a.nd 

Virginia." 

AppN1dix. No.12, Report for 1890-"Determinri.tions of Gl'a.Y

ity and of the Mo.~rwtic ElemPntFC in cooJrnction with tlrn 

Unih•d States Sc~entific Expedition to the W~Rt Coast of 

Africa.
1 
J8R9-1890." 

1 432 :! Appendix N0. l:i, Rf'port for 18!)i)_~• On .an Apprnximate 
;: 

2 QUO ;I 

Method of Computing Proha11lc Error," and" On tbe lll·

tcrmiuation by L-ea..~t Square8 of th.e Relati()n hdwerm two 

YariaLle~." 

1 500 Appendix Xo. 141 He11ort for 1890-" On the use of Obf!ervu

tlons of Currents for Predirtion l'urros~. '' 

433 Appendix .No. 15, Rf'}lOrt for 1~90-" Ti1le8 at Sandy Hook. 

O!J!Sr·n(·{l antl l'retlictetl Times aml Ileights dnring t.hl' 

) :rt·ar 1889." 

2 010 F Appendix No. Hi, Report for 1890-HThe Rolatiou of the 

Yard to the l\r('trc." 

2 025 Appondix No. 17, Rrport for 18fl0-" International Geotletic 

.\ssnci:1tion. Nia th Coufrrence.,, 

3 525 Appendix No. 18~ Ileport for 1800-" The National rroto- I 
types of the ~ta.ntJ.ard Metr<1 and Kilo~ramm0.'' : 

2 535 .Appendix No. 19, Re11ort for 1890-" :t::arly Expeditionti to I 
300 the Region of B(•ring s~a and Strait.~' 

.Atipe-nrlix Nn. "20. RP]Hlrtfor189<J-" Keite-son au Ea.Tly Cl~art 

10000 of f,ong Island Kn111111 anrt its Approacl1es." 

NOTICES TO MAR!l'El\8. 
500 

Nci. 142, .June, 18!)1-0hart corr1>ctions <luriugthci mont11 

No. 14'3, July, 1891-Chart corrections dul'iug the month ·---1 

600 
~o. 1441 Auµ:n:st, 1891-Chart eorrP.dious Unriug the 111,.nlli-j 

. No. H.\ Se11t~mher, H!91-Chart eol'Tl'ldioni;; .luriu!--'- th<• ! 

mnnt.1L ! 
909 

'l No. 146, Odobm, 181H-Chart corredions during thp month_ 

;i No. 1-17, N(•vemher, 1891-Chart correct.ions dariug the 

m.outb. 

100 
No.148. ])C'ct>mher~ 1801-ChartcorrectionBdurirtgthe month. 

: No. 1-19. Inctt>x to Chart corrections, .January 1, to l>ecem

lJcr 31, lf'~l. 

600 , No. 150, .fantrn.ry, 1892-Chart corre,·tion!:'.I during- the month .. 

i' No.151, FelJruary, lR~'l-C'hart<'(lJTf'Cli<iuscluring thr month_ 
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Mr. Freeman R. Green has, as heretofore, kept the sales agents' iedger accounts, in addi
tion to the performance of other derical duties. Mr. Green is entitled to special commenda
tion for the faithful. intelligent, and accurate manner in which he has performed all the 
duties assigned to him . 

. Mr. Harry J. Van Der Beek, who received a probationary appointment as stenographer 
on January 20, 1892, has served acceptably in the Division since that date. 

Mr. Eugene Rhodes performed duty as stenographer and typewriter until January 21, 
1892, when he was transferred to the Engraving Division. 

The duties of janitor were performed by Mr. W. M. Long until Jannary 25, 1892, when 
his connection with the Survey ceased. Mr. Calvin Shurtleff was appointed to succeed M.r. 
Long on January 26, 1892, since which date he has discharged the duties of janitor. 

The duties of watchmen were faithfully performed during the year by Messrs. David 
Parker, Wm. H. Keith, and David Somerville. 

Mr. J. A. Watts was detailed from the Treasury Department on December 2, 1892, for 
duty as an engineer in this office. Since that date he has had charge of all the heating 
apparatus, and, in addition to the performance of his duties as engineer, has rendered other 
valuable services of a miscellaneous character. 
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Mr. Wm. G. Finney was appointed messenger September 18, r89r, and employed until 
February 10, 1892, and S. T. A. Van Seiver was appointed messenger September 23, 1891, and 
employed until March 15, 1892. 

Messrs. William H. Butler, chief messenger; C. H. T. Over, Sandy Bruce, Charles H. 
Jones, William Savoy, Attrell Richardson, Peter Page, and John F. Grinage, messengers~ 
Wm. R. McLane, driver; Horace Dyer and Harrison Murray, firemen; and Mrs. S. E. Flynn, 
William P. Young-, John H. Brown, Hans Bowdwin, Samuel L. Eubank. and Dennis E. \Vhite, 
laborers-all performed their respective duties in a faithful and satisfactory manner. 

Respectfully yours, 
M. \\.'. Wnrns, 

Chief o.f the ll£isce!!a11eous Diz,ision. 
Mr. B. A. Cor.ONN A, 

Asst'.1~ant in charge o.f the Office. 

REPORT OF THE INSTRUMENT DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, 
FOR THE FISCAL YEAR ENDING JUNE 30, 1892. 

INSTRU~1ENT D1v1sION, .f1au: 30, IJ'92. 
SIR: I have the honor to submit the following report of the work of the Instrument 

Division for the fiscal year ending June 30, 1892: 
This Division has to send out, receive, and account for all instruments and general 

property used in the field and in the various Divisions of the office; make the needed 
repairs to instruments: plan and construct new instruments; determine their constants so far 
as it is practicable to do so at the office, and purchase new instruments and all material 
needed for carrying on its work. The Division may be said to have three sections-the 
office of the Instrument Division, the instrument shop, and the carpenter shop. The force 
employed during the year was as follows: 

OFFICE. 

Edwin Smith, assistant, and chief of the Instrument Division. 
Frank A. Cook, clerk. 
William West, messenger. 

INSTRUUENT SHOP. 

E. G. Fischer, chief instrument maker. 
Otto Storm, instrument maker from July r to September 30. 
William Gaertner, instrument maker 
Jacob Schwarz, instrument maker from October 1 to June 30. 
C. "E. Regennas, instrument maker. 
W. R. Whitman, instrument maker. 
S. A. Kearney, :instrument maker 
M. Lauxmann, instrument maker. 
Jacob Schwarz, mechanician for the office of 'Weights and Measures, assigned to duty 

in instrument shop, from July 1 to Septemher 30. 
Otto Storm, mcchanician for the office of \Veights and Measures, assigned to duty in 

instrument shop from October 1 to June 30. 

H. 0. French, carpenter. 
George W. Clarvoc, carpenter. 
C. N. Darnall, carpenter. 

CARPENTER SHOP. 

The instrument and carpenter shops are essentially repair and experimental shops, and 
th" construction of new instruments is incidental to this work, being mostly confined to such 
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instruments as can not be purchased in stock or made to order except at very much greater 
cost and delay. 

Tab1es I to V* accomp:mying this report and submitted for file in the archives, give 
statistics of some of the wurk of this division. Two hundred and fifty-five requisitions have 
l)een filled, many requirir1 g- several days' work of several men. The division has also done 
a great deal of work for the office in the care of the clocks, e1ectric bells, fitting up of the 
reading room in the libr;i.ry, making file cases, drawing boards, etc., and such general repairs 
about the building as could be done by men of the instrnm~t and cm:penter shops. In such 
work the carpenteT shop has been partic11larly hard pres,;ed, and I would recomrnend that 
its force be increased by a<: least one more carpenter at as early a date as possible. 

Early in the year the fa·~ilities of the carpenteT shop were materially increased by mount
ing the band saw purchased at the close of the last fiscal yeaT. 

The reconstruction of zenith telescope No. 3 was begun in June, 189i;. It was intended 
to be madf' similiar to zenith telescope ~o. 4, which had been reconstructed a short time 
before as mentioned in last year's report. At a later date zenith telescope No. j was 
assigned to Assistant Davidson, and at his request the Superintendent directed that a new 
objective by Brashear and three new eyepieces by Kahler be furnished, and that many 
details should be made in accordc.nce with Assistant Davidson's wishes. This caused much 
delay, and the instrument was not ready for shipment to Assistant Davidson at San Francisco 
until :i'{ovember 19, 189r. At the request of the Chief of the Instrument Division, made 
thro11-gh you, the Superintendent appointed a special committee, consisting of Assistants 
Schott, \Voor1warc1, and Tittmann, to examine this instrument before it was sent from the 
office. They reported it to be very satisfactory. 

Base l•ars Nos. 15 and 16 are the duplex bars designed in the Instrument Division from 
specifications giyen by Assist:.lnt Eimbeck. They were begun during the last fiscal year, 
but as they could not be co:11pletcd in time to be used at the Ho1ton base they were set aside 
for more pressing work. They will soon be taken up again and will be completed in time 
to ])c exhibited at the World's Columbian Exposition. 

Base lrn.r No. 18, is a 5-rnetre steel b;:iT' similar to No. 17, whic11 was macle last year It 
is di\·ided into 5-metre spaces by plugs ;vith their faces in the neutral axis. The ruling of 
the lines on these plugs was done by the chief instrument maker. The bar was constructc<l 
after the return of the H(Jlton base party from the field and used as an intermediate bar to 
determine the leni:-:th of No. 17 from the prototype metre. 

The recon~truction of theodolites Nos. 145 and 146 was begun about two years ago. 
There bas been bnt one man at.work upon these instruments and he has so frequently been 
called off for more pressing work that they are not yet completed. They will be finished, 
however, in a very short time and one of them will be exhibited at the World's Columbian 
Exposition. 

Four new magnetometers, Nos. 17, ls, 19, and 20, to be made from designs prepared in 
the Instrument Division, were begun in September, r89r. On these instruments there has 
also heen hut one man at work, who has frequently been called off for other duties. They 
are now nearing completion and will be ready for issue in a short time. One of them will 
also be exhibited at the World's Columbian Exposition. 

Transit No. 2 1s one of the Tronghton & Simms 45-inch transits. It is an instrument 
that has been little used and was reconstructed to meet the needs of the Survey anc1 with a 
special view to being exhibited at the \Vorld's Columbian Exposition as a type of the larger 
transits used in the longitude work of the Survey. 

The six comparator micrometers mentioned in Table III were made for the universal 
comparator proposed to be constructed nearly two years ago for the use of the Survey aid 
the office of Standard ·weights and :\Icasures. 'l'hese micrometers have been made- with 

"'These tables give list~ of h1strumcnts repaired., of those n'con;;trncted, and of t.hose made made in the ;;hop; 
also of instrument~ plltchased, aud of work done for tlte office of cLautlard ·weights and Measures. 
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special care. It is ·to be regretted that the work on this comparator can not progress more 
rapidly, but it has had to be set aside for the same reasons that ha\'e caused delay in other 
new work. 

Early in the year a model of a half-second reversible pendulum was made from designs 
made in the Instrument Division under the direction of the Superintendent. 'This mo<lel 
was exhibited before the National Academy of Sciences at its April meeting by the Superin
tendent. The consideration of the construction of the pendulum itself has been unavoidably 
delayed. 

On the return of the Superintendent from Alaska with pendulum apparatus A in the 
autumn of 1891, the pendulums were swung at the Smithsonian Institution, in which work 
the chief instrument maker assisted. In November these pendulums were s~·ung at the 
Stevens Institute, Hoboken, New Jersey, by the Superintendent, assisted by the chief of the 
Instrument Division. Since the return of this apparatus to the office, many changes and 
additions have been made involving experimental work which consumed much time in the 
Instrument Division. For the planes in the receiver, knife edges have been substituted; and 
for the knife edges in the three pendulums, planes have been substituted. A microscope and 
lamp for reading the amplitude have been added. Throughout the whole year experimental 
work with the apparatus has been in progress, under the direction of the Superintendent, 
in which the Instrument Division has been called upon to take part. 

It was found desirable, and in fact necessary, to have the base pendulum station of the 
Survey at the office in Washington, and for this purpose the southwest room in the cellar of 
the office was selected. By direction of the Superintendent this station was prepared under 
the supervision of the Chief of the lnstrument Division, and its care has since rested with 
that Division. A description of this pendulum station more properly belongs with the pen
dulum work under the immediate direction of the Superintendent. 

The twelve compass declinometers mentioned in Table V were made under contract by 
Fauth & Co., the lowest bidders, from designs and specifications made in the Instrument 
Division. They are designed for the purpose of rapidly determining the magnetic declina
tion by triangulation, topographic.al, and other parties at places where the true azimuth of a 
line is known. An illustration of this instrument will soon appear, and a further descriptio11 
is thought unnecessary. 

A large amount of work has been done in the preparation of apparatus for exhibition 
at the World's Columbian Exposition, but as most of the work is not completed it will more 
properly be mentioned in next year's report. 

For many years the Survey has had in its possession a machine for engraving numbers 
on circles, etc., which has 0E.cn practically useless. This machine has been reconstrllcted 
and will be used for numbering every degree on the circles of theodolites Nos 145 and 146 
and other instruments. 

In the latter part of the previous fiscal year a small dynamo (Yz K. W.) was purchased. 
This was mounted in the instrument shop towards the close of the year I891, and has been 
used to illuminate the pendulum room, the laboratories, and the comparing vault, and also 
the microscopes of the universal comparator. This required 1 800 feet of wiring and all the 
work was done by the force of this Division. This dynamo was soon found to be too small, 
and in June, 1892, a larger one (1~ K. \V.) was purchased. It will be mounted as soon as 
possible so that the current from the two may be used separately or combined. 

The Division has been pushed to its utmost capacity during the whole year, and I must 
express my gratification with the industry of all its employes. 

Mr. B. A. COLONNA, 

Respectfully yours, 
EDWIN SMITH, 

..IJ.ssistant, and Chief ef the Inst,-ument Division. 

Assistant in charge of the Offee. 
S. E:x. 37--10 
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REPORT OF THE LIBRARY AND ARCHIVES DIVISION, U. S. COAST AND GEODETI\. 
SURVEY OFFICE, FOR THE FISCAL YEAR ENDING JUNE 30, 1892. 

LIBRARY AND ARCHIVES DIVISION, June 30, IJ'92. 
SIR: I transmit herewith tables* showing the accessions made to the Library and· 

Archives of this office during the fiscal year ending June 30, I892, together with this genernl 
report of the work performed in this Division during that time. 

Improvements have been made in the building ( 1) by connecting it by a covered ,,ridge 
with the main office, and (2) by cutting a doorway between it and No. 201, thus makirlg all 
three buildings directly connected, and providing ready passage from any one to the others 
without exposure of men or records to the weather. 

The principal works accomplished are as follows: 
Numbers have been placed on all original sheets in the archives, thus facilitating the 

rapid handling of them; descriptions of the most of these sheets have been filled out. on the 
cards on which the current charges are made, and their history is preserved. 

Several volumes of "descriptive reports" which accompany the original sheets have 
been sent to the bindery. But the most of the work, other than that which may be regarded 
as necessary current work of receiving, registering, and the daily issuing and crediting of 
s'heets and records, has been done for the library proper, and its collection of maps; both of 
which very much needed attention to render them effective and useful as tools for the office 
force, and others who have need to consult them. 

In March, 189I, it was assumed that the library consisted of Io ooo volumes, and accessions 
were numbered upward from that; and, for ready identification, I had placed in each volume 
in the library a stamp showing it to be the property of the Sun-ey, and numbered the 
volumes then in the library backward from 10 ooo. Slips were prepared for the volumes 
known to be on our vessels and sent to the commanding officers to be inserted: thus we novv 
have a list of numbers from 3 ooo to II 618, each representing a volume belonging to the 
Survey. 

There are a large number of books belonging to the library in the office and in the 
hands of field officers which will be placed on this list as they are handled by the library, 
and in this way a comparatively accurate estimate of the books belonging to the Survey will 
be obtained in time. Such a list has long been needed. 

The additions to the library during the past year by purchase, exchange, and binding, 
(of books already in the library, but stored and inaccessible owing to their not being bound) 
amount to over r 200. Cards have been made out and placed in the catalogue for all of these. 

The "purchases " have been selected by the library committee, and are of a character 
which, if maintained, will make this a very valuable library of reference upon the subjects 
allied to the work done by this office, and bearing upon it. 

Pamphlets (the problem of every librarian) had accumulated, and over r ooo have been 
arranged (by the decimal system) and placed in tin cases. From two to five cards have been 
written on the typewriter for each. 

Portfolios have been provided for our collection of maps, and many of them have been 
arranged in them, and the proper cards made out. 

·wherever sets have been found to be complete they have been sent to the bindery, as 
"atlas form" is considered the best to preserve the maps and prevent loss, and is quite as 
convenient for reference. 

During the year 895 volumes of books and atlases have been prepared and sent to the 
bindery, while only about one-half that number have been returned. 

A circular was sent to all field officers calling attention to the desirability of sending in 
copies of all photographs and the negatives taken, which illustrate the field work of the 

------- -··------·---·--~-------------
*These ta bl es are filed in the archives. A summary statement of records received in the archives, and ~f 

accessions to the library, accompanies this report. 
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service, and it is thought from the replies received that this will be a very valuable as well 
as interesting feature of the archives in the future. 

Considerable correspondence has been carried on in trying to complete files of the 
proceedings of scientific societies and scientific publications, portions of which were already 
in our library; so far we have been quite successful, but a number of" sets" which are out 
of print have gaps in them which I can only hope to see filled in the future. 

Special repurts have been made to the Superintendent as follows: 
October 1, l89r. Relative to the purchase of manuscript maps from M. de Tragoff, in 

New York. 
October z, 1891. Report of visits to the libraries and other institutions from Boston to 

New York. 
May 24, I 892. Relative to the conference of the American Librarians' Association at 

Lakewood, New Jersey, Baltimore, Maryland, and Washington, D. C. 
The total allotment for the library for the year was $1 040. The exact amount expended 

can not be stated until the bills are all rendered, but it will come within the amount allotted. 
In closing this report it may be proper for me to enumerate some of the wants of this 

Division to carry forward successfully the work to the desired goal, viz: An arrangement of 
our archives and library, and a complete index of each, so that any inquiry that may be 
made concerning any record or book that has once been here may be readily answered, and 
immediate reference to the said work made. 

First, we need the shelving put up in No. zor so that the books of the library can be 
moved and arranged thereon systematically; this will give the room now occupied by these 
books in the fireproof building for the records of the archives. The cost of this shelving 
will of course depend upon the kind of shelves put up. Iron is preferable, but if wood is used 
I wouid recommend those in the new reading room for style, as they are as cheap as should 
be erected when you take into consideration the requirements. 

The geodetic records should be divided by States, each class of work in any State be 
arranged and bound, and index cards made out. To accomplish this a supply of index cards 
and a case will be needed. I would recommend the standard card of the Library Bureau, 
and one of their cases which will cost (complete with 18 ooo cards) about $58. 

There are also required six more tin boxes, quarto size, for pamphlets, and t'velve more of 
the intermediate size, which are used both for pamphlets and for manuscript records. These 
cost about $r8 and $zz per dozen respectively, making the cost about $Jo. 

The sounding books should be prepared for binding, as much room would be saved 
thereby, and I would recommend that the volumes be numbered to correspond with the sheet 
on which they are plotted, as it will be much more convenient then to find them than under 
the present system. 

After the records have been arranged, a new catalogue of the library should be made, 
which would include an index of the subjects contained in our various serials which bear 
upon our work. With sufficient force these could be made simultaneously, but not without 
the increased help of one expert cataloguer. 

Our collection of maps should be brought down from the fourth story of the fireproof 
to make them more accessible, and I would suggest that cases for them might be placed on 
the landing of the second story of No. 2or (just outside of the Board room) if it is thought 
to be a proper place for them. 

What is proposed above will give a great sufficiency of work for the new fiscal year, 
and, unless the return of books from the bindery is greatly expedited, considerably more. 

The force of the Division during the past fiscal year was as follows· F. H. Parsons, chief, 
and Artemas Martin, clerk, during the entire year; A. Fpperman and John Dale, writers, 
during parts of the year; A. E. Young and W. A. Caldwell, copyists, each for a few days, 
and W. G. Finney and Chas. Harbaugh as messengers during parts of the year. 
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Summary of records received in the archives during the fiscal year z8g.z. 

Original observations: 
771 volumes. 
74 cahiers. 

1 172 Maregrams, chronograph sheets, traces, etc. 
209 Bottom specimens. 
7 5 Photographs. 

100 Photograph negatives. 
69 Topographic sheets (three only additions.) 
54 Hydrographic sheets. 

Duplicate observations: 
607 volumes. 

93 cahiers. 
11 Photographs. 

Field computations: 
7 volumes. 

137 cahiers. 
Office computations: 

15 cahiers. 
Accessions to the library, I89r-Io92. 

Boo ks purchased ___________________________________________ _ 
Books donated and by exchange ____________________________ _ 
Pamphlets purchased _____________________ .. _________________ _ 
Pamphlets donated and by exchange ___________________ ------
Serials purchased _______ . __________________________________ _ 
Serials donated and by exchange ___________________________ _ 
Maps purchased. ····--- _____________________________________ _ 
Maps donated and by exchange _____________________________ _ 
Rooks sent to bindery ______________________________________ _ 
Books received from bindery ____________________________ . __ _ 

Very respectfully yours, 

350 volumes. 
478 volumes. 

8 

99 
684 

2 265 

3 
3 195 

895 volumes. 
441 volumes. 

FRANCIS H. p ARSONS, 

Chtef of the Library and Archives .Division. 
Mr. B. A. COLONNA, 

Assistant in charge of the Office. 
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REPORT OF THE HYDROGRAPHIC INSPECTOR FOR THE FISCAL YEAR, 1892. 

UNITED STATES COAST AND GEODETIC SURVEY, 

OFFICE OF THE HYDROGRAPHIC INSPECTOR, 

Washington, D. C., October 5, I892. 

149 

Sm: I have the honor to make the following report of hydrographic progress for the 
fiscal year ending June 30, 1892, including a synopsis of the movements of, and repairs made 
to, Coast Survey vessels, with a list of their officers and a table showing the various changes 
among the officers of the Navy attached to the Survey during the year. I also append the 
reports of the chiefs of the Hydrographic and Coast Pilot Divisions: 

HYDROGRAPHY-A TLANTJC COAST. 

Nantucket and Munomoy Shoals.-As soon as the necessary officers were available, the 
hydrographic parties were sent to the field, and the beginning of the fiscal year found the 
steamers .Blake, Bache, and Endeai•or in the vicinity of Nantucket Shoals, where they had been 
since the early part of June in order to take advantage of the clear weather that usually pre
vails during that month. Unfortunately the weather was unusually bad for hydrographic 
work and continued so during the most of the season. 'l'he work was pushed as rapidly as 
possible, but was much delayed by an accident to the boilers of the Bache which necessitated 
her being towed to New York for repairs, so that her services were lost for a month, besides 
diverting the services of the Blake for a number of days while towing the Bache. 

The hydrography of Nantucket Shoals is one of the most difficult pieces of work of that 
nature that the Survey has ever accomplished. The adjacent land is low, so that the most 
conspicuous signals could not be seen more than 15 miles under the most favorable circum
stances, and a considerable part of the ground covered lies beyond the range of visibility of 
shore signals. The currents are very strong and constantly varying in their direction, and 
the atmospheric condition is frequently unfavorable for seeing more than a few miles. To 
assist in overcoming these difficulties, the Lighthouse Board kindly placed for our use nine first 
class can and fiye spar buoys. Advantage was taken of exceptionally clear days to locate these 
buoys, and from them the work was carried on many days when shore signals were not 
visible. The Coast Survey schooner Sc(}resby was also used as a floating signal in connection 
with the buoys. During the first week in September, by the assistance of a lighthouse 
tender, these buoys were shifted from their first position to the westward of the South Shoal, 
to a line extending from the eastward of McBlairs Shoal, outside of the Rose and Crown, 
nearly 25 miles to the southward. This line of buoys in connection with the Scoresby, enabled 
accurate determinations to be made over the eastern part of the work, and enabled the 
parties to carry on boat work on the Rose and Crown and Old South Shoal when shore 
signals were not visible. 

' During the northeast gale of September 7, the Scoresby dragged on to the Old South 
Shoal, and on the night of the nth, she probably filled and was carried over the shoal by the 
strong current and sank in the deep water to the southward of it. On the following day 
search was made for her by Lieut. E. M. Hughes, U. S. N., commanding the Bache, but only 
some small articles belonging to her were found. 

This vessel was of very little value to the Government except for this purpose, and was 
not worth repairing. It is rather remarkable that without any one on board, she rode out 
the storms of two seasons on these shoals with her ordinary ground tackle to hold her, and 
only succumbed to the elements when her mission was about at an end. 
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Work was continued on Nantucket Shoals until their respective parts were finished. 
The Blake's work was closed September 27, the Bache's and Endeavor's November 4. Novem
ber 9, on her way to New York, the Baclie made an examination of Squipnocket Ridge Shoal. 

On June 16, 1892, the Blake returned to :Nantucket to execute hydrography off the eastern 
entrance to Nantucket Sound, and was engaged on this work at the end of the year. 

Early in June, 1891, the schooner Eagre, with party under the command of Lieut. W. P. 
Elliott, U. S. N., Assistant Coast and Geodetic Survey, proceeded to Shelter Island Sound 
and began work. Owing to not having the necessary officers, very little was done until after 
the commencement of this fiscal year, when the work was pushed as rapidly as possible with 
the small number of officers available. The work was closed October 16, Lieut. Elliott 
having finished the survey of Shelter Island Sound and Great and Little Peconic Bays. The 
Eagnwas laid up at New London, Connecticut, for the winter, and Lieut. Elliott, who was 
detached from the Survey, was succeeded in command by Lieut. W. F. Low, U. S. N. On 
May 24 Lieut. Low proceeded to Boston, Massachusetts, and on June 1 began work in Boston 
Harbor, where his vessel was at the end of the fiscal year. 

COAST OF VIRGINIA-OFF CAPE CHARLES. 

Owing to shoal water having been reported some 20 miles to the eastward of Cape 
Charles, Lieut. C. E. Vreeland, U. S. N., Assistant Coast and Geodetic Survey, commanding 
steamer Blake, on February 5, was directed to make an examination, and found a depth of 10 

fathoms, only a few fathoms less than shown near by on Coast Survey charts. This was 
confirmed by a reexamination made by the same officer on May 10-13. 

BEAUFORT RIVER-SOUTH CAROLINA. 

On January 2, 1892, Lieut. C. E. Vreeland, U.S. N., commanding the steamer Blake, was 
directed to proceed to Beaufort River, South Carolina, and execute the hydrography from 
Station Creek to a point above the new United States Na val Station, and the northern limit of 
this work was at a later date extended up the river 3 miles. Work was commenced March 3, 
and a very satisfactory survey was completed May 4, 1892, when the Blake was ordered north. 

ENTRANCE TO ST. SIMON SOUND, GA. 

Lieut. E. M. Hughes, U.S. N., Assistant Coast and Geodetic Survey, commanding the 
steamer Bache, was directed to stop on his way north from the Gulf of Mexico and make an 
examination of the shoal part of the bar at the entrance to St. Simon Sound, it being an 
obstruction to commerce entering the port of Brunswick, Georgia. The party was engaged 
in this work between May 28 and June 9. This examination developed no material change 
either in the depth of water or position of the bar, nowithstanding the fact that private 
parties claimed that a much greater depth of water had been obtained by the explosion of 
dynamite on this bar. 

GULF OF MEXICO. 

Mobile Bay, Alabama.-Acting under your instructions of January 16, 1892, the steamer 
Bache, Lieut. E. M. Hughes, U.S. N., commanding, proceeded to Mobile Bay, and on March 2, 

began a hydrographic survey. 
So many of the triangulation points in this vicinity had disappeared entirely, and the 

topography had so changed, that new points and shore line had to be determined by Assist
ant J. B. Baylor. In addition to the development of the bar and entrance of the bay, Lieut. 
Hughes made an examination of the dredged channel leading to Mobile, completing his work 
May 21, 1892, when the Baclie proceeded north and almost immediately began work in Boston 
Harbor, where this party was at work at the end of the fiscal year. 

COAST PILOT WORK. 

On May 24, Lieut. L. K. Reynolds, U.S. N., Assistant Coast and Geodetic Survey, com
manding the steamer Endeavor, was directed to make an examination of Boo-hoo Ledge and 
the Brambles near Salem Harbor, Massachusetts, and on June 24 the field officers of the 
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Coast Pilot Division having joined him, proceeded to verify the new sailing directions for 
the Atlantic Coast Pilot, Part III, and was engaged in this work at the end of the fiscal year. 

Hydrography was also executed on the Atlantic Coast by Assistant H_ L. Marindin on 
the south shore of Nantucket Island; by Assistant C. T. Iardelia, in Mecox and Georgica 
Ponds, Long Island; by Assistant "\V. I. Vinal, from Cromwell to Hartford, Connecticut River, 
Connecticut; by Assistant E. E. Haskell and Mr. R. A. Marr, in Absecon Inlet, coast of New 
Jersey; by Assistant E. E. Haskell, in Potomac River, near the city of Washington; by 
Assistant P. A w·elker, in Blackwater Bay, Florida, and by Assistant H. G. Ogden, at the 
mouth of Brazos River, Texas. 

HYDROGRAPHY-PACIFIC COAST. 

Coasts iJf Oregon and Washington.-The steamer Hassler, Lieut. D. Delehanty, U. S. N., As
sistant Coast and Geodetic Survey, commanding, having been detained on account of neces
sary repairs, did not leave San Francisco for her working ground until September 2. From 
September 7 until October 20 this party was engaged in hydrographic work off the coast of 
Washington. This work is most difficult to execute, and there was no place within its limits 
where it was possible to make a landing, so that the tide gauge had to be kept near Cape 
Flattery, more than 60 miles to the northward. The numerous outlying rocks and ledges 
made it very dangerous to approach the coast with the ship, and the almost constant heavy 
swell made the boat work most difficult. 

On March 2, Lieut. Delehanty was detached from the command of the Hassler, the Sur
vey thus losing the services of a most intelligent and successful commanding officer. 

Willapa Bay.-The steamer Gedney, Lieut. J.M. Helm, U.S. N., Assistant Coast and Geo
,detic Survey, commanding, resumed work in these waters on April 16, 1891, and from that 
time on until October 30, an unusually large season's work was accomplished by this party_ 
The hydrography of Willapa Bay was completed and a plane-table survey of the Willapa 
River with the necessary hydrography was made from South Bend to Willapa City. During 
the month of September, Lieut. Helm executed the hydrography of the outside coast from 
Cape Meares to Hay Stack Rock and a resurvey of Grays Harbor Bar. On October 30 the 
season's work was closed and Lieut. Helm was directed to proceed to San Francisco, After 
filling with coal at Astoria he started south, but encountering a most violent southeast gale 
during which the most of his coal was consumed, and with no hope of reaching San Francisco 
with what was left, he finally returned to Astoria, when permission was given him to take the 
vessel to Portland for the winter. 

I deem it most fortunate and much to the credit of her officers that a vessel of the Ged
ney's size and with so little steam power should have successfully weathered one of the most 
violent gales that has been known for years on the coast of Oregon, which caused a number 
of most disastrous wrecks, and severely tried the endurance of some of the best steamers 
on the Pacific Coast. 

Lieut. Helm commanded the Gedney on her voyage from the Atlantic Coast to the Pacific 
and his services have since been of the greatest value to the Survey. His term of servic~ 
having expired, he was detached on February 1. The Gedney remained at Portland in com
mand of Ensign A. N. Mayer, U. S. N., until April 26, when she went to Astoria to take part 
in ce\ebrating the discovery of the Columbia River. At the end of the year she was still at 
Portland, not having the officers necessary to carry on work. 

Gulf iJf Ge1Jrgia and Washington Sound.-On April 2, 1891, the schooner Ear11est, Lieut. J. N. 
Jordan, U.S. N., Assistant Coast and Geodetic Survey, commanding, began work in the Gulf 
of Georgia, north of Orcas Island. Owing to the reduced number of men allowed to Coast 
Survey vessels by the Navy Department, it was necessary to lay this vessel up and discharge 
her crew. The steamer McArthur, Lieut. W. P. Ray, U.S. N., Assistant Coast and Geodetic 
Survey, commanding, being short of officers, was directed to proceed to the waters of Wash
ington and take up the work commenced by the Earnest's party. The officers of the Earnest, 
with the exception of Lieut. Jordan, were transfered to the McArth1~r; and thus reinforced, 
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Lieut. Ray accomplished a most creditable season's work. He finished all the hydrography 
of Washington Sound as far as the triangulation and topography had been executed, and in 
addition to this he executed enough triangulation to enable him to run in by the plane table 
a number of miles of shore line adjoining his hydrography. 

He closed his season's work on November 15, and the vessels in the waters of Puget 
Sound-the Earnest, Fuca, and Helen-were towed to Olympia, where they wintered in Butler 
Cove. 

Alaska explorations.-The steamer Patterson, Lieut. Comdr. H. B. Mansfield, U. S. N., 
Assistant Coast and Geodetic Survey, commanding, having been refitted at San Francisco, 
sailed from that port on April 5, 1891, and on May 5 began work near the southern entrance 
of Behm Canal. This work was successfully carried on, and before the close of the season 
had connected with the work of Lieut. R. Clover, U.S. N., entirely encompassing Revi11a
gigedo Island and demonstrating that what had been formerly known as Hassler Island was 
a part of the former. 

This work was conducted under great natural difficulties and has very greatly changed 
the shore line of Revillagigedo Island as formerly indicated. 

After completing the survey of Carroll Inlet, the season's work was closed on September 
18, and the Patterson returned to San Francisco, and from that time forward the party was 
engaged in office work. On February 2, Lieut. Comdr. Mansfield was detached from the 
command of the Patters(ln and his successor, Lieut'. Comdr. W. I. Moore, U. S. N., Assistant 
Coast and Geodetic Survey, took command; the vessel was refitted and on April 10, sailed 
for Alaskan waters, where work was commenced in Boca de Quadra on May n, and at the 
end of the year the party was at wor}c in this vicinity. 

The steamer McArthur, Lieut. W. P. Ray, U. S. N., commanding, was also made ready for 
work in Alaskan waters. Before starting, on March 19, Lieut. Ray was directed to proceed 
to Barclay Sound, Vancouver Island, to obtain information desired by the State Depart
ment. This duty was most satisfactorily performed, but unfortunately, while preparing for 
it, the McArthur was accidently sunk alongside of the coal dock at Seattle, Washington. 
Through the energy of her officers she was raised the following day, and, after a short delay, 
enabled to carry out instructions, not having been injured by a twenty-four hours' immersion. 

By great exertion she was made ready in time and proceeded to the working ground 
in company with the Patterson and Hassler. Advantage was taken of the services of one pilot, 
Mr. Francis, to carry the three ships through th~ waters of British Columbia. 

Lieut. Ray was directed to execute the hydrography of Dixon Entrance north of the 
boundary and between Cape Chacon and Cape Fox. At the end of the year he was still 
engaged on this work. The schooner Earnest, although not in commission, took a not unim
portant part in this season's work. Lieut. Comdr. Moore was directed to use her as a coaling 
base for the ships. She was accordingly towed to Departure Bay, where 125 tons of coal 
were put on board of her, and then towed to Port Simpson, from which point she will be 
returned to Eagle Harbor, Washington, at the end of the season. 

Alaska boundary.-The steamer Hassler, Lieut. Giles B. Harber, U. S. N., Assistant Coast 
and Geodetic Survey, commanding, sailed from San FranciE>co on April 16, having in addi
tion to her usual complement a civil party on board under the command of Assistant}. E. 
McGrath, charged with the determination of the position of Mount St. Elias and other work. 
Lieut. Harber was directed to give such assistance as required in this work, and in addition 
to make a hydrographic survey of Yakutat Bay. From Port Townsend the Hassler accom
panied the Patterson and McArthur as far as Port Simpson, from which point Lieut. Harber 
was directed to take the steamer C()smos to assist in the work in Yakutat Bay, on which they 
were engaged at the end of the year. 

In addition to the above mentioned work on the Pacific Coast, Assistant J. ]. Gilbert 
executed the hydrography of the harbors of Whatcom, Fairhaven, Olympia, Port Townsend 
Port Angeles, and Anacortes for the Harbor Commission of the State of Washington. ' 
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The following list gives the statistics of the hydrographic work executed in 1891-1892: 

Sketement o/ Hydrograp!dc Surveys executed ditring the fiscal year ending June 30, IJ'92. 

~Rrti~. ______ Numbl•rof- i 

~ i Localities. Surveyed by- Sheets. Scale. ' Vol•· I Angles'. ~:mud· l!lilcs. J Sq 1~ar: 1 
~marks. 

~l l_-~_~_-_r--------------1----------1--- ---- --- ____ :_•_n_g_•·_ ----i-1.1.1_•_•_•_· -------
Monomoy Shoah and P..-ge ___ L. K.Reynolds, U. 8. N. 1 20 000 ! 18 6 064 J 32 MO 7551 70 j 

5 ----1 Eastoru entrance, Nantncket S'nd_ C. E. Vreeland, U.S. J!I"__ 1 40 000 i 3 842 : 3 891 200 70 I 
2 ____ Nantucket Shoals, Davi• Ba.nk, C. E. Vreeland, U. !!. N__ 1 40 GOO ' 8 400 J 4 G88 6.1U ' 5521 

and Fiohing Rip. 

3 ----1 Nantucket Shoal•, principal abee~. E.M.Hughes, U.8.N -- 40 GOO/ 13 4 225 20 139 1 215 i 700 

2 r---' South of Nantucket Island _______ 0. E. Vreeland, u. s. N-- 1 40 000 i 3 910 3 115 4.:~5 ~IO I 
1 South shore of Nantucket Island_ H. L. liarindin, Asa't __ 1 10 000 i 5)1 814 2 6Ctl 2~• Ii 

H. L. Marjudin, Ass't-- 1 10 000 \ ~i l 778 7 ·.:isa 66 3 

I I I 

1 Kata ma Bay a.nd Edgartown 

Ha.rbor. 

3 

4 

4 

5 

5 

6 

6 

6 

7 
8 

8 

10 

10 

E. M. Hughes, U.S. N -- ---·----\ 20 O(J{) i I 5 777 10 0 i Examination. 

W. P. Klliott, U.S. l'L.. 6110 000 62 I 16 591 131 986 1 482 5~ i 
w.P.Elllott,u.s.N ... ________ I 20000 \{ 48 2~ s oj 

W.P.Elliott,U.S.N ........... i 20000 

1

' 26 128 2 ol 
! j 

Squipnocket Point, outer shoal ___ 

SlJ elter Island Sound, Great and 

Little Peconic Bays. 
Ga.rdinera Bay, o:lf Aca.bonack 

Harbor. 
Br-eak in North Point of Gardiner's 

Island. 

Examiuatiou. 

E1an1i11ation. 

C. T.l&rdella, Asoistant. 1 I 10 tlOO 1 168 2 278 26 lil 

w., ... ~.~-'- 'I "~· :r • ·~:"MO 000 'I 
2 Mecox and Georgica Ponds, Long 

Island. 

Connecticut Riv-er, Cromwell to 
Hartford. 

Coast of New Jerstty, Absecon E. E. Haak.ell, .ABBistanL 1 I 10 000 I 3 / l 776 I 3 974 73 17 I 

5 i In~::es::~:: eoutof New Jersey_ R. A. Marr, AssietanL. 41 _________ ! ____ _J _______ , ______ J _____________ __Ir 
1 I Hearl of Washington Channel, E.E.Haskell,A..istant. I 1

1 

1 000 I 1 1 146 : 190 I i; O; 

Inlet to Pecks Bea.ch iLife-S..v· 

No data in yet. 

Potomac River. I ; i j i 

Search for reported aha&J off Cape (). E. Vreeland, U.S. N-- --------

1

2

00

00 

000

000 Ii 

1

1 ________ ,_! 7" 1
"' I 121 50 I Ji:xa-miuation. 

Charles, Va. 

Surv.ofllhoalolfCapeCbarles, V&. C.E. Vre<>land, U.S.N.. 1 I 118 i I 288 213/;: 66 ! 
Beall.for! River, S.C., Bay Point C.E.VTOOland,U.S.N.- 10 uOO I' 191' 3 cm 1

1

• 29 2711 2671 12!1 

to Old Fort. I 
St.Simon Entrance, Outer Bar .... E.M.Hughea, U.S.N -- 2u {){)() :! 4 l' 1 432 I 8 209 1 65 1 

11 
Key We•t Harbor .. ____________ E. M. Hughes, U. 8. N -- ________ , _________ ! 1 11 I 12/i I 1 I 0 

6 Blackwater Bay, Fla __________ P.A. Welker, Assist.anL l Hl !~Kl 
1 

7

1 

824 : 14 :lOl 2291 10 i 
Entrancoto M<>bileBay,Ala ...... E.M.Hugbea, U.S.N -- 2 20 ~JU 31 12 ~98 63 358 M:J~ 99 

, ~~E-"E~=: ~:::~;;~:: :
1 

::;-: ;-:~Ii~-;;~ ·-;~-1--~ 
Grays Harbor Entrance, Wash.... J. M. Helm, U. 8. N ---- 1 , 20 000 I 4 848 4 485 101 I 16 

' 1~-10 00011 
Willo.pa Bay and River _________ J.M. Helm, U.S. N --- i; 

12
_
20 

()()()\, 10 3 333 
1

12 2% 195 39 

Coast of Washington, Jam .. 1 .. 

la.nd to Osett Iela.nd. 
Washington 8onnd and Gulf of 

Georgi&, Waah. 

City of Seattle Rook, Ship H&rbor, 

Waoh. 

D. Delehant;y, U. 8. N __ _ 

W.P.BayandJ.N.Jor· 

dao, u.s'.N. 
W. P. Ray, U. 8. N ------

Ouetombouee Oove, M&ry Island, H.B. Mansfield, U. S.N_ 

so11tbeutern Ala.ska. 

40 000 4 1 231 11 t;56 184 36 

4 20 oou 26 6 995 20 004 1 362 90 

10 -000 1 66 159 21 0 

5 000 197 560 12 0 

Examination. 

BehmCanal,southeasternAJMka. H.B.Mans.field,U.S.N_ 10 Various. 15 10 465 1 11348 1 601 I 100 

Harbore(lfvgnatcom,FairHaven, J.J.Gilbert,Assistant.. 11 5 000 11> 4 290 119 988 507j•i' 11 1· ForJiarborCom-

OIYJDpi.., Port Townsend, Port mission of Fltat-0 

Angeles, a.ud A.nacorte. l -of Washmgton 

G-rand tot&I for year ending June 30, 1892 ________ --115- Various. 270' 83m ~ ~ 3 4_7_4_,I ______ _ 

No deep-sea work. Number of specimens of bottom, 196. Current stations occupied 
by hydrographic parties, 18+ 
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HYDROGRAPHIC DIVISION. 

The Hydrographic Division of this office has been for the past year unde1· the charge of 
Lieut. Robt. T. ] asper, U. S. N. There has been no change in the force of this Division 
except that Mr. E. Willenbucher is suffering from a serious illness which threatens to inca
pacitate him for further work . .Mr. Willenbucher would be a great loss to this office, having 
been connected with the Survey for thirty years or more, and his experience as a hydrographic 
draughtsman is most valuable. 

By more thoroughly systematizing the methods of making chart corrections, Lieut.Jasper 
has greatly improved the results obtained, and they are now so carefully executed and veri
fied that I can safely say that the Coast Survey charts were never before so nearly correct 
in all their details. 

Lieut. Jasper's report is forwarded herewith, and his recommendations are worthy of 
earnest consideration. 

COAST PILOT DIVISION. 

There was no officer in charge of this Division from the beginning of the fisca1 year 
until October 8, when Lieut. E. H. Tillman, U. S. N., was ordered to rejoin this office and 
resume his former work. Before ]Mr. Tillman came to this office the final proofs of the 
Atlantic Coast Pilot, Parts I and II, passed through, and the book was given to the public 
during the summer, but not as ~arly as it might have been had it not been so long delayea 
in the Government Printing Office. 

This Division suffered in the loss of Mr. John Ross, who had been connected witn it for 
five years. Besides having been a mariner by profession, he had served a number of years 
as a member of Coast Survey parties, and was thoroughly familiar with all its workings in 
addition to being a very fair draughtsman. 

For an account of the work executed by this Division after October 8, I would refer you 
to Mr. Tillman's report, which is appended. 

ALASKA COAST PILOT. 

The manuscript of the Coast Pilot, covering the coast from Cape Flattery to Yakutat Bay, 
prepared by Comdr. H. E. Nichols, U.S. N., having been verified and corrected according to the 
latest surveys by Mr. Charles Junken, has been published. Steps are now being taken to 
secure all possible information in regard to western Alaska with a view of publishing a 
second volume covering these waters. 

REPAIRS AND MAINTENAN"CE OF VESSELS. 

Atlantic Coast.-During the winter season of 1892 the steamer Blake was taken to the ship 
yard of \V. E. Woodall & Co., Baltimore, Maryland, and in addition to a number of minor 
repairs, the spar deck was renewed from the engine room hatch aft. On the lower deck a 
new ice room and men's watercloset was built and deck renewed under them. On remov
ing the old covering board the heads of a number of stern frames were found to be rotten; 
these were scarfed, and the B!ahe will only require some slight additional repairs to hull 
during the coming year. 

The steamer Endea1Jor was put in the hands of vVooda11 & Co. and thoroughly rebuilt 
inside. The spar deck and deck house were renewed as far aft as the wardroom, the upper 
deck entirely renewed, pilot house enlarged, and two new masts put in. The engine was 
thoroughly overhauled, including one new "A" frame and a new condenser. This vessel was 
built for the Confederate Government during the late civil war. In all these years the spar 
deck had not been renewed, and was only covered by a thin sheathing. Upon taking this 
sheathing up the tracks for a forward pivot gun were still visible. 

Such small incidental repairs as were due to the usual wear of the service were made to 
the steamer Bache and the schooners Eagre, Transit, Sp;1, and Quick. 

The schooner Ready having been laid up at Charleston, South Carolina, for some time, it 
was found that her b<'ttom was badly eaten by worms and it was with difficulty that she 
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could be kept aft.oat; and, as the amount of money available for repairs was not sufficient 
to put her in order, she was sold at public auction. 

The steamer .DatC.y, an old vessel transferred from the Lighthouse Department to the 
Coast Survey, being unfit for further use, was also sold. 

The schooner Dri.ft having been borrowed by the Lighthouse Department for use as a 
light ship, is still in their hands. 

Pacific Coast.-The steamers Patterson and Cosmos, which are engaged in the Alaska explora
tions, were given such minor repairs as their service and condition required. 

The steamer Hassler. This vessel is now about twenty-five years old. It was found 
necessary to replace the after part of her spar deck from the engine room hatch aft. On 
removing the wood work the upper or stringer plates of her iron hull were found so entirely 
rusted out that it was necessary to renew them very generally. 

The steamers Gedney, McArthur, Fuca, and Helen, and the schooner Earnest received such 
minor repairs as their condition required . 

.:<IEW VESSELS. 

It is a perfectly well-known fact that spending large sums of money to keep old and 
worn out steamers going is not economy, yet for the want of money the Coast Survey is 
obliged to do this. 

The steamer Bache on the Atlantic Coast and the Hassler on the Pacific are neither of 
them worthy of further extensive repairs. Their engines are of an antiquated type and not 
of sufficient power to do the work properly that they are called on to do; neither of them can 
steam against a moderate gale. 

I would recommend that a new steamer of modern design of about two hundred and fifty 
tons, which would cost about $65 ooo, be built to take the place of the Bac!1e. 

For the Pacific Coast I would recommend, to replace the Hassler, a vessel that could be 
used in the survey of western Alaska. On account of the great danger from sunken rocks, 
which are so numerous on this coast, this vessel should be built with a cellular double bottom. 
She should be of at least one thousand tons displacement and able to carry a large supply of 
provisions and coal. 

vVhenever the survey of this part of our country is to begin, one or more vessels of this 
class are absolutely necessary, our vessels on that coast, with the exception of the Patterson, 
being entirely inadequate for work in western Alaska and Bering Sea. 

As for a number of years past, the clerical work of the Hydrographic Inspector's office 
has been done by Mr. J. H. Roeth. 

Very respectfully, SETH M. AcKLEY, 

Dr. T. C. MENDENHALL, 

Lieut. Comdr., U. S. N., 
Hydrographic Inspector Coast and Geodetic S11rz1q. 

Superintendent U. S. Coast and Geodetic Surl'ey. 

REPORT OF THE HYDROGRAPHIC DIVISION FOR THE FISCAL YEAR 1892. 

UNITED STATES COAST AND GEODETIC SURVEY, 

OFFICE OF THE I-lYDROGRAPHIC INSPECTOR, 

TVashington, D. C., September .z4, zS92. 
SIR: I have the honor to submit the usual report of the work done by the Hydrographic 

Division during the fiscal year ending June 30, 1892. 
Of those employed in the work assigned to this Division, Messrs. E. Willenbiicher, W. 

C. Willenbiicher, F. C. Donn, draughtsmen, and E. H. Wyvill, chart corrector, I can only 
speak in terms of the highest praise. The continued absence of Mr. E. Willenbiicher, due to 
illness, would have seriously crippled the Division were it not for the industry and persever
ance of the other two draughtsmen, who have diligently struggled to keep the work up to date. 
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Mr. Wyvill continues to perform the miscellaneous duties of draughtsman and clerk in 
the office of the chief of the Division to my entire satisfaction, and I again recommend that 
his present appointment as chart corrector be changed to one as draughtsman, as that rating 
more nearly represents the nature of the work he performs. 

I have to repeat the recommendations contained in my last annual report in regard to 
the issue of supplements to the Alaska Coast Pilot, compiled from the reports of the surveys 
made in the interior waters of southeastern Alaska since the date of the present edition. 
These supplements should certainly be ready for issue contemporaneously with the publica
tion of the charts based upon those surveys. 

I beg also to call your attention to that portion of my last year's report that bears upon 
the relation of the work done by the U. S. Engineers in our harhors to the publication of Coast 
Survey charts, and urgently suggest that the recommendation therein made be carried out, 
if possible. 

The following represents approximately the class and amount of work performed by the 
draughtsmen of the Division during the year: 

Plotting of original sheets_---------------------------------------------- 57 
Verifications of reduced drawings---------------------------------------- II9 
Verification, correction, and revision of proofs __________________ -- . _____ -- 113 

together with the work of plotting and verifying the aids to navigatfon, and furnishing the 
usual notes for all new charts, and a vast amount of miscellaneous work. For the detailed 
work of the Division, you are respectfully referred to the monthly reports during the year. 

Very respectfully, 

Lieut. Comdr. S. M. ACKLEY, 
U.S. Navy, 

Hydrographic Inspect(lr Coast and Geodetic Survey. 

ROBT. T. JASPER, 

Lieut., U. S. N., 
Chie.f o.f Hydrographic Division 

REPORT OF THE COAST PILOT DIVISION FOR THE FISCAL YEAR ENDING JUNE 30, 1892. 

UNITED STATES COAST AND GEODETIC SURVEY, 

u-·ashington, D. C., August 5, zJ'92. 

SIR: I have the honor to submit the following report of the work of the Coast Pilot 
Division during the fiscal year ending June 30, l 892: 

On July 15, 1891, Mr. John Ross, who had been employed in the Division for nearly five 
years, and rendered valuable services, resigned his position. From that time until October 
8, the only work done in this Division was that performed by the copyist, posting files and 
copying. 

On October 8 I reported for duty, assumed charge of the Division, and immediately began 
revising and correcting the first edition of Atlantic Coast Pilot, Part IV, "Long Island Sound 
with Approaches and Adjacent Waters," preparatory to the publication of the second edition. 
On March 24, 1892, this work was completed and the manuscript sent to the printer. On 
April 25, the first galley proofs were received, and on June 24 the final proofs of the index 
were corrected and returned to be printed, and the volume is now being issued. It is very 
gratifying to have a volume published so promptly after the preparation of the manuscript; 
it saves much labor in reading the proofs, avoids the necessity of many corrections in the 
proofs, and makes it more valuable to the mariner, as it is much more accurate and correct 
than when so long delayed in the press. The Coast Pilot volumes previously issued have 
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been from nine to fifteen months in passing through the press, while the last one was ready 
for issue in less than three and a half months from the time the manuscript was sent to the 
pdnting office. 

The first edition of Atlantic Coast Pilot, Part IV, included "Long Island, with Approach es 
and Adjacent \Vaters," the second includes the same, and also the south coast of Long Island 
and New York Bay and Harbor. 

From March 24 until June 22, the Division, when not engaged in reading and correcting 
proofs, was employed in the preparation of manuscript for a volume to cover the c ast and 
waters between Cape Ann, Massachusetts, and Point Judith. Rhode Island. While much of 
the manuscript for this volume is prepared, a considerable amount of work is yet to be done 
before it will be ready for publication. 

From June 23 to the end of the fiscal year, accompanied by Mr. Veith, I was engaged in 
Coast Pilot work afloat, in verifying sailing lines and descriptive matter and making ex<tmi
nations of reported or supposed dangers to navigation. 

Mr. Eugene Veith was employed in the Division from September 19, 1891, until the end 
of the fiscal year. While his work has been of a pecu1iar and special character and new to 
him, he has, by his zeal, energy, and close attention to duty, been of great assistance. 

Mr. Talbot Pulizzi has been employed in the Division during the entire fiscal year as a 
copyist, and his work has been very satisfactory. 

Very respectfully, 

Lieut. Comdr. S. M. AcKLEY, 

U.S. 1Vavy, 
Hjdrographze Inspector Coast and Geodetic Survey. 

E. H. TILLMAN, 

Lieut. U. S. .iV"ar:r, 
Assistant Coast afld Geodrtic S1rrz1ey, 

Chief of Coast Pilot DiviSio1t. 
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List uf N.1val 0 .ffecers attaclud to the Um'ted St,1tes Coast and Gcudetic Survey during the fiscal year 
e1u!iJ1g June 30, IJ'92. 

I 
Date /I, Ditt~ 

attadu•d. d.Ptar:hmi. 

I.If.t'TE:"<A~T ('(l)l!L.\.N~>~ II Ii 

:rns. 
r , Od. 2. lRS~ 1 , 

S. M. At klcy --------- ·; l Uealtti•,·lwol 1· :--------·------) Still rn 8er-vice. 
l Mar, 17, i! 1~ J I ' 

W. 1. Muoru ____________ ~o\·. Fl, lt>~H ; _ ------- ____ 1 Still in sen ice 

Ilemarks. Name. 

TI. B. Man:-fir.ild --------) Ua:y 10, lBRS ! l-'o..•1-i. 2, 18!J2 

I - 1so2 ! D. Dt-lehanty __________ -; lUar. :!0.1 kS!1 !!far. 1, , l 
LIEUTENANT~. 

Ro11t. T. Jaeper. ________ , DtT. _____________ : Still in l"Prvh.'<'. 

Gile.'! B. Utulwr ________ :Jan. 2!\ ]~!)2 '.--------------\Still it1 ,.;enic~. 
\V. F. Low------------- .\up::. 1, ]Sill --------------! Stil! iii ~·rviee. 

E. M. Hugll"'8 __________ .Juuc.!5, 18~M --------------, Still in ~crvil'e. 
. ' 

Chas. E. Yn•darnl ------ OC't. 2.-1. lhSi) --------------1 Still iu "l'nin~. 
""· P. flay ______________ ' Nov. !l. l8fl0 '. ______________ [ Sti!l in servko. 

\\'m. P. Elliott_ _________ : ]:lar. lH~ 18:i<.'.l ] Jan. ~8, 189'2 

Lucian Flynne __________ .• luuC' 6, l8UZ i-------------1 Still in senrice. 

E. J. Doru. -------------] .\J•L 1, lH.SO ; .Apr. 11.1~!)2 ; 
J. M. Helm ____________ ~ Sept. 4, 188-M ; ll'd1. 1, 1892 1 

L. K. H.eynolds ---------1 .July 25, li<-90 ;--------------1 Still in sen ice. 

L!El'.T.ENA~TS-Jl'XJOR I 
GRADJ:. 

Hiero Ta.ylor ___________ 
1 

Ju~y 2, 1891 f S"pt. 21, 1891 

J. N.Jorda.n ____________ ; .June13.18S!! ! .;;;~pt. 8
1
1891 

W. L. Hurdick __________ 
1
, Aug.17, 1890 i'--------------I Still in service, 

Harry EimmelL ________ Ile..:. ltl~ 18~8 Dec. 161 18~11 

II. S. Chu.8e ____________ _I Apr. i:i, 1~W·~ !-------------- Still in service. 

J.B. Blish-------------: Nov. 5, 1~001-------------- Still in i;;ervice. 

C. "·- .Tnngen __________ ] .Mar. 31, 1892 -------------- Still ilJ service. 
' ' T. \V . .ltyan _____________ i :i.1ar. 21, 18Ul 1--------------i Still in service. 

Clrn.8. S. Ii.i11l~y ---------: ~lay 17, 1892 r--------------1 Still in service . 
• John Gibson ____________ r Mar. 1.8, 1~rn [--------------1

1 

Still in service. 

J. IT. Gibbons ___________ ; Aug.23, lf\DO i Aug.31, 1891 
1 

E. H. Tillman---------- :I ()ct. 8, 18~1 i _____ ., ________ I Still in service. 

E.S:OIQNS. i ! 
H. C. Pouurlstouc_______ Feh. 5, 1800 1-------------,! Still in service. 
,V. C. P. Muir---------- f July 27, 1 ~HO _____________ : Still in Rervice. 
J. H. Rohrbacher _______ ! .July 17, l~HO I M.aJ 29) 1892 

,V. "·· :Bucha.uan _______ \ Auµ;. f1,l8HO >--------------:St.ill in sen·ice. 

:·_ isK·._11E1.y,.:ee_r __ --__ -_-_-_-_------! .l_uly :J.o, HOO ;---------------: Still i11 Rervice. 
.Ill L N(}v_ 21, 1891 I-------------- Still iu service. 

i 

Name. 

:ESSIGNF:-<'OfltiDlled • 

n .. 1e 
a.t.tachOO. 

Date 
dt•tac.heil. 

.Tohn F. !JUtly ----- ---, Dtw. 14, 1888 ,July 9, 1891 

Rnuark~. 

! i I~ ... T. Clark------------
1 

Sept. 18.18!31 i--------------, ~till in Rer-vi-ce. 

Hugh Ru<lmau -------- Apr. 1, 1X~ll \--------------\ Still m surnee. 
H.B. "Wibnn __________ 1 Oct. fi, l~H) ( ,July 9, Uml ! 
J. L. Jay11f·-----------~, .Tunr•2·1, 1Ft"l2 / ·-------------! Still in fi{•rvice. 
J. G. D,,~·Je ____________ ! J11l:y !J

1 
lf(fll --------------' Still in :scn·icc. 

A. T .. lit'Y------------ . :-;t~pt.15, 1:~r10: Nm·.1ti, 1891 i 
'V. L. Howart.I _________ .lfcb. 2~~, lS~Jl j--------------1 8till in FPr,·icc. 
.J. ~L Poyer_ ___________ : !"'ept. 1.'"J, 18!10 ! Nm-. fi, 1801 ! 

1
1 Cha~ P l''·ttou i .lmw::i:~, 18fi1 i-------------_i Btill in se1·-vice. 

1
1 ',· T~a~:~. l;l'o-~gu .. ~--------=------ ',, 

.r .llay "2, lkiJU ·1·---··---------- 1

1

1 

8till in ~r-n·ice. 
jj .F. 1~. Clrn.piu ----------! Feb, 17, 1091 -------------- 8till in service. 

1: w. n. Uog~att ------- I Feb. 14, 1801 1, Apr. 17, 18:12 I 
'· "l. G. l\liU~r----------~! J"'eb. 20, 1.Snt ! Oct. 3U, 1Rfl1 

G. ""· KlinP_ Apr. 2G, 1~U2 J---------·-----l Still iu -Rervic~. 
~: -Ci. Tarbvx __ __ 

1

1 lla.r.17, 1892 : ______________ ; tjtill in senice. 

I
i: Renj. \Vri~-1:; __ ====--:~; Fd1. '..:!O. l '-91 )--------------] :ttill iu ~en·ice. 
: J. "\\r. Omau -----------] .Jul.) 18, 1891 1 ______________ , f'.till in servke. 

1! w_ R. T•'ansL __________ ' .<\nQ.. 1, 1H88 Oct. 20.1891 I 
Ii E.T.\\ 1ther~porm _____ 1 1t.Ia.y :·n, 18~11 ______________ 

1 
:Still m sernee. 

IE. :M.oall', ,Jr ___________ 

1

1 A.ug. 9, 1889) Ja.u. li\ Hi'.}~ I' 

PASSEll" A~Slt-;TANT i 

I fHJl?GF.ONS. I 
I H. T. Percy ____________ 

1 
Mar. JO, 1R89 I Apr. 2, 18D2 i 

1 C. J. Decker----------· I Apr, 1, 18L!2 ---------· ____ Still in service. 

I 
AS~lFiTANT SURGEO~S. j 

P.H. Bryant .. _________ ( D(·('. 13, 1889: Dec_ 5, 1891 j" 

I 
G. T. Smith ___________ ! Har. 28, 18tli 1--------------: Still in eervice. 

I ' , 
E. 8. Bogert-----------! Nov. Io, l&~JO ; June 1, 18'J2 i 

\

) J. A. Gutltrie __________ 

1

.Tuno 1, 1892 

1
1 ______________ ,1 Still in service. 

I PAYMAS'l'ER8. 

I H, T. Wright_ _________ Oct. 22, 18HO I ·-------------J stm in •ervice. 

I ASSIBTAN'l E:NGI1'"EERS. I I I 

Il
l E, H. Scribner_________ July 9, 1889 i July 21, 1891 \ 

Thos. F. Carter ________ ! Ma.r. 25, 18001-------------i Still in service. 

''. G. KaemmerJing ____ .., __ , July 25, 1891 --------------~ Still in service. 
11 W. W, White __________ Dec. 19, 1888 I ,July 30, 1891 I ,, . 
\; ,\~.H.P. Creighton ____ \ July ao, 1891 j .lune3(i, 1892 

JI .J.C. L~o11a.rtL---------) Jan. 21.18891' Mar.31,18\J2 \ 

1: W. C. IleThert ---------: Uar. 24, 1892 --------------1 Btill in service . 

1!.ECAP1Tl1I,AT!ON. 

Lien tenant Conun11undef8 ------------- ------- ____ -·- ______ ---- _ ---- ---- ---- ---- - ___ ---- _________ --------------- 8 
Lion tr-nan ta _____ ------------------ ---- ____________ -------------- ---------- ·------_________ --- __________ ----- 12 
Lie11te11ant.s (Junior Grade)----------------------------------------------------·----------------------------- 12 
E nf.{j gna __ --------·------- _ ------ ------ ____________ --- _ ------ ---- ----- ---- ------ ___ --- ------ _ ___ ______ ____ _ ___ 27 

Paesed ~.\.ssi1tant Surgeons ______ ---------------·------------------ ·--- -------- ------------------ -------------- 2 
Aai;;istan t Su rgeon11 __ --------- -------- _ ------ ___ ------ ____ --------- _________________________ ----------- ___ _ __ 4 

J>ayruasten _ ------ -------------------- _______ ----- ___ ---------- __ ---- ________ .. _____________ w---- ·-----------
A.Baistaut Enginecrd--------------------- ------- _______ ------ --------- ---------- __________ ------ __ --------- ----

6!I 
NoTJC.-From the statement imm~di&tely following it appears that of the 68 otlkers above named, 43 were on <luty in the Su.i·v-0y at the clote of 

the !\seal Je&r. 
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Li.st of Naval Ojjiars attached to the Uitited Sfaks Coast and Geodetic Survey June 30, I892. 

COAST AXD GEODETIC SURVEY OFFICE. 

Lieut. Commander S. :M. Ackley. 
Lieut. Robt. T. Jasper. 
Lieut. E. H. Tillman. 
Paymaster H. T. Wright. 
Steamer Bacl1e (Atlantic Coast).-Lieut. E. M. Hughes, commanding; Lieut. IV. L. Burdick; 

Ensign W.W. Buchanan; Ensign Hugh Rodman; Ensign G. W. Kline; Ensign J. 'YV. Oman; 
Assistant Engineer G. Kaemmerling. 

Steamer Blake (Atlantic Coast).-Lieut. Chas. E. Vreeland, commanding; Lieut. John 
Gibson; Ensign W. C. P. Muir; Ensign M. K. Eyre; Assistant Surgeon J. A. Guthrie. 

Steamer Endeavor (Atlantic Coast).-Licut. L. K. Reynolds, commanding; Lieut. T. W. 
Ryan. 

Schooner Eagre (Atlantic Coast).-Lieut. W. F. Low, commanding; Lieut. Chas. S. Ripley. 
Steamer Patterson (Pacific Coast).-Lieut. Commander W. I. Moore, commanding; Lieut. 

C. W. Jungen; Ensign H. C. Poundstone; Ensign W. L. Howard; Ensign F. L. Chapin; 
Ensign G. Tarbox; Passed Assistant Surgeon C. J. Decker; Assistant Engineer Thos. F. 
Carter. 

Steamer Hassler (Pacific Coast).-Lieut. Giles B. Harber, commanding; Lieut. H. S. Chase; 
Lieut. J. B. Blish; Ensign L. J. Clark; Ensign J. G. Doyle; Ensign Benj. Wright; Assistant 
Surgeon G. T. Smith . 

.Steamer McArthur (Pacific Coast).-Lieut. W. P. Ray, commanding; Ensign Chas. P. 
Eaton; Ensign Harry George; Ensign E. T. l<Vitherspoon; Assistant Engineer W. C. 
Herbert. 

Steamer Gedney (Pacific Coast).-Lieut. Lucian Flynne, commanding; Ensign A. N. 
Mayer; Ensign J. L. Jayne. 

L'lames of Vessels, their tonnage, etc., i11 t!ze serz•u-e of the lTnited States Coast and Geo1ldic Suruy, 
during the jiSl'al ;•ear endillg June 30, I892. 

I Complr>ment of~ 

No. Name of Yel•sels. j Ton11ag1' 

J L Oftlct>rs. Men. 

I Stea.mer Patterson------------------------------------------------ 453 

24'1 

~18 

11"!6 

l:J3 

112 

lU5 

----··----11---

12 i6 

2 Stea1ncr !Ia.sslei-------- --------------------- ---------- ____ --------

3 StPamer BfoJ:P.. --------------------

4 Steam{'r Rache ________ _____________ -----------··---------- _________ ' 

5 Ste.am er (Tednet1------ ---- ---------- ------ ------------------------
6 Steamer .JfrArl1ltLr ------------- __ ------· ---------------------- --L-

7 Steam-er .Endta110r ----~------------ --------------------------------
8 Steam or Hitchcock ________ -------------------_--------------------
9 Ste.am er C'£Jsnt-01J _______________________ ------------------- --------

1 Schooner FJagre __________ ---------------- ------------------------: 

2 Schooner Drift-------------------------------------------------·· , 
3 Schoorn:ir FaM!U"AL-------------------------------------------- ----' 

4 Schooner Y«iwn __________ ____ -----·-------------· ---------- -----· 

SS 

"Lb 

87 

8() 

78 

6 Schooner Mat<,J~----------------------------------------------- ------ ----1 
6 Schooner Quick ________ ·----------------------------------------- :J8 ' 

7 Sebooner 1l"amlt..-------------------------------------·---------- 'Ill 

8 Sebooner Spy------------·--------------------------------------- 35 

REOAPITULATION. 

10 34 

10 

10 

8 

:i 
6 

f• 

0 

6 

6 

4 
3 

3 

38 

38 

29 

31.l 

2~ 

14 

26 

H 
18 

14 

14 

12 

StMmen._________________________________________________________________________________ t 

llchooners _____________________________________ ·--------------------··---------·--------- 8 

ToW.1------------------------------------- 1'f 
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UNITED STATES COAST AND GEODETIC SURVEY. 

OFFICE REPORT No. 3-1892; 

REPORT OF THE DISBURSING AGENT FOR THE FISCAL YEAR 1892. 

UNITED STATES COAST AND GEODETIC SURVEY, 

OFFICE OF THE DISBURSING AGENT, 

TYashington, D. C., N<nN:nzber 30, zJ92. 

161 

Srn: I have the honor to submit herewith the report of the Disbursing Office for the 
fiscal year ending June 30, 1892. 

The accounts of the Survey have been examined and adjusted, and settlements effected 
during the year, as promptly as was consistent with accuracy and a thorough analysis of the 
innumerable items of expenditure. With few exceptions, the accounts of the Bureau have 
been made up and forwarded to the accounting officers of the Treasury during the month 
next following that in which the expenditures were incurred. 

An examining committee, appointed by the Secretary of the Treasury, made a thorough 
investigation of the books, accounts, and vouchers of the office, during the month of October, 
1891. The result proved the accounts to be in exact balance and was entirely satisfactory 
to the Department. 

The aggregate of advances to chiefs of field parties during the year was $133 376·69. 
The total disbursements on adjusted accounts for the same period were $606 654·73. The 
number of vouchers, bills, etc., adjusted and paid was 21 043. Additional statistics of the 
work accomplished will be found in the files of the office. 

'l'he annual report of expenditures of the Coast and Geodetic Survey for the fiscal 
year ending June 30, 1891, was completed on March r, 1892, and on the same date was 
forwarded to the Secretary of the Treasury for transmission to Congress. The report for 
the fiscal year just ended is in an advanced stage of completion and will be ready for trans
mission to Congress early in the coming month. As heretofore, I beg that it may be con
sidered as forming part of this report. 

Explanations as to various items in the accounts of the Bureau have been submitted by 
me from time to time, as called for by the accounting officers of the Treasury, with satisfac
tory results. 

The force of the office has been as follows for the periods named: 
Mr. N. G. Henry, confidential clerk and cashier, during the year. 
Mr. A. B. Simons, clerk, from January 4, 1892, prior to which date he had been serving, 

by special detail, in the office of the First Comptroller of the Treasury. 
Miss Paula E. Smith, writer, until February 29, 1892, when she tendered her resignation. 

Miss Smith's withdrawal from the service created a vacancy which it will be hard to fill. 
Mrs. A. C. Sturges, clerk, by special detail from the Sixth Auditor's office, from April 

z6, 1892. 
Miss Alice F. Carlisle, writer, during the year, when not engaged as a confidential 

typewriter to the Superintendent. 

The SUPERINTENDENT, 

Respectfully yours, 
JOHN W. PARSONS, 

Disburst'ng Agent, U. S. Coast and Geodetic Survey. 

U. S. Coast and Geodetic Surve,y. 
S. Ex. 87-11 



 

UNITED STATES COAST AND GEODETIC SURVEY. 

[House Ex. Doc. No. 253, Fifty-second Congress, second session.] 

EXPENDITURES, COAST AND GEODETIC SURVEY, FISCAL YEAR 1892. 

Lrtter from tl1e Sccrdar_y o.f the Treasury, transmitting a siatement of expenditures on account of t!ie 
Coast and Geodetic S1•rvey for the fiscal year ended June 30, IJ'92. 

TREASURY DEPARTMENT, OFFICE OF THE SECRETARY, 

Washington, D.C., March r, I893. 

SIR. In compliance with section 264 of the Revised Statutes, I have the honor to transmit 
herewith a statement of expenditures made on account of the Coast and Geodetic Survey for 
the fiscal year ending June 30, 1892. 

Respectfully yours, 
CHARLES FOSTER, 

Secretary. 
The SPEAKER oF THE HousE OF REPRESENTATIVES. 

STATEMENT OF EXPENDITURES OF THE U.S. COAST AND GEODETIC SURVEY FOR THE 
FISCAL YEAR ENDING JUNE 30, 1892, 

[Prepared pursuant to act appro"Ved March 3, 1853.) 

Salaries-Pay of field officers. 

l _ To whom paid. I Timo employed. l-A_m_o_u_n_t· __ 

Thoma• C Men:::::~~,:-~:~~-~------·----------1 On• ;ear----------------------------------------------'! $5 ooo ·oo 

Georl'(• Dav;d'°n- ~ .. ·:::_~::~------- ·----------1 Orm .i:ear ------------------------------------------------- 4 000 ·oo 

f :~:~.; n:~::~~-;-=:~:~~~f~Jl::~~ ~-~~- ~;- ~~ I i ~~ ~ 
Gr•or~r A. Fairfield---------------------------- One year ________ ----------------------------------------\ 3 0011 ·t10 

~~~~:'.,;H\~~:·:~~'.:::~=~====~======-======== =~====::=============================~:::::::::::::::::::! : ~~ .;, 2 722 •84 Joh ii \V. Donu ____ -------.. -------------------- ______ do ____ ----------------------------------------------/ 

~1;;:;:~E?=:~~~:~~~~~ -~~~;~~~~~=~~:~~~~~~::~--i ~ ~~·~ 
J a.mes S. l .. a \v~on ____ ------ -------------------- ______ do ____ --------- ---- -------- ---- ------------ ____ ------J 
H{.'rLe rt (;. llgden ___________ ----- ----------_________ do--------------------------_------ __ -----------------

Otto fl. T'ittn1auu ______________________________ ·------do--~-------------------------------------------------

Ricba.rd M. ltat·he ---------------------------- ______ dO----------------------~--------------------------

Cl1arloeR II. Boytl --------------------------- ______ dO---------------------------------------------------

Jobu J. Gilbert----------------------------- ______ do ___________ ------------.. --------------------------
Heury L. )i ari udin -------------------------- ______ do _______________________ .. ___ .. _______ ---- _____ ------

Andrew Dr-a.id-------------------------------- ______ do-------------------------~-------------------------
Gerehonl Bradford -------------------------~ ______ do---------------____ ..,_-----------.-----------------
Frank \Valley P(·rkine -------- ----- ------------~ _____ d-0----------------... --·------- , __ , ____ .,.. ________ -·-------

Spencer <~. McCorkle -------------------- ______ do ____ -----··-~---_.··----------------··-----------·-----
Frank D. Granger -------------.. ------ ------40-----... -----------.. ---- ___________ ,.. ___ .. __ 

2 400 ·()fj 

2 400 O(l 

2 zoo 00 

2 122•82 

2 000"()() 

2 ooo·oo 
2 ooo·oo 
2 ooo·oo 



 

REPORT FOR 1892-P.\RT I. 

EXPENDITURES OF COAST AND ClEODETIC SUHVEY, 1892. 

Salaries-Pay of field offi(l'rs. 

To whom paid. 

ASSIS~ ANTS-continued. 

Edwin Su1itll ----------------------------------- Oue year--------------------------------------------------
Jolin F. Pratt-----------------------------------

1 
______ do ______________________ :: _____ ------------------------

1 

Cephai;i R. F:iu(· ]a.ir ---- ------------------- -------! ______ do ________ ---- -- ---------------- - ------------ _________ ! 
1ii<·haL·d l!J. Jlalter -----------------------------i------do ____________________________________________________ ~ 

~~'~:~'.~: ::o;:::~;~:=============================i======:~:================-=:::::::::::::::::::::::::::=:::::; 
Josoph HHgeEihcimer --------------------------_! OnP year (wRiting ini;;trurtioi::~ bnnty-~ix dny8\_ _____________ ' 

~~~11 ~~::.·:,~ ~i:,;:~ :h.t:::::: ::::::=:::::::::::::=!-~-~~~==~-================= :::::::::::::::::::: :::::::::::: ! 
Era~nnu~ J), 1~resto n ______ --------------- ---- ____ ; ______ <lo ______________ ---- ---- ---- __ -- ___ -- _ ---- ---- --------, 

?]i~~:~~~~g~~~~~~~~~~-!~~~:~~=:~~~~~-~~:~~[~~~:~~~=~~~-i 
' ! 

IstHH' ''ri nst<Jn _ ------ --- --- --- -------- --- --- ----i- ----_do ______________ -------------- --- -- _ - -··- - - ---- _ --- ----: 
John Henry Turner _____________________________ ) Six months, :!!even days--------------------------------- ____ '[ 
Eugene E. H&kel! ___________________ ,.. __________ j Seven months ____________________________________________ : 

' SUBASS!STANTS. 

J uh u Henr." Turnr.r _ ---- ------------------------ Five. months, twenty-four da.ye ----- ... -----------------------: 
1)hilip .,\. \\.~ clker ------------------------------- One year ____________________ ------------------------------

J:.'ren1-out 1\ f 1 )ri;:;:t:> . __________ -------- ------------- -----_do ______________________ -------- - ----·----- -- ------ ---- 1 
~J oh11 A. Fl1~1nt'r _ -------- ------------------------ ______ do ________________________________ --------------------! 
\Val tf'r n .Fai rfieJ<l ______ -------- ------ -------- ________ do ______________ --- ----- ---------------- ____ --------- _ 

~-~~~'. :~l~~u-~;:::::::::::=:=::::::::=::::::1-;:~::d:-~:~~::::::::::::::::::=:::::::::::::::::::::::::::: 
A.IDS. 

Fred. A. Young __ ., ____________________________ Five months----------------------------------------------

(fti,orgP R. Putnalt) ------ ----------------------- One yC'ar _ ------------------------- ---- -------- ------------
Jnmt>S II. t"iorc ________________ ------------------\ Two monthB, fifteen days-----------------------------------. 

~ ~~: :~. ~::~:~t~~ = ====~=====:============:=======! ~i::~;::~~:================~====~== =========== = == ======= 

Amount, 

S2 non. <o 
i 922 ·s1 

1 922 •81 

1 80(1 ·oo 
l 81)(1 ·oo 
l 80<J•(i() 

1 7A8 ·14 

1 800·()0 

I titJ(J·OO 

1 800 ·oo 
I 722 ·s1 

1 '70~·68 

1 t).11()•0() 

1 f;)(l ·QO 

1 r.oo·oo 
l {)OO·OO 

s:io·4:i 

934"80 

673·40 

l 40o'l·Oo 

] 41.'il ·01 ~ 

1 MKl·fl(J 

1 :~:!:~·n 

l iUf1'0(i 

7Ul ·IO 

374·20 
:~1 Ill ·(l(i 

Ul"-~8 

:~p · t:i 

~1 s ·ft~ : 
Ex p-en1lit urea _______ --- - --- ------------ ______________ _. ____ -------------------- ___ -------------- -------: ~ ~(t) ·27 f 

Appropriation--------------------... ------------------------------------------------------------------------: I J\1 1:11() ·oo 

EX.JJClllliturt•t: ---- -------------------- ----------------------- ~--------------------------- ----------- ---------- 11:~ ::.:o:. ·27 

Un f' x pt•11f1Pd ba la nee _____ ---------------------------------------- __ ----------- _________ ---------- ____ _ G 3H4·73 

Salaries-Pa;· of office force. 

To whom paid. TimA employed_ Amouut. 

82 200·00 

l 

DISBURSISG AGCNT. i I 
John W. Panons------------~----------------1 On-e year----------------------------------------------: 

I i GENERAL OFFICE .AS818TANT. 
I : 

Marshall W. Wines----------------------------[ One year----------------------------------------------: 2 200·00 

QHIF;F OF UlVJ8fON OF LlBRART AND ABOHITBS. i 
Francis H. Parson1 _________________________ One year---~-... ----------------------------------! t aoo·oo 

CLB&K TO SUPBB.l:N1'ENDENT. 
; 

1 200·00 .Martin Hens•L----------------------------- One year ---------------------------------------' 
CLERK TO .ASBIS<l'ANT IN CJU.RGJ: 01' OFFIOJIL l .... I 

Adelbert B.SimonB-----------------------1 Eleven months, twenty-nine d&.fll---------------------1 

lti3 



 

164 UNITED STATES COAST AND GF.Ol1F.'TIC. SERVEY. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892. 

Salaries-Pay of office force. 

To whom pa.id. Time employed. 

CJ,F.RKS. 

'\\"i11iam B. French_~--------------.. -------.. - One year--.. --------------------------------------·----
William B. Chiltcm ----------------------------- Eleven months, twenty-nine and a half days _______________ _ 

~~~~a':: ~~;:u;i~;: :======== ======~============ -~~e-~;:r_========:=================~=:=~================= I 
~::::: ~~:~:~==============~=============~= ======:: ==~=======~==~~==~======~~=======~========:===l 
Eugene B. Wills _______ ---------------- ... ---- --- _______ do ---------------------------- ----------------------

N icho1AS G. Henry-------------------- __ -------- --- ___ do -------------- ----- -----~ ---------- ---------------

Fra.nk A. Cook------------------------------- _____ _do --·------------------------------------------------

~:;:k==~==:~~==~==================~=:: :=====:: ================================================! Eugene Rhodes.----------------... ------------ Nine months, three da.JB-------------------------------
CH.AltT 002.ltECTOll. 

Jam&B H. Ba.1."ker ------------------------------ One year-------... --------------------------------------

Edward H. Wyvi11-----------------------------,------do --------------- -----------------------------------
Archie Upperman _____ -------- ----------------: ______ do --- --- ----------- ---- ---- ---- ----- -----------------

WBIT.ERS. 

::1r:~.l~~:::~-=========================1-~:~~=~=============================================== Mary E. Nesbitt---------------------------... ---- Thirteen da.ys ----------------------------- .. ---------------
Kate Lawn ......... --------------------------------- Eight months, hventy-ft-v€ dayR ____________________________ _ 

Alice F. Carlisle ____________ ··------------------ One year-------------------------------------------------

E:v::t~~~;~~~:~~~~~~;i~~=====:::::=====:=:=::::====:1 
Eight months, nineteen da.ys ----------------· -------------! 
Seven months, hirenty-seven days __________________________ _ 

Six montbs, thirty day• -----------------------------------! 
Six months, thirty days--------------------------------

Ida lll. Peck----------------------------------
Alice G. Re'fille-----------------------.. -------

Fannie A. Weeks -------------------------------
Florence Brower ---------------------~-------
Paula E. Smith--------------------------
Thacker V. Walker---------------------------John Ila.le _____________________________ _ 

Ivy Hill-------------------------------------- Six monthe, twenty-two day1 ------------------------------

W. A. Caldwell ____ ------------------------- Six day•------------------------------------------------

Albert E. Young----------------------------- Eleven daY•-----------------------------------------
STtNOGRAPB:&lt8. 

Eugene RhQde111 __________________________ \ Two month111, twenty-seven days------------------------... - ... 

Harr,- J. Van Der Beek----------------------- Five months, twehc days ---------------------------... --

BUOY OOLORIBTS. 

Sopbie B. Hein-------------------------------- Eleven months, twenty~nine da..ys _________________________ _ 

Jennie H. filch ----------------------------- One yoor ------------------------------------- ----------
Creed W. Cbildo -------------·-------------- Four montbs, twenty-two day•-----------------------

TYP&WRITIUUI. I 

Ka.te Lawn--------... ----... ·-----------------! Three month.B, aix days-----------·--------------------
Fannie Cadel-----------------------------------j One month ------------------=-------____ ------------------

Dll.A\JGHTBKRN. I 

Adolph LindenlrnhL---------------------- One year----------------------------------------
Honry LindenkohL ·----------·--·- ---- ------- _____ Ao -------· ___ -------------_ ---------------------
Eugene Willenbi.icher .. ___ .. ____________ -------- ______ do ---------------------------------------------------
Edwin H. Fowler __________________________________ do----------------------------------------------
Ferdinand Westdahl •• -------·-------------- ______ do---------·----------------------------------
Ernest J. Sommer---------------------·----- Ten months, twelve and a half days ----------------------
William 0. Willenbllcher •• ____________________ One year----------------------------------------------

Francie C. Donn-------------·-------------- ______ do--------------------------------------------
David M. Hildreth ___________________________________ do -----------------------------------------
Ch&rlee H. Deetz __________ -2, _______________________ do-------------------------------------------
George F. l'oblen ------------------------- ______ do---------·------------------------------------

.Aniount, 

$1 650"00 

1 613 ·28 

1 400·00 

l 400·00 
1 40()·()() 

1 200·00 

l 200·00 
0

1 200·00 
1 200·00 

1 200·00 

1 ooo·oo 
1 ooo·oo 

758 ·15 

1 200·00 

I 200·00 

900·00 

ooo·oo 
900·00 

28 ·26 

586 •95 

120·00 

710 ·22 

"1'20"00 

87 ·41 

516·57 

47:!·R3 

418 ·70 

418 ·70 

363 ·2s 

11•74 

21 ·112 

u:;·oz 
322 ·« 

'116'08 

'120'00 

283'M 

191 "74 
60•60 

2 41)()•(1() 

2 200·00 
2 ooo·oo 
l! ooo·oo 
l 800•00 

1 660'11 

l 800'00 
l 400·00 
1 400·00 

l 200•00 

1 200·00 



 

REPORT FOR 1892-PART I. 

EXPENDITURES OF COAST A.ND GEODETIC SURVEY, 18112. 

Salaries-Pay o/ Qjfice force. 

COHPt:TEE.S. 

Alexander S. Cbrisiie _______ ..... ---------------- One y.ear ---------- ----------- ---------------- -------------

~§f ~;~;~~~~1~f~£~~'l\~/;~~;~~~~+1 
Charles H. XummeJL ____ -----------------!------do ----------------- ------------------------------

~:==~ ~;;~r~===============================I-;~~-!:~;~;~~~-;::~-~~;-.-=============================== 
Rollin A. Barris ________________ -------------- One yea.r -------- ---------------.. ------------------------

J.a.mee Page---------------------------------- Five months, fift~en da.yB -------------------------------11 
00Pl'£B.PLA:TB ENGRAVERS. 

Henry M. KnighL--------------------------- One y..ar --------------------------------------------! 

[~4~~~~=~~]~~~=~~~~¥:~~~~:~j~~~j-~~~I 
::~::: :.-:~:~;=~=====~================ ======:: ==================================:====:====:======' 
:~r: ~",~:~:;~:==========================I:=::::: ===================:============:::============== 

§~t:?i~~~~~~I~~~~;~=~:~~~~~~~:=~~=~ 
H&rry R. McCabe---------------------------- One year--------------------------------------------------
Gilbert F. Dawson---------------------------- ______ do-----~---·----------------------------------

INSTBUHUT 11'.AKERB. 

~t;;~~~~~~lf ~~:~&:~~:~~~~I~-~-~~=:~~1 
Cl&rence E. Begennaa_ -------------- ------ ______ do ---- __ ------ ---- ---------------------- --- ----------
J&cob Schwarz-------------------------- Nine month•--------------------------------------------
Hfohe.el Lauxmann, .Jr.-----·--------------- Oue year -------------------- ---------__ ----------

ELIL~BOTYPU .A.ND Pli-OTOOB.&.PHEB. 

Daniel C. Chapman ____________________ One year-----------------------------------

L. P. KeY"""--------------------- One year---------------------------------
0.0.RH!ffl!D.8. 

B<>race 0. French-------------------- One year----------------------·------------------
George W. Clarvoe _________________________ do------------------------------.. ------·----
Oha.rlu N. Da.rn&l'--------------- _____ do-----------------------------------

2 ooo·oo 
1 983'70 
l 994·57 

1 mo·oo 
1 000 ·(~ 

I 400'00 

1 400'00 

l 200·110 

1 200·00 

547"81 

l 085 ·17 

456°66 

2 ()()()•()() 

2 ooo·oo 
z ooo·uo 
1 soo·oo 
1 soo·oo 
1 800·00 

l 600•00 

1 600·00 
1 125•00 

1 ooo·oo 
825•00 

820·00 

82i>'OO 

525'llO 

42•36 

412'W 

:155 ·oo 

l BOO·OO 
300·00 

I OW·17 

l ooo ·oo 
i ooo ·oo 
i ooo·oo 

750·00 

700•00 

l 800'00 

900•00 

1 600·00 
900·()() 

'W0-00 
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106 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892. 

Salaries-Pay of office force. 

To whom paid. To wh'lm 11aid. \ Amount. 

---------- -----~~-------------------1-----
PL!d'.E PRl:\TE&S. i 

Fra.nk Moore _________________ -----------------, One year--------------------------------------------------
Richnrrl 8. Bright _______________________________ : Elev?11 ffi(}hths, thirty days --------------------------------! 

'l'hun1a.s A. :Sullivan-----------------------------, One year ---------- ---------- ------------------------------!' 
Chn.rle-s J. Harlow------------------------------ Eleven months, thirty days------------------------·--------
Eberhar<l Fo-rda.n ------------------------------- Eight mouths ______________________________________________ : 

PLATE l"HIS'l'ERS' HEJ,Pt:RS. 

Elierlmrd Fordan -------------------------------
i 

Four nlontl1!! __ --------------- ------------------------ ------' 
,Janu-•8 -F'. Uickron ______________________________ _ 

One year ---- _, ------ --------------------------------------~ 

~:;;~j~~:::;:~::r;,~~;~;(~~======================== ~~;t:t:OOD:::~::~O-~~~-~-~~~:==============================! 
Char!1•s }'. Lo1'raft ---------------- ---- ·----- ---- ______ dO------------------------- ---------------------------'. 
\V-illiam H. Ilor11L~------ .. ----------------------- Se,eu mouths, twl:'nty-8i~ days _____________________________ ; 

Jeromu F. D.andeleL---------------------------~ 'l'wo months, fourteen days--------------------------------1 

JA:Nl1'0R8. . I 

~:i1I::~,n~1~~~~:;~================~ ============== '.: ~ii: 0m~::~:·.:;i:n~~~~:-~~~~ ============================i! 
sKaLEII LAJJOREfL l 

Robert T. Bassett-------------------------------' Eleven months, thirty and a half days ______________________ _ 

WATCHMltN. , 

David Parker----------------------------------~ One year ------------------------------------- -----------

W llliaDl H. Keith_·~-- --- ------------------------:------do_ ---------- ---------... ---------- -------------------

MESSE.NG ERB. I 

~~~~1::
1

o:~~r ~-~~!~~-==~~~===~===~==~=~========== \-~~-~~::~~~~~~~:~~~~~~:~~~:~= ~=====:=~~=~=================: 
Vicente Denis ___________________________________ l ______ do ---------------- ----------------------------------

' 

E:~~:~::;~~~~==============================1======:: ==============-=~=============================== William R. Mc La nit_ - --------------- ------- ----\------dO------- ------------ ---- ---------------------------
W H lia.m G. FinneY------------------------------ Four montha, twenty-two do;ys ________________ --------------1· 
S. T. A. Van Seiver------------------------------ FiYe monthe, twenty-three daye-------------------------... -
Johll '\\T. Reed---------------------------------- }'onr months, tw-enty days------------------------------
Qeorge Newman------------------------------ Three m()ntbs:, thirteen dliLYB-------------------------------

~"illiam Savoy______________________________ One yea.T ------------------------------------------------
Peter Page ___________________ ··--------------- ______ do __ .., ___ ... ___________ .,. ____________________________ _ 

Vf illiam West_--------------.. ----_----------- ______ do ------- ------------------------------------------
A.. tt re 1 i Richardeon ____________________________________ do ____ ----------------------------------------------

John F. Grinage------------------------.------- Eleven month11, thirty days--------------------------------

Joh11 H. Dro""D------------------------ ... ------ Four ruonths, twenty days--------·----------------_.: 
LAHOURS. 

John W. Reed--------------------------- Seven months, nine da.ye ------------------·-------------
Ooorge Newman------.------------------------[ Eight months, eighteen da.ys _____________________________ _ 

~~~~a:: ~~.:::===========~==================! ::e;e:ro~~~~:i:_o_~:~~=:=============:======:==~========== 
San:tuel J ... Eube.nk----------------------------- ':rhree months, thirteen do.ys ______________________________ _ 

Han• Bowdwin. ·------------------------------ One year----------------------------------------------
Dennis E. White------------------------- Four month•, twenty day•----------------------------------
Sarah JC. Flfllll..-------------------------- One year---------------------------------------------

J"lB.KJit:J:N. I 
Horace Dyer------------------------------[ One year------------------------------------------------! 

$1 6()0•()0 

997"28 

1 ooo·oo 
997 •28 

665·80 

2134>00 

700·00 

267•2\l 

466·()() 

466'00 

4E8•4il 

145•23 

682 •42 

517 ·58 

998•04 

sso ·oo 
sso·oo 

sso·oo 
8~0·00 

820'00 

820'00 

820'00 

820•00 

820•00 

276•64 
334·47 

273·09 

2m·oo 
640'00 
640·()() 

640•00 

630•00 

548 ·51 

245•72 

384•28 

449•96 

335'40 

550·00 

157 ·10 

l37•23 

142•37 

365•00 

630 •()() 

572'94 

Harrl:::::=~=~=~~=~~===~~=~~~~~~::~==~~=~~~~~~~~~~~~~~~~~=~~~~~~==~~~~~~~~~~=~l 137 132 ·92 

!:;~::~:n_~=-~=:----=--~=:::====--======--==--====--=============================I ~: ~: :: 1------1 

Unexpended bala.nce---------------------------------------------- 6 9117 '08 



 

REPORT FOR 1892-PART I. 

EXPENDITURES OF THE COAST AND GEODETIC SURVEY, 1892. 

Salaries-Pay of field and office force. 

SUMMARY. 

Pay of field ofilcers _______________________________________________________________ ------------ ---------------- $113 205 ·27 

Pay of office force------------------------------------------------------------------------------------------ 137 132 ·92 

Total expenditures____________________________________________________________________________________ 250 338 ·19 

Total sum appropriated for salaries ______________________________ _ 
------- ----------------------------- 262 73()•()() 

Total sum expended for salaries __________________________________________________ ---------------------------- 250 338 ·19 

Unexpended balance------------------------------------------- _____ ----- ________ ---------------------- 12 39l ·31 

Party expenses, I892. 

GOA.BT OF MAINE. 

To whom paid. On \\'hat arc·rH'.llt. 

S. H. camgan --------·------------------------ Storage_----_----------------------- ____ --------- __ --------
J. A. Flemer ___________ -·------------------- Topography-----------------------------------------------

Amom1t. 

S9·oo 
~31 48 

Stehrua.t.l ForneJ-------------------------------- ______ do--------------------------------------------------·- T4(i ·26 

~~:~~~:~~~~~;~:===========================-~~~~~::~~~:~~~:-~=~=-~=-~=-~~~~====~=====================! 1 2~ :: Horaee Kellogg_-------------------------------- Storage_--------------------- ____ ----~------------------- __ I ti ·oo 
i-----

Bxpeudituree ------------------------------------------------ _ ---------------- --- --------------------: 3 !~06 9'tl 

Appropriation ------------------------------------------------ -----------------·------ -------- _____ ----------i-;-000 -o-o-
Add 7 per cent ·from Gulf CoasL----------------------------------------------------------------------------- 1 Q.50·00 

Expenditure& _____ -------- --------- _ --------- ____________________ -----------____ ---- ---------------

Unoxpen ded balance ____ ------------------------ ________ ---------_______________ _ ______ --------------/ 

NANTUCKET SHOALS, ETC_ 

4 05(1"()() 

a 98~ -lls 

63•04 

To whom paid. On whn.t account I Amount. 

I 
R. M. B1<Che _____________________________ ------ Topography----------------------------------------------- lfl 600 -43 

J. J. Becket --------------------------------- Storage ____ ---------------_--------------------------------
John \\'". Donn --------- ---------------------- Topography-----------------------------------------------
Wm. P. Elliott, U.S. Navy ___________________ Hydrography, achooner Ea{/re ------------------------------

J. A. FJemer ---------------------------------- Topogra1)lty -·---------- ---------------------------------- --
W. C. Hodgkins __________________________________ do _________________________ ------------------------

E. M. Hughes, U.S. Navy-------------------- Hydrography, •teamer Backe ______________________________ _ 
C. T. Iardella__________________________________ Topography and storage ___________________________________ _ 

W. F_ Low, U.S. Na.VY------------------------ Hydrogmphy, schooner Ea.gre ------------------------------

W. O. Luscombe __________________ ---·---------- Storage ____ ---------------------------- ---------------- ----

,Tames Patt.t•n --------------- ____ ---------------- Services------------------------------ - ---- ----------------
Philade1ph ia &. Reading Coal and Iron Co ________ Coal~ Bteamer Bache------------------------------------· 
L. K. Reynolds, U. 8. N,.VY--------~----------- Hydrography, steamer End,avor ___________________________ _ 

W. Ir-ring Vinal----------------------------- Topography and hydrngrapby -- ---- ---------------::---------! 
D. Jl. Wainwright------------------------ Topography--------------------------- -------------------1 

Expenditures-----------------·--------------------·-·------------------------------------------

:i4•13 

1 781 ·15 

1 108 ·11 

280-26 

I 375 ·99 

I 774·02 

1 967•70 

1 227·97 

20·00 

250·00 

711 •67 

I 547•18 

1 1122·75 

1 489·04 

Appropriation.-----------------------------------·---------------------------------------------- 15 ouo·oo 
A.dd 8 per cent from Oregon and Waahington----------------------------------------------------------- Z ooo·oo 

17 ooo·oo 
Ezpenditureo ___________________________________________________________________________ 16 990·40 

Unexpended bal&nce_________________________________________________________________ t·OO 
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168 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES OF COAST AND GEODETIC SURVEY. 

Party expenses, Icf92. 

TRIANGULATION-ALABAMA. 

To whom paid. , _________ o_n_w_h_"_t_a_c_r_o_u_n_t. _________ , __ A_m_o_u_n_t._
1 

F. Walley PerkinL----------------------------1 
Tria.ngu.lation and storage ___________________________ _ 

Appro1>riation ------------------------------------------------------------------------------------------
Add 1 ·25 per cent frozn Triangulation-West---------------------------------------------------------------

Expendi turee _ ----------------- ________________ .,. ___ ------------------------------------------------

Unexpended Lal anc"---------- -------- ---- ------------ ---------- ---- ---- ------------------------------

GULF COAST. 

•--------~To whom paid. j On what 11ccount. 

l\'I. '\r. Batt•u1an -------------------------------~ Storage ---------------------------------------------------
]. B. Ba..,· !or_----------------------------------! Combined operations __________ -----------------------------

John Dro,,·n------------------------ _ ·--------- -! Services ---------------------------------------------------

Bnrcau of Equipment aw.l Recruiting, Navy De .. \ Coal, steamer Bache------------·---------------------
partm{'n1. 

E. Col 1i ns ________ ---- ··--- ---------------------- Services --------------------------------------------- __ _ 

$3 619"64 

3 50U•()() 

121')"()() 

3 625·00 

3 619"64 

Amount~ 

$2·5() 

2 929 ·73 

408·07 
110·8() 

ooo·oo 
Delaware and lfml~n Canal Cu _________________ Coa.I, steamer Bache________________________________________ 275 ·40 

Joseph Hergeslleimer _____ ,~--------------------- Combined operatfons and Etorage___________________________ I 764·0.5 

R. M. Hughes, l~. S. Na.v:y ----------------------1 Hydrogrt1.pby, steamer Bad•e ------------------------------- 2 693'23 

Herbert G. Ogden ... ------------------------------: Topograph.Y and hydrngra.phy ------------------------------ 405 ·M 

=~;:~l~:s;:r-;;i~-e-==== ========= :=======~=======~,! ::::~::~================================================ ! 
40

~ :: 
P. A. Welker--------------------------------- Combined operation• and sale of property _______________ ----[_ 2 525 ·85 

Expendi lures ---------------------------------------------------------- ____ -------------------------1 12 1:n '63 

AppropriatioD-------------------------------------------------------------------------------------------1 15 ooo·oo 

Less 4 per -cent tra.nafer:red to TrAnsconti11ental \\~ork -------------------- ------------------------- GOO ·oo 

L0813 7 per cent transf@rred to Coa.st of Maine -.---.-------------------------------------------------- Sl ()50•00 I 
Lese 8 per cent transf.erred to Alaska Explorations---------------------------------------:._______ l 200 ·oo 

Expenditures--------------------------------------~-----------------------------------~~I 
14 981

.
63 

U u expended bo.l&nce ----__ -------------------- __ .;~--------------- ------- ---- ---- ---- ---- _ -------1---1-8-.3-7-t 

OFFSHORE SOUNDINGS, ETC. 

_________ T_o whom paid. I On what ar...couDt. I A.mount. 

C. E. Vreeland, U. S. Navy----------------- Hydrograpby, steamer Blak ------------------------------- ~6 398 ·70 

Appropriation _____ ··- s ooo·oo 
Lu8H 20 per cent trantJferred to 1.'ransoootinental Work ------------------------------------- Sl 600 ~oo 

Expend it u ree ____ -------------------·------------- ... ___ ---------... ---------------------------- 6 398 · 70 
7 998"70 

Unexpended ba.lauce _________________________ .. ____________________________________________ 1 ·30 



 

REPORT FOR 1892-PART I. 

EXPENDITURES OF COAST A~D GEODETIC SURVEY, 1892. 

Party expenses, I892. 

TOPOGRAPHY-CA MFORNIA. 

______ T_o_w_h_o_m paid. I On what account. . Amoun-~---

John Nels:.in------------------------------------\ Tra\·oling expens<"s ----------------------------------------
1
1 $81 '50 

Aug. F. Rodger•-----------------------------~ Topography, triangulation, pasturagC", and sale of property __ j 3 M7 ·87 
1-----

Railro~m~:::~~:b::::~~~~-;:t~~~~;;~;~~~:==~~==~===~=~==~~=~=~~~~~=~~~ =~=~=~=======~=================~====I 
3 

~~~ ~:~ 
Expenditures ------------------------------------------------ ---- --------------------------------1 3 8E17 · ~S 

Appropriation_ - ---------------------------- --------------------- - -··----- ---- ------------ ----------- -------- ,_ 5 OOU -~--- i 
L~F.!8 20 per cent transferred to Transcontinental 'Vo-rk --------------------------------------------- 81 000 ·oo i 

Expenditures ----------------------- ----- ------- --- ---- ------------------------------------ ----- 3 857 ·28 , 
4 8.57 •28 

Unexpended balance ~ ------------------- ---------- ---- ---- ---- -------- ---- ---- ---- ---- ---- ---- ____ ;-u;: i2 

TR.IANGULATION--WEST. 

_______ T_o_w_h_o_m_p_a_id_·---~---- I --~------o_n_w_1_1a_t_a_c_co~u•_•t_. _________ _ 

:~;~~~:::~~====~==~=:--============~===:=~! ~:~:::::::::: :~~-;:~~:~~:-=============================== 
Amouut disbursed. _________________________ ... _____________________________ ----------------------------

Railroad accoun te referred for eettlemen L----------------------------------------------- ____ ------------ ___ _ 

Amount. 

$2 060-39 

5 834 ·53 

7 8~4-~2 

58·95 
------

Expenditures _______________ ----------------- -- ------ --------- --- ------------ - --- - -------------------1 'l ~~ H7 

Appropriation---------------------------------- - --- ---- ---- ____ ---------------- ____ ----------------- _____ _ 

L°'ss 1 ·25 per cent tranRferred to Triangulation-Alahnma _ ---·· __ ---------- -------------------------- $125 ·oo 
Lef!lB 0·26 per cent transferred to Magnetic Observatio11s --------------------------------------------- 2.5- ·oo 
Less 10 per c•mt transferred to Transcontinental 'Vork --------------· ------------------------------ I OoO ·oo 
Less 1 per oont trausfeneU to Tra.nsportatiou (Navy), etc .. -------------------------------------------- 100 ·oo 

Expenditure&----------------------------------------------------------------------------------- 7 953 ·87 

Unexpended balance ______ ------------------------------------------------------------------------

OREGON AND WASHINGTON. 

Bureau of Equipment, NavyDepartmenL--------'. Standard ship's compa&'l a.lid atta.chmeuts for st.earner Hamer_ 
D. Delehanty, li. S. Navy-----------------------] Hydrogra.pby, steamer H"-'Sl<r ____________________________ _ 

E. F. Dickine-----------------------------------! Stora.g<', etc------~-------------------~--------------------
R. Dunsmuir & Sona ---------------------------i Coal and water fo.r ste&m.er Mc.4.rthur ______________________ _ 

~~~~~-!;::~~;~~~~~;~~===================! ~:;~~:=;~~~;,-;::==================:========= J. M. Helm, u. s. Navy ________________________ 

1 

Hydrogmphy, steamer Gech"IJ -----------------------------1 
C~ J~ Hendry's Son & Co________________________ Stores for 11teQ.lller Mc.Arthur-------------------------------
J. N. Jonlan, U.S. Navy---------------------! Hydrography, schooner Earnut __________________________ 

1 A. N. Mayer. U. S. Ne.vy -----------------------/ Hydrogra.phy, ste&mer Gedney ---------------------------

~;.:::~~~-;;;;~~~t-~====================~! =~=: :::m;:::::h_,,:_=============================I 
J. F. Pre.It ____ ----------------------------' Combined operation•--------------------------------------1 
W. P. Ray, U. S. NaVY----------------------; Hydrography, steamer llfcArllwr _________________________ _ 

Cleveland Rockwell~--------------------!' C-ombioed operations and storag-e ------------------------

James Ryan---------------------------- Servloeo ------------------------------------------------/ 

10 -OUO·OO 

- 9 203•87 

796•13 

Amount. 

$309·25 

au·u 
3 490-57 

48•00 

169-50 

236"33 

60·00 

2 8f0·57 

2 88G ·18 

224-53 

97 ·93 

1 031 •41 

29•43 

114 ·45 

2 866 ·os 
3 807.29 

I 383 ·73 

33-50 

16B 



 

170 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITlJRES OF COAST AND GEODETIC SlJRVEY, 18D2. 

Party expmses, I892. 

OREGON AND WASHINGTON. 

To wlwm paid. On what account. 

.T 01111 F. Rany ________ -------------------------- Serviceti ------------------------------- --------------------

SMp Owners and Merchaut~' Tug Boat CQ ________ Towjng steamer llfcArtlmr ----------------------------------

Amount. 

$25•(1{) 

60·00 

..h.: x peudi tnres _____ ------------------------------------------------- _ ---- ---- --------------- ---- ------ 20 O.ti8 · 46 

A }lJ 1ro1>riati<1n ______ ----- ----------------------------------------------------- _ ----------- ------------ - --- 25 000 ·O-O 

J,eH::-: ~ p1!r cent tn.n .. forrn<l to Nantu{·ket Shoals, etc----------------------------------------------- S2 000'00 

LL'Kb ll 11er cent tnuu;1'errW tu .A.lwska .Exµlurationa ------------------------------------------------ 2 750·00 

Expeuditures...------------------------------------------ ... _ ------------------------------------ 20 088 ·46 I 24 838 '46 

l:nexvended l>alance ____________________________________________________________________________________ \-rn.M 

ALASKA EXPLORATIONS. 

To whom paid. On wbat account. 

George llayidaon ________________________________ ~ TranEiportation --------------------------------------------

Giles B. II arbor~ LT. S. Xcny _______ --------------: Hydr-0gra.phy, steamer Ha8Sler------------------------------
H. B. )l1tl18fif"ld? U. 8.1'~a"Y--·-----------------i Ilyclr-ography, stea.mer Patterson ___________________________ _ 

~-~- ~1l~~l~::
1

~~~~ -~~~;~=~======================! ~~:::;:~c:::~~~~~~;-;:t~~~~~~-=========~================= 
1'~n~n1 on t :)Iorse _ --------------------------------! ARtron omiral _ ----------- ____________ ------------ _________ _ 

W. J>. llay~ l". 8. Na.VY-----------------------! Hydrography, steamer .1llcA11'.hirr _______________ ·------------

Amount. 

$400 ·oo 
] 162 ·()6 

4 294 ·ss 
1 f>89 ·78 

.5 392 ·39 

470'28 

5:W·91 

~.\.rn~1unt lli~huri"ed --------------------------------------------------------------------------------- ---- 13 S:lG ·27 
Railniatl an~onn hi referred for settlement_ ________________________________ ... -------------------------------- 25 ·OO 

Expenditures ____________________________________ ------------------------------------------------- 13 861 ·27 

A .. pprovriation ------------------------------------------------------- ___ --- ---- ---- ------------.. ------ ___ ___ 10 ('00 ·oo 
Add 8 per cent from Gulf Coa.sL--------------------------------------------- -------------------------------- 1 200·00 
Add 11 per cent from Oregon and 'Vaahingtou ___________________________________ ---------------------------- 2 750"00 

13 9ii(l•O(l 
Expenditures------------------------------------------------------------------------------------·-· 13 861 ·27 

linex1)ended bala.nct>. -------------------- ---------------------------- ---- -------- ------------------------ 88 -73 

PHYSICAL HYDI!OGRAPHY. 

Expf"nd it11res ___ ---- ___ ---------------------- ----------------------------------------------------- 6 208"19 

s ooo·oo 

7 81J8•U 

UnexpendOO. balanc•-----------------------------------------------------------------------------------1 191 •81 

REPORTED DANmJRS. 

, ________ T_o _:whom paid. I On what account. Amount. 

De\a,.,.re •nd Hudson Canal Co. ________________ _\ Coal for steamer Bache ____ ·--·---------------------------- 5399 ·60 

AJ'llropriation ___________ -------------------------------------------------------------------l===llOO==.oo==l 
Exp•nditureo ·----------------------------------------------~-------- --------------------- -----· 3119 ·ro , ______ , 

tJno:pended balan<A -------------. ------------------------------------------------------------ 100•5() 



 

REPORT FOR 1892-PART I. 

EXPENDITUHES OF COAST AND GEODETIC SURVEY, 1892. 

Party expenses, zJ'92. 

MAGNETIC OB~ERVATIONS. 

To whom paid. i On what account. i-~~uut. _ 

!~;g~~~:~ ~~~:=============================== 
1 

~~;~~;:~;;~============================================== i 1 ~~ .~ ! I 
T. C. n-1 endenhal1 -------------------------------: ______ do---------------------------------------------------· 13f~ "20 
L. G. Schultz ___________________________________ ·. Cuu1:1tructing obscrnl.tury ----------------------------------: 

Expen ditu1·es -------------------------------------- --------- --------- _ --- ------------- ----- - ---------- 4 1:.!1 -]~ 

A ppropri.ation ____ ----- ----- ------- ------------------------ _______ ----- ---------- __ -------- ------ ___ --------
Ad<l 0·25 per cent from Triangulation-\V~st_ _________________________________________ . __________ ~------------ :z.>·t,(J \ 

Add 20 per cent from Physical HydrographY------------------------------------------------ ------------------, __ 1_~~~~ 

1 1cc,·oo I 

:::::::t:::·::~:~:~~=~~~~=~==~=~~~~~~~~~~--~=~~~~~~~~:=::~:~:::~::~~::~:~::~::::::::::::::::=:--4-~; ·~: I 

EXACT LEVELING. 

::::,::;~~~~;~~~-=::::)'::':'::"~':::=;::·;;;~;,:=::::::::::--=:=1--'~i~,:~ I 
Less 2Q per cent 1ran!!forred to Tran~ontinenta.l '\\'ork ---------------------------------- ·-- ------- n OOt1 ·0fl i 

Expenditures _____ .,. ______ ---- __ ,._-----------·----_---------------------------- ___ ------------------~~] i · 8:_ i 

Uoexpeoded balance --------------------------------------- -----· ---------- ------------------ --------1-~1 

TIDAL OBSERVATIONS. 

To whom paid. On what a.N·ount. j Amonnt. 
I -------------1----·--

Alex. 8. Christie ... -------------------------------. Tida~ obe.rrvation~ andc~ntingencies------------------------'1 $4~ ·22 
Arthur J. Col1yer _______________________________ 

1 
Sernces and -contingenc1es --------------------------------- G77 ·l.15 

~~~!=:f :;:~:~======~======================== ~~:::::~~~::~=======================================! ]~~ -~~ 
:::::: ~- :~~o:~~:===~============~========== ~~:~tr:~n:o:!:;:=============================~===~====~~==I 3~~ :~ J. G. Spa.ulding _________________ .,. _____ .,._.,. _______ Services, coutiniiencies, and tl".t"t'.eling: expL•JJseH.-------------1 971 ·~~ 

:.::;i::::~ ======~==~=~================== j-~~-;:rd~~;~-~~~-;;-~-u-;~~;;~~ ~~~:~============ ===== ===== === /____; ~ ·~ 
l<xpenditures ---------------------------------------------------------------------------------------\ 4 H 7 · 1»1 

AppTopriati on ___________________ -----·· -------------~--- -------------------------------------.. -- _ --- ------ 5 OOt l ·Od 

Less 10 per cent transferred to Object~ not Named-------------------------------------------------- e:}"JOn ·oo ! 
Expendit11res __ ---------------·-------------------------------------------------- --- -- ---------- 4 44 7 · 96 ! 

----:1, __ 4_9_4_7_·9_"_1 

Unexpended balance __________________________ -------------------------------------------------------! 
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172 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892. 

Party expenses, I892. 

GRAVITY EXPERIMENTS. 

To whom pa.id:. On what account. 

G<lorge Davidson ------ ------------------------- Hauling __________ ---- ____ --------------------------------
R. L. Faris---------------------------------- Sen' ices ---------- ____ ---------- ____ ------------- ----------
T. C. Mendeul1a.ll ____________________ ,__________ Pendulum observations -----------------------------------

T_ S. & J. D. Negu•----------------------------- Chronometers---------------------------------------------
C. 8. Peirce------------------------------------- Traveling e:xpense-s and packing boxes ____________________ _ 
Royce & Marean------------------------------- Connectin~ signals ________________________________________ _ 

Edwin Smith ___________________________________ Preparing :station and traveling expenses-------------------

United States Expres•--------------------------- Exprell8&ge .• --------------------------------------------
Wells, Fargo & Co---------------------··-------- ______ do ------------------------------------... ------------

WeeteI'n Union TeJegraph Compau_y ------------- Labor and n1a.teria.ls ---------------------------------............ : ... 

Frank A. Wo11l", Jr ----------------------------- Services ... --------------------------------------------------

Expenditures ________ -------------------------------------------------------------·-------------------

A1Jpropriation _____________ ~-------------------------------------------------------------------------------

L~~ 16 Jier cent transferred to ObjecU! not Natned .... ------------------------------------------------- $400 ·oo 
Ex[)6nd itnres ____________ ----- ----- -------- --- ___ -------------------- --------------- ... ______ -------- 2 06(1 ·24 

.Amount. 

$()'71\ 

102·ss 

199 ·46 

275•00 

48'30 

2·00 

315 ·Q9 

17•60 

13•50 

21 ·~0 

63'87 
1------1 

2 06(1 •24 
1======1 

2 500·00 

2 460·2t 

Unexpended l>als.nce________________________________________________________________________________ 39 ·76 

STA TE SURVEYS. 

-~~~--~~~~~~~~~~---~ 

E A. Bowser ---~~-~~~~-~~d ___________________ 

1

1 'friaugulation -----~~-~~:~~-~~-~~:~--------------------- -A-S-~-:~:~~ 
A. II lluC'tuman ------·-------------------------- Triangulation, reconna.issance, and storage ____ .. ____________ 1 320 ·36 

John E Davies ..... ------------------------------- Triangulation and storage--------------------------------- 1 137 ·87 
Stehman .l!"orney ---------------------------- Reconnaissance_____________________________________ 3 001 ·35 

~ ... ~:~::===~============================\ E~;:;:~~~~~:~~~~~~~~~~~;;~;~====================== ~EE 
Expenditures------------------------... -----------------------------------------------------------

A ppropria.tion ____ -----------------_ ------------- ---------.. ----------------- ---------------------------
L~s~ HJ per ,·ent transferred to Object.a not Named----------------------------------------------- Sl OOO·OO 

Expentlitnr.ee ____ ---------------------- ----- ------------------- ----------------------- _ ---------- 8 866 · 81 

Une:xpeuded bala.nce --.. ---------------------------------------------------------------------

GEOGRAPHIOAL POSITIONS-

To whom pa.id. J On wh!it account. 

G R. Putman -------------------------------1 Longitude•-------------------------------------------
;::, H. S·nclair ______________________________ l-----do ----------------------------------------------

Amount dis bu med. ________ --------------------... -------------------------------___ ---------------
llai lroad accounts referred for settlement __________________________________________________________________ _ 

8 866 ·Bl 

io ooo ·oo 

u sss ·s1 

133-19 

Amount. 

$1100·36 

969"20 

2 069-55 

59•7li 

Expenditures-----·----------------------------------------------------------------------- 2 129·00 
l=====,I 

Appropriation ____________________________________ .. ---------------------------------------------- 3 ooo ·oo 
Less ~O per cent tran.eferred to Objects not Na.med------------------------------------------------- $600 ·oo Expenditurea _________________________________________________________________________ 2 129 ·30 

------
Unex~uded balance.------------------------------------- 270-70 



 

REPORT FOR 1892-PART I. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892. 

Party expenses, z892. 

TRANSCONTINENTAL WORK. 

To whom paid. (Jn what account. !~mount. _ _I 

?~:~~~~~~~~:~~! gr~~~;;~~~~~~~~~:~:~-~~~~~~:I ':~~ 
O. B. Fren-ch --------------------------------- 1 Traveling expenses---------------------------------------- 18 ·25 
F. D. Granger ________________________________ r TriaI1gula.tion, stora.ge, etc----------------------------------
A ... T. }fDsn1an _____________________________ ' Base measurement ________________________________________ _ 

F. '\\·alley PerkinR---------------------------i 'l'riangnla.tion, Ftorage~ Ptc ________________________________ _ 
Charles A. Sc.liott_ _____________________________ , 

Traveling expenses ---------------------- ---------- --------
W. H. Simms __________________ ------------ Storage _____ ---------------.------- _______________________ _ 

4 958•42 

3 912 •78 

3 909·17 

39·55 

g·()() 

R. S. "-oodward ________ ,,. _____ --------------i Bas-o lliC".&uremeut -----------------------------------------) 282 ·lt 

.A..mou nt dis bu reed ____________________ --- _ --------------------------------------- ----------------------1 26 4 Q:J ·1 e 
Railroad accounts referred for BOttlement __________________________________ ---- ----------------------------1--673 ·~ 

Expenditnres ___ ,.. _____ ---------------------------------- ------ ------------- __ ------- _ ----------- 27 l !~6 ·21 
== 

_o\ppropriation -------- ----------------- ------------ ---------------------------------- ---------------------- ! 2'l 000 ·oo 
Add 4 per eent from Gulf Coast.. __________________________________ ------------------------------·-------------- 600 ·oo 
Add 20 per cent from Qf!shore Sounding•, etc.-------------------------------------------------------------- 1 600 ·uo 
Add 20 per cent from Topography-California ____ -------------C---------------·-------------- ---------- --- ---- 1 ()fl() ·OO I 
Add 10 per cent from Tria-ngula.tio-n-'\,re~t --------------------------------------- --------------------------- 1 000-00 

Add 20 per cent from Exact Leveling·-----------------------------------------------------------------------1 1 000 ·oo 
1-----

27 200·00 
Expendituries --------------------------------- _ ----------- ---- - ---- ---- ---------- -------- ----- ----- · 27 13$. ·21 

Unexpended bala.n-ce. ------... ,,, _______ ---- -------- ---- ---- ------- ---- ---- ---- --------------------- _ ---- i 63 •79 
I 

COAST PILOT. 

To whom paid. On what account. Amm.mt. I 
----- I ~-- 1- -----j 

A. J. Collyer _________________________________ : Service5 and traveling expen•es ---------------------------- $8G ·22 

Jens P.etersen---------------------------------- Services - ---------- ------------------------ ---- ________ ---- 1 l 25 ·Oci 

T&lbot Pulizzi ----------------------------------'-_____ do ----------------------------------------- ---- ----i 900 ·()() 
L. K. Reynolds, U. S. Na.vy -------------------- Bydrogrnphy, steam&r Eiiif~m·or ----------------------------] 1 OW ·:~a 

:.:n~e~;~===============================i ::::~:: ~~-;~:~~~~~;-~~;:~,::= ==== ==== ::=====:::: :=:::::=:I __ 9: :~~ I 

Appro:::i::t~::~~:~::=~~~:::~=:~:~~=:=::~~~~~:~:::~~:::~:=~=~~::~~~~:~~:~:~:~:~:~:~:::::~:::~:~:::j~ : :: ~: I 
, I 

=:=::-===~=:~=~~=~~-=====~==-§!~ 
TRANSPQRTATION (NAVY), ETC. 

B. M. Ackley, u.:~ :::~-~~~~----------)Mileage ___________ :_~:~~-~::=~-----------------~~'.: 
A. F. Berryhill, U. S. Nary -----------------\ Tn.veling expens.., ------------------------------- 131 ·10 

:~£t~:~~~~~~~~~~~=~---~=--~=i-;~~i ~~:;~~~~~=====---========================== ~~ :: 
John W. Donn---------------------------- Spedal survey----------------------------·------------ 52 ·02 

Jas. G. Doyle, U. S. Navy---------- Mileage --------------------------.. -------------1 254 ·(l(J 

O. P. Eaton, U.S. N&-.Y------------- _____ do------------------------------------ 272 ·12 
Wm. P. Elliott, U. S. Navy _______________ do ------ ---------------------------------- 28 ·40 
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174 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITt;RES OF COAST AXD GEODETIC SURVEY, 1892. 

Party expenSl's, I892. 

TltA~~l'<lllT,\TJON (NAYY\, "ETC. 

-~------------~-~~~~~~~~~~~~~~~~-

To whom paid. ___ On "l:~l\Ccnunt. I 

r:~a::::~~~ :.:~;ai:~;:=========::::::::::: :~~~e ':::: : ::::::::=:::: ::::::_: __ -_~_::_-:_ :_- -_:-_:_:::_:::_::: __ ::-_::::_:_-_:-_::_:_:_-:_-11 

W. C. Herbert, (J, 8. Na''J ---------------------- ______ do------------------- ________ _ 

E. M. Hugheg, LT. S. Navy _______________________ . ______ do _ ------------------------------------------· --------

Joe. L. Jayne, U. S. NaYy -----------------------. ______ do ----------------- _ _ ______________ ----------------

C. 'W. Jungen, U. 8. NCt\'Y----------------------- ______ dQ ---------------------------------------------------
G. W. Kline, U.S. Navy ______________________________ dfl ___ _ 

A. Liudenkobl __________________________________ Trn:n.~l ing expt·ll~{l8 ---- ---- ---- -------- ---- _______________ J 

:: :· ~:::e~ ~ ~~~~:~y-=========:========= =---- -~~'.!~-·~~~ _____ : :=====~====:==:======:=======:======::: =::::: i 
J. W. Oman, U. S. Na.vy _ ------------------------ ______ do ------------------------------- ·--- ________________ ! 
W. P. R.ay, U. 8. Na.vr-------------------------- ______ do -··-------------------------------------------------

0. S. RiplAy, TT. 8. NavY------------------------ ______ d-0 ---------------------------------------------------
Hiero Taylor~ lT. 8. Navy _______________________ , ______ (lo ------· --------------------------------------------

!;.:~l:i~::~~j~~·:;:;;:=:=:============:==='=:===:::~ ==:=:==~===========:===:=:=:===:======:=========:==! 
' ' 

E. T. Witherspoon, {;. S. KaYy ------------------ !---- __ llo _ ----- ·--------------------------------------------! 

.Amount. 

$Ml·68 

55 ·84 

~.r;() ",56 

i\!)()•24 

IOH ·44 

5;! •68 

z;i ;·:16 

9{)•80 

Hi·85 

tiK ·.56 

37·01 

13·44 

21 ·44 

8'48 

26•48 

54"88 

253 ·:16 

272 ·72 

Benj. Wright, U.S. Nary -----------------------·-------tlu ---------------- ___ __ ----------!~~ 
Exp-enditures - ------------------------ ---- . --- ------------------------------ ----------------- ______ ; 3 f>(l\l ·:12 

Appr-0priation ____________ ------------------------------------------------------- ---- ____ --------------------1 ~~ f100 ·oo 1 

Add 1 pflr cent from Triangulation-West--------------------------------------------------------------------· IGO ·oo 
;-----

3 600•0() 

Expenditures ____ ------------------_--------------------------------- ------- ---- ____ --- _ ----- __________ i 3 509 · 3Z 
1----

Unexpended balaJlce -------- ---- -------- ---- ------------------ ---- ------------------------------ ______ : 90 ·68 

Oll.TECTS !WT NA.MED. 

I On what account. ,, Amount. 

-------! ~~ 

To whom paid. 

R_ M. Ba.che-----------------------------------: Tru veiing expenses ______________ ---------------------------r 

!1 ~~.~~;~~~::~~1·~i~~~~~~~=~=~~~~~~~~~: 
~~·~!:~~;~::::~==========================! !.:;:::!:.g.::::::·-;;;,.-;;:===:=~=:========:==:==:=:=========i 
R. A. Marr---------------------------------- Hydrograpby-New Jersey Coast_ __________________________ _ 

T. C. llendenha.11------------------------------- Traveling expenses ______________ ·----------------------_··---
A. T. lH0•111an ______________________________________ dO----------------------------------------------------
Jo!!I. F. -Pr(lhaska & Co------------------------- St1ppliea, steamer Hitchcock ________________________________ _ 

J. F. Redding ----------------------------------1 Servi<."es ----------------- _ .. --------------------------------
Homer P. Ritter----------------------------1 Combi~ed operations-vicinity of Norfolk, Va ______________ _ 

Cle-vela.Dd Rockwell-------------------------- Traveling expen11eis ----------------------------------------

A. F. R~dgera -------------------------------- ______ do ____ --------------------------------------- _____ _ 

Edwin Smitb ----------------------- Latitudel Rockvillo, Md-----------------------------------

0. B. Tittmann -------------------------- Traveling exp<nsee-----------------------------------------

$1411 "13 

U52 °66 

5·00 

288•22 
26 ·!;5 

319 •3.5 

1 237 ·38 

13°50 
36"46 

949 •69 

35·15 

54-70 

2°90 

21·00 

151 •89 

370 ·10 

301i"38 

721!·:l2 

21 ·30 



 

REPORT FOR 1892-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1899. 

Party expenses, I892. 

OBJECTS NOT NA.MED. 

To whom paid. On wl1at account. Amount. 

1·------
D. B. Wainwright------------------------------ T<)pogrn.pliy --------------- -------------------------------- $24 ·oo 

H{!nry L. '\Yhiting-----------------------------: Tra,·eling expense~ ---------------------------------------~ 199 ·()() 
Isaac \Vinston---------------------------------.... 1 Precise leveling~ Florida _____________________ ·---------------: 3 O.",fi ·35 

Amount di-AhnN1ed __________________________ ------------------------------------------- -------- ____ ----! 9 IS0 ·62 

Annual contribution to the International Ge.ode tic Al.lsoriation -------------------------------- ----------------! 44\t ·s~ 
Railroad accounts reforre<l for aettlemcrnL ______ ...,. _______ ------------ ____ -------- ---- -------- ------------------~--~ 

Expenditures ____ -------------------------- - ----- ----------- ---------- - ---- - ----- ------ ------ ---------- ~ 9 -~~~-1 l 
Appropriation _____________________ ---------------------------------- _______________________ ----- ___________ , I ()'I io ·oo 
Add 10 per cent from Tidal Observations ____________________________________________ ·-------------------------! 500 ·oo 

~:: ~: :: :::: ;;:: =~::i~:~:~:~~~-~~~-:===:::::::::::::::::::_:::::::::::::::=:::::=::::::~:::::::::::J 1 ::: 
Add 20 per cent from Geographical Positions ________________________________ -------------- --------------------i 6UO ·OO 

Add 7 :~::!~::. :~=~::::~~~~==~~~~~~~~~~~~~~~~~~~~~~:~:~::~:::~::~:::~:~:::~:~::~~::~~:::~:::~~:] : ~~:: I 
1--·-Unexpended balance _____________ ---------------------- __________ -·-- _____ ---- ________________ --- -------~ 167 ·9.:::i f 

RECAPJT1'LAT!OX. 

[Showing expenditures in gross (by Htli-11.f•m:':J OH acconnt rif tlw a;iprnpriation for Part~· 1::xpNlFi'FJ:, lfl~;2.l 

8nb-item~. Amount. 

1-----------------------------------------------i--------
i 

Coast of Maine ____________ ~----------------------------------------------------------------------------------- I fa 986 ·06 

:~:::~:~i ~~:~;a::n~~========================: ::: :::~:::================== ::=: ============:::::=========== I 
1 
~ :~~ :: 

Gnlf Coast-------------------------------------------------------------------------·----------· _____________ I 12 131 'f'3 

§§~~;1~~=~~~=~~~::::::-:_--~~~~-:__ ~-~--~:;~-----::~~-~~~-:-:--! j l~·~ 
Alaska. Exp1orationB ____________________ ---- ____ --- --- ---------- -------·------- ____ ---- --------- -------------

Physical Hydrogrspby -------------- --·--------------- _ ·- -------- ----- ___ ----- ---------- ____ -------- -------· 
Reported D angt-rl!I __ --- __ ------------------- _____ ------ ----- -------- ___ --------- ____ -------- ____ ----------
:Ma.gneti c ObP:GrvatioDI- ------------- ________________ ·--- ___________________ ·- _____ -· __________________________ _ 

Exact Leve ting __________ ---------------------- ____ -------------- ---------------- --------- -------------------

Tidal Ob-is:ervati\JD.5---------------------------------------··------------------------------------------------
G~vity Experiments ---------------------------- ---- ---- ---- - ---- - - -- ---------- ------ ---- ------ ----------

1 

State Snrver• ------------------------------------- - --·· --- ___ ------. ___ -- - ------------------- ---------- ______ 1 

Geograpbical Positions ---------------- --- - ---- ---- ___________ ---------- _________ -------- ------- ___ ..,. ____ -----
Transcontinen ta.I Work ________________________________________ ---------- __________ --------------------------

Coast Pilot_ __________________ ---------_--·--------- _______________________________ ------_--··--_-·----------

13 S:Ui ·27 

6 208'19 

:399 •50 

4 121 ·18 

3 912·82 

4 #7•96 

2 060·24 

8 866'81 

2 069 ·55 

26 463 ·]6 

4 112·60 

~::c•!o:•;.:~~~~~~~:~~==========--======================== ======== ======= =============== ================== f : ~~ ::: 
Amount disbursed ___________________ ---------------------------------------------------------------\ 163 928 ·30 

Railroad accounts re.ferrftd to e.cemrnt.ing officers for sPtt1f>mcinL----------------------------------------------! 1 061 ·Zt 
Annual eontribntion to the Interna.tiona.l Geodetic Association _____________________ , __________________________ l 449 ·82 

Total expenditures -----------·----------------------------------·--------------·-----------.. 1 1 Ni 439 ·39 

Total a.mount appropriated for Parts Expenses, 1892 -------------------------------------------------------/ t68o00 ·OO 
Total a.mount expended for Party Expeuaes, 1892 __________________________________________________ . __________ ! l!15 439·39 

Unexll"n<led balance _____ ------------------------------------------·---------------_ -----------1--•2 56o:6} 
•TW. ba.lauco will be 01Jgbtl7 reduced by outstaudiug obligations not yet received foe •djustmcnt. 
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176 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892. 

Par~y expenses, Itf92. 

CLASSIFIC.\TION 0)' EXPESDITURES FOR PARTY E~PENSES, 1892. 

On ,,.hat acconnt. 

Tri an gu. lation_ -------------------------------- --- -- ------- - --------- ---- -------------- -- -------------------j 

~~:r~:a!~1~~:~=============================================================================~================1 
T ra.nscontin "'Ilta 1 Geodetic Work __________ ----------- ______ ----- ___ ...... ----------- _____ -----------·------------

Points for Sta.te Surveys ______ ---------------------------------- ____ --------------- --------------------------! 
COBBI Pilot __________ --- ---- -------- -------- ___ --- ---- ---- _ -------- ___ -------- ____ ---- ----------------·-----, 
LevPling ------------------ _________ -------- -------- ____ ----------- ---- ----- -----------------------------: 
MagnPtics ------- --------------------------- ____ _______ _ _______________ ---·· ___ ------·--------------~-------! 

l'hysical Hydrography ----------------------- __________ ---------------- -------- ----------------------------! 

Alaska Boundary Sun1ey. 

"[From Februar:y 1, 1892, to January 31, 1893.] 

Amount. 

$21 055 ·88 

22 678 ·33 

55 (jfl;) ·fj.2 

27 136 ·21 

8 8r.C ·Sl 

4 112 "GO 

6 B69 ·17 

4 121 •18 

6 2ll8"19 

I ' 
•------;whom paid. I-_ _ --. ___ ~-what:_:::nt. ___ ------ -1-A_n_'°_u_r_•I_. -I 

~~:;~ ~:~·,~::r~~~~~--0-:~~~====-===============I ::::~~=c'.:~:~t:t~~~~~~~~~============================== I $20 : ~: 
Giles B. Harber, U. S. NavY--------.,------------ C{1as~ work, st_e~mer Jlcr~ler ------------------------------! 5 123 ·82 
Charles .Tunken _______________________________ i Serv1CeR ce>mp1hng data----------------------------------: 1 ~3'7 ~oo 

John E. 1\IcGrath ----------------------------- Astronomical determinations------------------------------ 1 074 ·93 

ThomA.a C. Mendonh&lL-------------------- ---- Traveling expenseB -------------------·------------------ 5-8 ·25 
F~emont Moraf'.: ..... ------------------------------i At<3tl'onomica1 detm·minationo;______________________________ 637 ·Gs 

Amount disbul'Sfld. ------------------------------------------------------------------------------------- 29 572 ·o l I 

Railroad accounts referred for settleme-nt ------------------------------------------------------------------ 70 ·oo 
Ex pen di ture•----- ------------ ____ --------------- ____ -------_ ------------------- ---------- ----------

Unexpended balance on band Fehurary 1, 1892 __________ --------------- ------------ --------------------------
.Received from John E. McGra.th a.nd J. Henry Turner, for materials and stores m.;ed in trade, barter, an-d ex-

-chango with Indians and others for serviCF>~, etc--------------------------------------------~---------------
Appropria.tions-Deficiency act- May 13, 1892. _______________________________________________________________ _ 

A.ppl'()prlation-Sundry ch·il act Augullt 5, 1892 -------------------------------------------------------------

29 64~·04 
1======1 

839 "68 

3 261 •51 

48 900"00 

10 ooo·oo 
63 ()()) ·19 

Expenditure•--------------------------------------------------------------------------------- 29 642 ·t» 

Unexpended balance on :February I, 1893 -------------'"------------------------------------------------ *33 35U ·15 

•Allotted for field work during the season of 1893. 

Repairs of vessels, I892. 

I 

----~ _ To whom pa.id. On wbatae<·ount 1--A.m_o_u_n_t_._ 

D. De14;'!l:Ja.uty, tJ. ~-Navy ______ ,.. ____________ '. Ste.a.mer Ha1MJer---------------------------------------~ 30 591 •02 

W. P. Elliott, C". S. No..,.y ------------------------; Schooner Er19re ------------------------------------------\ 14.l\""00 
Lucian FJynM, U.S. l'iavy ___________________ ! Steamer O.dnet1 ::-------------------------------------! I« •15 

Gil"' B. llarber, U.S. Na-.y -------------------', Steamer Ha..,lcr -----------------------------------------1 593 •oo 
.J.M. Helm, U.S. ~:nY-----------------··-·' StearnerG~din"!I------------------------------------ R6 ·s1 

.J08'1ph Herg.,.heimer -----------------, Schooner Spy_-----------------------------------------! 25 ·75 
' ! 



 

REPORT FOR 1892-PART I. 

EXPENDITCRES OF COAST AND GEODETIC Sl:RVEY, 1892. 

Repairs {I.I z•csscls, rli'92. 

'l'o whom paid. On what RCf'O-unt. 

----------"·-·--------- ------
J. Hoodlt>-Bf' -------------------------------------! 8chooners Quiel: and Transit ________________ --------------- _ 

E. M. Hughes, G. R. Nn-vy -----------------------: Steamer Z:ache __ -------------------------------------------

F. Kr~el, .Jr----------------------------- Schoon<>?' Ileruly -------- ------------------------------------
W. F. Lo1.,·. l-. S. NaYJ ---------------------------' Schooner F.Al!fre _____________________________________________ j 

H. 13~ Maus'ficld, U.S. Ntt vy --------------------, ~teamer Pa.tterson _______________ ---------------- ___________ J 

~: ~: ::~:~~ :~~~~--~-~,~; ===============~====~ ===~; ~i;::::::~~:~:f;,-::::=========~=== ::: ====~ :::= ~== ::: :::::::::I 

.Amouut. 

S48fi·!H 

;w~·m 

:.:·f):i 

441 'Gi 

'ff,;1·or, 
IOt-;·74 

W. I. Moore, U.S. Na'''!!"-------------------------- St€anwr Patt.er~on ___________________________________________ j 803 ·.'11 

Momn-Durie Supvly Company -------------------1 Steamers ?allmo" anu 1ffcA'1hw ---------------------------! 134 -75 

§~t~~0 ... Ji~~i~~~J §t§~<··"~:h!~H~~~:/~I . ~·~ 
~~::::ff £~=~::::=:::::::::::::I:~:·:: ;;,;:~::::::~~~= ===~:::::::::=:::I __ ~_~~~:_~:_: _ 

Expenditures __________________ - ------------ --------... --------------------- ------------- -----------------! 24- ii-1,S ";:, ! 
1=--=::=-::--...:=1 

Appro11riation ------------ ----------------- --------- _ -----------------------------------------------------. , 20 '.·f)(l ·ofl 

Expentlitureti --------------.--- ----------------------------------------------------------------------------- , 24 ~4:• ·j'f) ! 
Un~xpeuded ha.lance -------- --..--------------------------------------------------------------------------1-U,~: 

CLASSIFlCATION OF F.XPE~DITVIms FOU REPAIRS OF VES~ELS. 

Amount. 

------'---------~ 

Steamer Ba.cite --------------- ----------------
' Steamer Rlnkr> _ ---·--------------- -------- ____ 1 

i 
Steamer Endear-or----------------------------! 
Steamer GedneY-----··----------------------·--' 

Stearn er Ilrrn;ol er _____ ---------··---------------

Steamer McAr1l1m· _ -- ---------- ----- - ---------r 
Steamer Pclllermn ------------· ---------------1 
Schoc:iu0r L'a1wr ---------- ---- ---------· ------i 
Schooner L'ar~u'sf._. ____ -----------------------

$4 O:lB •28 

3 73H-08 

o ooc•·oo 
Hl ~ '89 

6. 184 •():! 

4;"•1 ·27 

2 5~7 ·19 

fiR(h)i 1 

~8·00 

Name of vesst'1. 

&hoonC'r Q11id: --------------------------------~ 

:~:::~:::: ~;:;d1~=====:====:=======::::::::::::::i 
Sclwonf':r Transit-------------------------------] 
I.auuch Tarr!1-not ------------------------------; 

Barge Bl:'<ntly _ --------- ------------------------, 

TotaL------------------------------------1 
\ 

I 

Publislting obsnTa/i{JltS, I892 

Amou11t. 

177 



 

l78 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES O.F COAST AND GEODETIC SURVEY, 1892. 

General expenses, I892. 

INKTP.FMENT8, IN~TRl'ME:s'T ~HOP, CARPE:\'TER SHOP. DRAWING DIVrnJON, BOOKS, MAPS, CHARTS, AND 8THl'<CRTl"flON8. 

Tn whom paid. On whn.t accouut.. 

Alnmhrnm Bras!". :1.Ild Bronze Co----------------- InP.trnment shoP------------------------------------------...1 

Aniericnn S11ipmaste-rs' i\88odation ______________ Books---·-----... ------------------------------------------· 1 

D. Appleton & Co------------------------------- Sub!:H.:riptiuns -----------· ---------------------------------i 
,-\!:'ltrono1nical Journal ______ ..,. _____ , _____________________ d.o ----- ---------------------·------------------------
'Vrn. Ba lh~11tyne & Son.s ____ .. ____________________ Instrunumt shop _________________ -------- ______ ,_ ___________ ! 
D. I~al la uf ------------------- ________ ._ _________ : ______ do ----- ------- ----- --------- ___ ----------- __________ .,.I 
Jtol1~rt llf>all ------- ____ ------- ----------------- Books_ ------------------- ---------------------- ----------

(;har l es Becker---------------------------------' Instrument shOP--------·-----------------------------... ----' 

:~~g~ j~: \:::n~l~l~I~~~~~-~~~~:~:~:~~~~-~ -=~=~=~ ! :::::=:: :================= ========= :====== ~==========:==== 1 
J olrn Bliss & Co ________________________________ I ______ do ----·------------ ___ ----- ----------------------' 

"\Vm. Bond & Son_ --------------------------;------do ----------------------------- ---------------

:~~~~~~::~~~1-~1~~~==:=~:==~=~===~~======)-~:~~d~-========:=~==~===============================~====I 
W _ A ndrel\· Boyd -----------------------------1

1 
~-----do ------- -------------------------------------------[ 

~:~:~:~::~~~~~~============================: ~~:::·~;~;~:~n·;~~~:~~=sh~~=-=======~================i 
E. W. B11 llinger ___ ----------------------------] Snbscrlptions _, -------------- --------- ------·- ---------- ----~ 
J. H. Bu11ucll & Co----------------------------! Instrument shoP-------------------------------------------: 

T. l:. Hutter~ -----·-------8---------------------f ______ do ---------------------------------------------------

~~,::~: ~~tc~~,-~~~========================i ::'~~:_:~~~-=========================================i . l1tru th : 

::=~.c~_a;.::;~:!~, ~-~:=====================! B::i.._~::_ : __ ~~========== =========== ======= ===========1 
.John Chtttill-on & Bone---------------... --------! Instrument shoP------------.. ---- -------------------------· 

~r~~kc~''."~;:,.~.~;'-;-~~=======================\-~~:~~d~
0

:-~:~~-=======================~==================: 
~§~§.~:~~~=~~~~~~~~!~:~:~:;~~~:~~=~~~~~~~~~~: 
~o~~~e~::::~o;.-~.-;-:;;============~=======i ~:::::::: :~:1~-~~~:~~~~t~:=~-e-~-=======~~==========:===== 
Doremus & ( :-o _______ ------- --------- .. ------ ----1------do ----------- -------- ---- ---- ------- - ---· ------------
(T. S_ ltoretnus ______ -··--------------------------!------do ..... ------------------------------------------------
Edison Gcn(•r-al ~.:.; le-t'trir Co __ ---------- ----------i- _____ do ----------------------------- -----.. ------ ------

\\1 m. P. Elliott, lT. ~- Nn...-y ----------------------: ______ do------------... --------------·-----------------... -----

M. D. :Ewe II_-------------------------- __________ ; ______ do .. ---- --------------- ------- ---- -----------------

Fauth & l nstrua1ents __ ------- ---------- ---- ------- - ---- ---- ----- ---
Felt 1u1d Tarrant )fn,~)nfacturing C1o ____________________ do-------------------------------------------------

1\I_ L. Fergup;;ou ______ ----- ____ ---- ------- ------- , l\f 1L P"'----------------- -----------------------------------
M.. N. Foru'l'y ----------------------------------: Snb.-erititionf!. ____________________________________________ _ 

Stehtnnn Foruf>,Y -------------------------------- ~ lnRtrnment shop------------------------------------------

~::::;:c:l1 ·~::~1~ ~·~,; ~ ~~:~======== ============ !-~;,~~c~~,;i~~: ================ ======= ==================== 
F. \V. G \'s~weifl .,.i.itlite -------------------------! Inetrnment BhoP-----------------------------------------

Z. D. ()iln10.n -------------------------------- ______ do - -------------- ---------------------------------

11 f>t11·y .J. G~·('(lll_ -------------- ------ -----------: InstrllmentF -----------------------------------------------
flllti~nn Battery J,igl1t and Power IJo __ ··----------'. Instrument shoP-------------------------------------------

Gilf"~ U It,nb<'r, U. R Sa\·y _ -----·--------------1 Instrnments .. ----------8-----------------------8----------
HArrii'I & Sht>arer -------------------------------- InetrumetLt ehoP-------------------------------------------
FTa.r1ciR J. Ili I l ________ ---- _ -------------------~ _____ do --------------------- ----- ---- -- ---- ---- ----------

II. Hoffa -------··--------------------------·----- ______ do ------------------- --------------------------------
BooC' Tiro_ & Go ____________________________ Instrument and ca.rpenter sbopa ________________________ ...;....,_ __ 

Johns llopkin!ii 'Pr1:l~ -------------------------- Subscriptions--------------------- ... ----------------------

B. M. Jou es & Co -------------------------------;! Iostrun1ent shoP----------------------------------------

Jonei; ~Ii' 1.ill.ui;:h \in! (I.irnited} ---- ---------------.. !- _____ do --.. ---~ ----------------------... --------------------

M. E. Kal1Jpr __ ------ --------------------------~ i ______ do -----------------------------------------------

J. 11 an· ____ ---------------------·------------!------do -------------------------·---------------------
! I 

Amonnt. 

$11 ·24 

15"00 
5·00 

.~·ou 

17·)<~ 

s9·5n 
a·oo 
2·os 

3o·~n 

379'85. 

34'50 

82'90 

55 ·2G 

20·00 

25"00 

160·00 

5·00 

7 ·05 

6•00 

42•20 

199 ·68 

56·40 

2·00 

15·()() 

32•41) 

13·00 

2•\14 

5-a:J 

10·0{1 

13 ·20 

129·00 

16•85 

666•90 

2-50 

l •5U 

11·10 

102 -ss 
8•75 

o·oo 
1 6.1f>"00 

125·00 

12•1\0 

3·00 

2·25 
14ll ·82 

3·50 
7-00 
7•41 

180·50 

20·30 

9•00 

129-70 

30·00 

29·00 

44•58 

2·;;o 
u-33 

34-f,/; 

85"75 

02·50 



 

REPORT FOH 1892-PART I. 

EXPENDITURES OF COAST .AND GEODETIC SURVEY, 1892. 

General expenses, 1892. 

INSTRUMENTS, INSTRUMENT SHOP, CTAl!PENTER SHOP, DRAWING DIVISJON, F:TC. 

To wh-0m paid. On what account. Amount. I 
K~uffel & Esser Co------------------------------) Instrument ehoP------------------------------------------, $3';'9 ·o~ 
Kolescb & Co _______ ----------------------------!---- __ dv _______ ------ ------------- ---------------------- ___ , so· 9-; 

Libbey, Bittiugeor & Mfller ---------------------- Carp.enter l'lhop -------------------------------------------

Library Bureau ---------- --------- ____________ : Books _____ ------------------------------------------------1 

~i~;:~~:~i:d~:y -==============================! ~::~:~::~-·~~~========================================:==! 
W. H. I .. owder1nilk & Co -----------------------

1 
______ do ---------------------------------------------------

Wm. Lukanitsclt, ,Jr----------------------------~ Instrument sho:P-------------------------------------------

Manbatt.'\U Brass Co ----------------------------1------do --------------------------------------------------:· 
F. P. May & CO---------------------------------: Cariientftr sl1op -------------------------------------------, 

!~~~71~:.~.~,-=============:===:==============1-~:~:::
1

~:~-~~~~=======================:=============:====i 
F..idward Mill er --------------- ---- -------------- Subscriptions---------------------------- ____ --------------! 
Francis Miller________________________________ I11strument and carpenter shops----------------------------j 

~u~~ ~i~~-~~-~=============~===~============ ~:B:~::~~::~-~~======~===~==========~==============:====! 
F. \V. Mnrray ------------ --------------------- Instrument shop--------------------- ----------------------i 
:Sationa.1 Geographic Society--------------------- Subscriptions------------------------- ____________________ i 
T. S. &:; J. D. Nt•gus ------------------------------ Instrnment shOP-------------------------------------------: 

John C. Parker--------------------------------- l\ooke and maps------------------------------------------
Pa.tapsco Oil and Grease Cc--------------------- Instrument aboP-------------------------------------------' 
W.W. Payno .. --------- __________________ ,:_______ Su l•scriptions -------------------- ------ ____________________ 1 

F. Wal Je,Y Perk i us _______ ----------------------- lnetrumeo ta ----- ---- ----------------- ------ --------------! 
.Ta.mes ,V, Quf:'en & Co-------------------------- Instrument shOP------------------------------------------
Henry Rou1e.ike--------------------------------- Subscriptions ____________________________________________ : 

Royce & Marean-------------------------------- Instrument f'hOP---------------------------------- ____ :_ ___ : 
Geo. Ryneal, Jr ____ --------------------------- Carpenter shop------------------------------ __ -------------'. 

Scheller & Stevens------------------------------ Inetrument shOP------------------------------------------
Sciencc, N. D. C. Hodgee. publisher ______________ Subscriptions _____________________________________________ '. 

Fred A. Schmidt------------------------------- Dra"\\'iug tliv i~ion -----------------------------------------: 

:~:~:~~=::::~-~:========================: ~~:E~n'.~~~~:~:~====================================~===1 
~~;:;:;~;:~~~~:~t==================~==========: ~::::::~~:~~==========================:=======:========!! 
~: !~"~!~:":'(~:=============================== ,-~;,~~:~~p~;;~;====================:=======================i 
~;::~!:~~~=====:===::======================i ::.~~::~~~ ~~:~~=============:===========-============:===: 
~:::: :::: !::~;~n~'.~~::.~~-~0-=========:====1-~~~~;p;i~-~::==============::==:::=============:=========I 
~::2~~2~~~==============================1=~~;~r::~~~~~~~:===============:~===~===========~=========I W. H. Warn9'r ---------------------------------!------do ----------- ------ ----------------------- ----------. 
Charles ~ra.ssweiJer -------------------------··; ______ do --------------------- ------------------- ---- ------

~~~::~~:~~~~~:~==1 ::~:~~~~~~~~-~~~~=~~=~~~~:I 
Joseph Zentm&yer, by Kat'harine Zcntmayer, ad- ~ Instrument sh<>P-------... ----------------------------------, 

ministratrix. 1 ) 

1·t ·11£1 
9•().j 

31 •18 
:-;4 •i() 

48 ·rn 

37 ·&O 

12·00 

48•£0 

9·30 

11•67 

4·50 

95·00 

58•90 

44·63 

3·50 

3•75 

228 ·5:J 

:-H ·":2 

29·~() 

6Cf'J.1 I 

(if, ·4-{j 

4&tJ·55 

26 '6B: 

15 '81 

3 '50 

i ·rn 
•30 

IO ·50 

93 '83 

64 '67 

1·00 

2·t11 

, ______ _ 
Expenditures ---------------------------------------------------------------------------- --- - [ 8 :!'~.~ ~l 

9 lMI() ·on 
8 24~ 'f•3 

Unexpended baltmce -------- --------- ---- ------------------------------------------------- ---1 
I 

• SulUect to reducti'111 on a«:ount of ontet.anding obliga.tiona. 
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180 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892. 

General expenses, I892. 

r·.wr1rnrr,ATE~. OTIART P.\PER, PR!'\TING r"K; COPPER. ZINC, AND CHE:l!ICAfo FOR Er,ECTRf)TY;>I:SG AND PHOTOGRAPITT'\G, 
t:!'WHA n:rn, l'lU '-TING, J'Jll)'!'O(;HA l'JllNG, AND ELEl'THOTYPING SUPPLIES; ;;xTRA };;';GRAYING ANI> DH.HYING; PHOTO· 
J,I'J'llOGl<APJll'\G AND l'lll:s'l'ING FOi< DDIIWIATE USK 

1-~~·m. Uallant.•ne :o ~~.::~~-:;_~·---------------·- _P_n_"_nt_;_n_g_s_u_p_p_li_e_s _______ ~-~-~~~~~~~~~:-~~----------------------'_A_m_$~:-~-:S-
I 

BnuH·h & Lomb ()11tica.l Co ______________________ , Photographing 6upplies ____________________________________ ! 87·.50 

;.,~'.:ij!i~;::::;~~~~:~~~~~:~~~=:I ~i~:~::~::i~:~~~~~:~_-~:~::~::~::~~~~~~~l ,; •~ 
l\. Bnlwn ____ ---------------------------------1 Printin~ from .stone ________________________________________ ! 4 ·{10 

' ' .l. B. llry1rn ,\·Uri) __ --------------------.-- ------: Jlrinting sup111ies ___________ ---------------. _.:_ ______________ ! 8 ·JO -

~]':,'.:'.;::: ::n~:·r:'..'.'~,~1~'~-~:~:~~~~-================I ~~~~;:~~,;;-~~~-;;;~;i-:~-,:l~~;i~:============================I fi~~ :: 

;~{~:~f ~~~1·;~"~~=-~=::-:~=:)=::=::::1 ;jf g:~~~~~=;·:_ =~ ~-:~:~~~:~=~=~~! ' :j)·~ 
f"orbPf> Lit hogr:ipl 1ic Manufacturing Co ____ ---- --1 ]'hotol itl10.:,:.raphiug ______ ---------------------------------- ! 
HP11ry It. {:tnrlauol ________ ----------------------- Extra dra,ving ___________ ------ ... ------------ --------------

Gi lii::on lh'OR ___ ··--------- ------- -- --------------- ______ rio. ______ -------------- --------- ----------------------
C. D. (.:i\jler~loev1~----------------- ____ ------·----- Printing supplies _________________________________________ _ 
Z. D. Gihlllln ___________________________________ 

1 
Pborogra.pbing ano-1 engrnvin~ snpplies _____________________ _ 

Anilrew B. Grnham ______________________________ 1 Prl11ti11:; from stone _______________________________________ _ 

E. N. Gray & ('0--------------------------------j l 1ri111iug supplies------------------------------------------
1\fnry !J. H andl an_------------------------------~ Ext r:t drawing ____________ ------ __________________ .:_ ___ ------

~-e~::~~,t~t: 1;~:1:~i:~~-~:==:=======:===~·=========~~1 ~~~~~<~~:~~~-r~~~~~~~~====~================~================ 
lf _ Hoffa ___________ ---------------------- ______ ] }~ngrn.ving Enpplies _____________________ -·------------------

Clrnrl(•8 P. HoMc-n __ ------------- ------------ ----[ Pt·i.ut iug 1mp11lies __________________________________________ _ 

::~' ;::~:,~: ,:.;/~!~-~~===~=========:==== ========~ \ ~·~~~;( :1~~~ ;,~~~ ~-l~~i~ ~;:====~~============== =~== ====== ======= 
J{olee-ch & Cu-__ ---------------------------------\ Pb otographing supJil i(}S ______________________ --------------

Ern ePit Ku Lt> l_ - --- _ --- -- - --- ---- ---- --- - _ ------ -\ (:opperplat€s _ . ------ ____ ---- ------ ----------- -------------·· 

f. §~f~~·~·~f i:~~i~i~~~~:~I f §l~I}l~D~::;~-:~<i;~;~~1 
;~~~~(~~:,~~~~-~~~=~~~~:/ :~~::~~~~~~::J]~-[¥~1 
New York Stee1 nnd 0,o.pper Pla.te Co·------------\ Engraving snpT>lies ---------------------------------..... -----{ 

:::::• ;:::: ~::::::=:=:::=================::::\ ~:::~l~~p:~r~~~~~~:===================================::::I 
:::;.:::;~:~::.;:~:==::=:=::::=:=:=::=:::=::::=:/ ~:~~~:;:~~~:~~~~~;~=:==:=:=::::===:::::::::=:::=:==:==:/ 

~~~~:~~~~~~J:~~~~~~=~J ~~~~~~~~I:=~~-t=~~~~I 
L. H. Sdmoider'-s Son _____ --------------------l Electrotyping: supplies_ ... _.,. __________________________________ ! 

~:.·:h;~~-,~,:~;~~==========================I ::::::: ;::~:;;:~================================::::: , I 

~5'(1{} 

frnt·co 
22·25 

80•00 

120•43 

.os·:io 
211 ·:n 
49~·60 

10·00 

4~0·:1r1 

82"00 

2; 04_fi'(J9 

8!<·26 

4•?,0 

1 134'82 

I8o·no 
7•1() 

210·00 

160"35 

9•21 

1·75 

30•50 

32'20 

18·30 

2;;·00 
757 •8() 

20·00 

1 125•40 

6 709·42 

l •10 

280 •Ofj 

142 ·4~ 

25 "38 

227 '87 

36'60 

2·88 

2 ·88 
·75 

748 •()() 

175 '64 



 

REPORT FOR 1892-PART I. 

EXPENDITURES OF COAST AND GEODETIC S"C"HVEY, 1892. 

General expenses, Ii5'92. 

COPPERPLATES, CHART PAPER, PlUKTING JKK, COPPER, ZINC, ETC. 

To whom paid. 011 n·hat a.rcount. 

I 
"\Vi Ilia.ms & Hanks ______________________________ I Prh1ting supj1lies _____________________________ ------ --------

0. L. "·olf:ltciner & Cv-------------------------- PLutugra.phiug t:inpJ,Jir·i;_ ___________________________________ _ 

l'rank G. Wurdomann -·-------------------------! Extra engraving __________________________________________ _ 

Amount. 

$8 ·75 

160 ·(HJ 

322 •03 

Expenditures _____________ .. __________________________________________________________________ ·----------- 19 6tl4 ·a8 

~~:::.1;~:::;::1:~~;;:.-~~::;~~~-;1:~-~~--;;,:~;:;,~~~-~~;~:~~~~.-~:l::;t-n-1~::i-========================:=:===== 2~ ::~=1 
20 624 ·53 

Ex pen di tn:re.g ------ ____ -----------------.. --------------------- ----- ----- ---- ---- ---------- --------- ----- ! 1 !, GG4 ·ag 

{_:- n expended 1Ja lance ---- ------ __ --- --- ---- --------- ---- - ----- ------- ------- ------ ----------- -- - --- -----, "'9tjQ '15 

*SulJjf'ct tu reduction ou a1._.couut uf outstawJiug ul1ligati1.JD8. 
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STATIOKERY, TRANSPORTATION OF INS'l'RUMENTS AND srPPLIES, OFFI('E WAGON AN!> HORSES, Fl'EL, GAS, TELEGRAMS, ICE, 
AND WA8Hl1'G. 

To whum pa.id. 
·, I On what a.c1..·ou11t. 

----- --------------,--------- -------------
Adams Ex1Jre-ss Co ____ -------------------------- 1 Transportation -------------------------- ---------- ___ -----
Wn1. BallantJUC & Sons ------------------------; Sta.thmer:r-------------------------------------------------

Baltiu10re & Potumac U. R. Co------------------: TransJlortation --------------------------------------------
J. Baumgarten & Son--------_,,. ________ ·: ________ ~ t::)ta.ti<1nery ____ ----------------------------------- _____ ----~ 
J a.n1es J. Ch.a:ptnan ___________ ------ --- ------ ----1- _____ do ---------------------------- --- --- - ------------ --- --

~~z~~~~~~~=-~=~=~~~~~=rn;t~j~:~r~ .. ~~'.~~~;"' ~-::::: :~:~ 
:;;7~::~:~~:~~~=~=~=========~===~============i ~~~;;=~============================:======:========~====· George W. Knox ---------- ---------------------! TranBportation ----------------------------------------- ----
Li 1~1·ary Bu re au _____ ---------------------------1 Sta tionerJ ----- ----- ---- ------ ----- -------- _____ -----------

W. F. Lo,11t, U. S. Navy ------------------------\------<lo ------------- ---------------------- ----------------

Lutz & Rro-------------------------------------1 Office horses a.nd wagon-----------------------------------· 
- . I , 'Valter H. Matlow _____________________________ 1 Fuel ------------------------------ -------··----------------· 

John McDerm-0tt & Bro_________________________ Office wagon _______________________________ ----------------· 

John F. Paret ---------------------------------- St!Ltionery ------------------------------- -------- ---- ------! 
John C. P;arker --------------------------------- ___ .,. .. _do ---------------------- ---- ----------- -------- _ ... ____ ! 
Peoples Tiispatch and 'l'ransfer Co ________________ Transportation--------------------------------------------: 

.Arthur W. Robson ____________ ----------------- ______ do ---- ---- -------------------- ------------------------; 

Georg~ Ryneal1 jr -------------------.. ----------, Stationers-------------------------------------------------! 

:~~- ~-:~~~~~~============================= ~~;~~d~)()~~:~===~==~=-================~==~=====:========:====l ' 
~;n:~!:::

1

~:;~;:~~:~===================== :~::::~:~:;i~~:=========~=========================~~==~====i 
San1uel Springman _________ -----_-------------- ______ do ---- -------------- ----- - -- -- --------------- -------- \ 

Stationery Division, Treasury Departm~ut -------i Stationt>TY-------------------------------------------------1 

~~;~E~:~~~~~~==========================i,-~~~~~::::·~~~=====~====================~================i U11it~.d Sta tee Express C0--------------------~--1 Transportation ---- ------------------------------- ---------
1

, 

William Wa.lten;' Sons ________ ,.. ________________ ! Office wagon----------------------------------------------- 1 

:~:~0:,i:&~:~;\~~::::~=================1 :::t;;,~~,:;:=:::::==:===::::::::===:===::::::=:::::=:=====:I 

Amount. 

$324 ·70 

204 4li 

14 ·i5 

41 40 

19 ·OK 

3:1 ·oo 
25 ·70 

lU ·25 

5 ·45 

1 ·20 

147 ·12 

24~ '78 

1 424 ·42 

15~ ·u~ 

84 •2:! 

20·85 

3•()(> 

21 ·oo 
40·95 

30"70 
3•(J() 

15·46 

26i•32 

245-00 
1•50 

7•55 

1 ·00 

1 123 •03 

150·0G 

9·2:< 
4·55 

lOl •10 

-70 

1 2rn -26 

17•71> 



 

182 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPEN DITuHES OF COAST AND GEODETIC -SURVEY, 1892. 

General expenses, IS92. 

MIBCELLANEOUS EXPENSES, CONTINGT<:Nf'1ES OF AU. RINDS, OFF!f'E FURNTTURE, REPAT!lS, EXTRA LA1\0R, 
AND TRA VELIJ\G EXPENSES (Olfice). 

i 
, ________ T_o_,_•h--o~-~-a.id. . On what account. l~=~-

~: -~~~:~;~: ~-;~~:::::::::::::::::::::::::I !:~:::; ::,.~ -.:l~~;i~: :::::::::: :::::: :::::::::::::::::::::I ~~: ::: 
Chas. E. Barrick--------------------------------1 Plnmldng ________________________________________________ 1 467•9!f 

~.:nBo~;~,::& _s_on: :::::::: :::: ::::::::::::::::I ~~ :~: ;,:i~o~-:::::::::::: :::::::::::::::::::::::::::: ::::::: 82 :: 

Rrooklyn Union Publishing Co __________________ ! .. \d"l"rti8ing --... -------------... ------------------------------ 10•!50 

J. B. Bryan & BrlJ------------------------------! General office :supplies_____________________________________ 99•31 

~a:.!i.:~::::~~=~:=~==~=====~~=~============1 ~==~:~~~;.~~;~;~=========~==:::=::::::=============== ~:: 
Chesapeake & l'otomac 'l'clephonc CQ------------i Exchange tenta.L------------------------------------------ lOO·OO 
J, H. Chesley & Co ________ --------------------: General oftice supplies______________________________________ 45 ·JS 

=~~~ ~~:..::Y~-~:==========::::=:::::======== :~::::;~:·~~~~:-~·~~~:~:=:::=:====:::::=====:=:::=::=::::I 
14

~ :: 

~Sf ~~S~~~~~~, ;t~~;~;~-~j[=~j~~~~=::~t-~--:=~I ~E 
Wm. G. Finn•Y---------------------------~-----' Extra labor -----------------------------------------------1 2 ·Ol 

~~f ~i}:=:=:::-~:~=~~~:~~~;;~:;~::;f =~\~~~=~:~:~! ~~ 
~~l~~.J;:;,::~1:,::~::=====================:====:=ii ~~~c:u;:~~~~~:==============:==============:::=======:=I 449 :: 

~JJ~2l~~i~~~~~f ~~~1-~~~~~~~~~~E~~~~:~~t~] ~·~ 

Goorg-e ll.yneal, Jr-----------------------------) General office eupplies -------------------------------------! 
Savannah Pres&----------------... -------------1 Advertising-----------------------------------------------! 

[f;±f e.:~=--::===~~l:f.f.:::~~:~-:~=~~~=~~~~~==1 
'Va.shington City IlMt ofH(':e _____ --------------- Box r~nt ---------------.-------------------------------

Was;hiugtGn Post (~0-------------------------- Advertising -----------.. ---------------------------------
W as.hington Sentinel _____ --------- _____ ..,. ____________ dO- ------------ -·-- ..... _ ... ----------------------------

E. Q. Wlteeler-------------------------------- Pomp sucker----------------------------------------

~;.••:;l:~::=========================l ::.~:::::::;;.::=================================== Wilmarth & Edmonston ..... __________________ [ General office auppliea_..,. __________________ ..... ______ _ 

6"25 

8b'2b 

4 ·JB 

26"00 

4"28 
159•()() 

68 '94 

30·7-0 

24"08 

i ·25 

22'!l0 
6•00 

6·33 
6'20 

130"00 
1 ·11> 

16'00 
20•76 

4 •83. 

J •()() 

2M"86 
16i)(J 

U"65 



 

REPORT FOR 1892-PART I. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 18!}2, 

General expenses, I892. 

)[ISCELLANEOUS EXPENSES, CONTINGENCTES OF ALL KINDS, ETO. 

Wyckoff, &'ama:.

0 

::::.:~:~------------------! Rcpnirs to typewrito:~-~~~~~:~~:-~~~~---------------------1 Am:~.:l 
F. H. YoungB----------------------------------1 Clen.niug carpPts ______________ ·---------------------------! 16 ·lo 

Appro:r:::i::t-~~~~-~~~~:~~~:~~~~:::~:~:--~~~~::~~~:~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1-~ ::-;: 
Received from Supervising Architect's Office, 'freru;ury Jlepartment, for work do-ne on Butler b11ilding __________ !~~j 

4 746 -21 I 
Expenditures----------------------------------------------------------------------------------- 4 ~79 ·03 [ 
Un ex pended balance ____ ---------------------------------------------------- ----------- ----- _____ ---.-67 ·24 j 

FOU INCREASING CHART PRINTJNG PLANT. 

A. T. Andmon, ::-~~~~-~~-~--------------___! Chart printing ______ ~-~-~~~~~-~~~~~:~~---------------------
Chas. E. Barrick--------------------------------1 l>Jum!Jing ------------------------------------------------

Chas. T. Carter & <Jo ----------------------------) !Iar<ll'fllN -------------------------------------------------
B. A. Oolouna. ---------------------------- ______ ; C'h.art printing·----------------------------- ______ --------1 

Geo. W. Corbett --------------------------------!-----.do -------------- ------------- ----------- ____________ : 

M. G. Copeland & Co---------------------------1 Awnings--------------------------------------------------! 

~t1~~~~~-~~:::~:~:=:~-~1 s.s~~~2:~·";~;--=-::- -:=:-::::---:=-==1 

Amount. 

$00 ·()() 

66•15 

5 ·S:l 

19 ·32 

I 076 ·50 

64. 70 

I 'iOO·oo 

J •78 

~&·56 

-----
A ppropria ti on•------------------------------------- ____ --------------- --------- --------------------------.; 7 400 ·oo Expend1turee ______________________________________________________________________________________________ I 7 '043 ·oo 

Un expendoo balance ---- ---------------------------- ___ ------------- ___ ---------- ____ ----- ------ _____ l--;;;oo:~ 
"Subject to reduction on account of outstauding obligations. 

RECAPITUL.lTIUN. 

[Showing expenditures in gross (by sub·items) 011 accouut of the appropriation for General Expen&eB, 1892.] 
Instruments, iustrwnent ehvp, carpenter shop, drawing dh-isiuu, OOoka, maps, charts, a.nd subscriptions ______ .. _________ ,. SS 5M7·6S 
Oopper platM. chart paper, printing ink; copper, zinc, and cbemica.ls for e1ectrotsping and photographing; engraving, 

printing, photographing and ele .. ctrotyping suflplies; extra. angraving and drawing; pbotolitho~mphingand printing 

from stone and copper for immediate use----------------------------------------------------¥-------------------- 19 664.36 
Stationery, transportation of illBtruments and supplies, ofllce wagon and horses, fuel, ga::1, telegrams, ice, and washing___ 5 999 '67 
Mi.&et:!llaneous exp·enses, couting-enciet1 of a.U kiuds, office furniture,. repairs., extra labor, and traveling expenses (office)___ 4- 679'03 

Additional facilities for cha.rt printing and for incre&Bing planL-------------------------.-.. ----------------------------- 7 043 ·06 

Total expenditure•-----~-------------------------------------------------------------- 40 633·67 
= 

Te>tal amount appropriated for General Expenses, 1892.----------------------------------------------------346 900 ·OO 
Becehed for electrotyping done for the Hydrographi-c Oftlc-e, Navy Vepartment .. -------.. --------------------------.- 624~63 
Rooeived from the 811pervising Architect'• O.lllee, Treasury Department, for work done on Butler building __ _,_______ ll46 ·27 

47 770•8() 

Total amount expen1l"!I for Gener&! Expenaee, 1891L---------------------------------- 46 11113 ·6'1 

Unexpended balance------------------------------------------------------------------------- ti! 137 ·U 

fThill bal&n"" •ill be rod11oed iu paywout of outstanding obliga.tiOJUL 
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184 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITL'.HES OF COAST AND GEODETIC SURVEY, 1892. 

CLASSIFICATION OJ' EXJ>PrnITCRE8 FOR GENERAL EXPENSES, 1892. 

On wlu.i.t tl.ccount. 

I 11 f"trumen ts __ .. __ ---------- _________________ ) 
Instrument sl1op ____________________________ _! 
Carpenter shop ---- -------------------------- ! 

Drawini.:,- dlvi,dou ---------- -------------- ---

Isook~! maps, and cbarts ---------------------

8u la1cri1)tioa s _ ----- ---------- _ ------------ __ _ 

Co1}pP-rplate8. ____ ·----------------------------

Chart paper -------------------
Enirraving. printing, photographing, t'lec- I 

E:;,
0

2:~;~:~~~'.~·~~=~==:=::=:============:::j 

.A.mount. On wlrn.t account, 

$2 033·25 Offic.e wagon a.nd borses------------------------

4 288 ·82 Fuel ------------------------------------------

815 •6{ Gas------------------------------------------
141 ·33 lce-------------------------------------------
870 ·11 Washing--------------------------------------

98 ·38- ! MiscellaneoUfl expenMR and contingencies of all ! 
1 4.31 ·02 i kinds --·------------------------------------
[) 709•42 Office furniture_-------------------------------

5 499·74 

1 8<'2 ·03 

1 2U9·45 

E:xtra labcr ____________________ ----------------

Repairs ---------------------------------------
Trn,rcliag expenses (o-flice) ---------------------
Additi-0aa.l fa.cilitii:s for chart priuting and in-

Amount. 

$29"·85 

l 445·27 

l 219°26 

248•78 

162•82 

l 224·83 
725·20 

1 163·06 

1 5U2•72 

53·i2 

!~;:~~~~~;~.~;~'.~~~~~~~~,~~::~~:~:~~~'.~~~:~~/ crea~ing plant______________________________ 7 043"06 

1---
Stah1.n1ery -------- _____ ------ ---------- ------
Trausi•ort.atioti of ine:trumc•ntiS and M1ppliei:; ___ \ 

3 952·72 I 

I 827 ·28 ! 
s10·e1 I 

I 

Total __________________________________ I 4b 633·67 I 

' I 

Salaries-Stant1ard TVrigltts and Measures, z892. 

To wliom pa.id. Time employed. 

Louis A. Fischer -~-·:·~~:::~--------------------·· ! One year------------------------------------------------/ 
:'flECHANlC'LA:SS. i I 

J '"'"'' ;!ch warz ____ -------_____ -----------· i ~.-l,.'1r,•1:."m",',','1"11t,~B-----_--_-_-_-_-_-_-_-_-_-_-_ ·-__ - --_ --- - - -- --- ----- ----- ----- - ' 
Otto ~tor1n -·------------------------------ ,,. "' _ _ ____ ---------------------

WA'l'CHl\-lA.N. 

Onu yPar--------------------------------------------------
..\fl.SISTAN'I' Ml1:S~LNl;t:H. I 

I 
Charles A Harl1augh ____________________________ EleTcn mohths, eight rta.:ys __________________________________ ! 

Ex i..endit ures ---- _______ -------- ---------- ----- ------ _____ ---- ----------------------------- ---------- _, 
A11pr-oprintion ______________________________________________ ,. ______________________________________________ i 

E xpP n d itnres ---- ---- ---- ____ --------- ____ ------ ----------- ·-------------- ----- _ -------- -------------------- ~ 

Amount. 

s1 ooo·oo 

3.12·.50 

9:17 •50 

';'20·00 

675·0.1. 

4 145 ·of~ 

4 100·00 

4 145 •05 , ____ _ 
t:noxpt:nded 1Jalance ----------------------------------------------------------------- --------------\ 

Contingent c:xpenses-Standard 1'Veights a1Ul 1lfeasures, IJ>92. 

MATB!UALS AND INCID};NTAL BXPENS!ii:l. 

' 
To whom tmid. J On what ac('Oll nt. 

~~:,~':ti:~::k& ~~:~~~===================: ! ~:~~:;.~-~-c-======================::====================== 
.f ig~~;~~~-=:--~~~~-~I ~~~~~-==:~~~-=~-=~=~:::~~ 
;~;i.;:;:.~~~~~==========================~1 ~:~:~~=================~===========:=========== 
;~'.i~~::::~==~====================::::::I ~;:~::~~~:;::::~:=::::=:==:=::::::=====::::=:===-::::: 

. =:~:~i~.~0-=======:=========::::=======J ~~:i~~::~:.-==========:=============--==== 

44·95 

Amc.unt. 

$8•50 

7•70 

75.13 

47•46 

5°80 

225'()() 

10·74 

8 ·15 

2·00 

9'00 

6•4cb 

'75 
9°60 

6°30 



 

REPORT FOR 1892-PART I. 

EXPENDITrRES OF COAST AND GEODETIC SURVEY, 1892. 

Contingent e:xpemes-Sta11d,1rd TVcig!its and .Jlfeasures, IJ92. 

MATERIAJ,S A::\D INCII>E::\TAL EXPENSES. 

I To wl1om prti<l. On wLa.t .act;OUllt, Anw1111t. 

l Charles S. l)latt ---------------------- ---------- Sil,·er wire ------------·---- --------------------------------
! 

:w·oti ! 
tiCi... ~,(I .Janw:. 'V. (Jueen & Co ___________________________ Thermometer, Pk -----------------------------------------

George Ryneal, Jr ______________________________ J,am1J and c·t•al oil-----------------------------------------

J1. S. Starrett __________ --------------------------' Squares, etc __ ------------------ -------- _____ --------------

'Vb ita.11, Tn1un1 & Cu____________________________ J~'ilter -------------------------------------------------- ~- 3 ·1~0 
----~-, 

};x ve11ditures __ ---- -------- ---- --- ------- ------ -- --------- - ---- ---- ---- ---- ---- --------- ---- ---- -- -- - --

A ppro11riat ion _____ ------ _____ --·· ____________ ------- ___ ------- ____ ------- _________ ------ _ ----- ______________ _ 

Ex pen di tu res ------ _______ ------------ __________ ------ ---- __________ -------- _______________________________ _ 

Dc1icit ---------·--------------------------------------------~~-~=~=--=--=~~~-===-~=-==-=-~~-- ______ 1 ~~-I 
EXP~;N~ES AMEIUCAS MEi\InEH J:\''n:H.N.\ TW:SAL C<>)Dll1"fEK 

'l't) wlwm pa.i<l. I Ou wl1at uccom1t. 

1-------
' ' 

R. A. Conld ------------------------------------ Travt·ling: ex11en:-::t1s ---------------------------------------· ! 

A ppru1 irh1 t i1 1 u ___________ ---------------------------- ___ ----- ____________________ -------- ______ ---------- ___ _ 

E XJ 1e11 (l itu res -------- ----------- ----------- ----- --------- __________________________________________________ _ 

i; 111.•xpen<lt•cl 1.Ja.J an co _____________ ----------- ---- ---- ________ ---- ---- ---- - __ --------- ---- __ ---- --- ---- ---

.:\nwuut. 

coo·no 
n1;·7;~ 

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

RECAPTTl:LATION. 

[S11owing expenditures in gross by sub-items, on aceount nf th<· HJ'rr11priation for c\~ntin,'.!e11t Exp~nsP.R-Stnndar<l \Yeig:l1t.:; H111l 
J.Tt-a.~nn·~, lS!.12.] 

M.atf'riaJs am.l i1llldeutaJ expr•nBf's _____ ---------------- ----------------- --------- ------------------------------------ ~.'.101 ·78 
ExvenRe:<. AmPrican me·m1ier international committee____________________________ . ------------- ------------------·------- .i11; ·/,J 

Total ex 1iendi tt1 re.s _____ -------------------------------- ____ ---------------- ---- ---- ____ --------------- ___ __ _ ~11 ~ · fj l 

Total am<mt1t appro1n:iated _____________________________________ .. _____ --------------------------------- ------------ 1 1111 • "(l(J 

'I'ota.1 arn ou n t e:xpe11 de-d _________ ---------------- ---·------------------------- ____________ ---- ____ __ ·-------------

LTn<::xpended balanee _______ ·----... ------------------------------------------------------------------------

GENERAL llllCAPITULATIO:>. 

[Showing appropriations, 0X]Wlitlitnres, anrl Uala1.u:L·t-l for t11e fiscal yP:H enJing .Jmw JO, 1892: n.1rn nnf'xpenJ1~d balance's a"1il:~Ule 
on Ala.;:;;b:a bouada.ry aurley from last report, and am(,HJJlt" 11•n:i\.ed from ntlH·r tioveru1uent hun·.au:-:.J 

Name of appropriation. Apprdpri
ttl('d. 

--------------------------------·------ --- . - ----

&i t:tries---Pa~· of field oJHr:ers ____ -------------- -------------------- --------------

Sal:.tries-Pa~r of ot1ke force----------------------------------------------------; 
Prtrty -expe11s(1s* ---------------------------- -------------------- --------··--- ____ 1 
Alaska. !Jouuda.ry snrvf:':v:·j- j 

Defidenc_y act J\IaJ 1:1, 1892 ---------------------------- -------·· $48 :100 ·oo I 1 
Sundry civil act Augnot 5, 1892 --------------------------------- 10 000'00 J 11 

I~ceived for tnaterifll~ and storci:;________________________________ 3 2i~l ·,;1 I 
Unexpf\uded balance Feh. 1, 189:l ____________ -------------------- 83H •tib 

:::ii:~i:g ::::~~~ ;i~~~: ===~==================~=====~=:======================== 
General expcnHcs:* 

S119 
14:~ 

lG~ 

63 

25 

1 

mo.oo Sn:~ 2[)5•27 

1:~0 ·oo 1:;7 1:tl ·112 

ono·ou lw 4~19 ·:m 

001 ·10 29 642'01 

000-00 24 845•75 

ooo·oo 803'1Q 

Sundry civil act .llfa.rch 3., 1891---------------------------------- $'16 900·00 i} 
Receive1l from Hydrogr::lJlhic OffiC'e______________________________ f1Z4:·53 ! 47 770·80 45 633'67 i 

Re · · d f - ·s1 • 1 't" , o~ 9 '" ·21 ;I I cene rom ~upervi DJ?: .a.re 11 t\Ct s ulce_____________________ ... ~.... i 

--·--·1 

Ikda1J('e~. I 

sn :~fl--1- . ;~~ 

5 rnr; ·us 
2 f,W·GJ 

~;J 3.-.a·1ri 

1G4 ·2.j 

1Bti·~O 

Salaries-Weights and Measur""--------------------- ________ "" "-- -------------1 4 190·00 4 145 ·051 44 ·95 

Contingent ex.pen11es--\Veightt1 aml MeatmreB----------------------------------j __ 1 100 ~i--~2:_ __ 181 ·4~) 

Tottl.1----------------------------------------------------------/ 012 791 ·9\J ' ~1!.!l 765 ·70 i 01 o~n ·::!J 

*The l~a.1a.u~es on these npproprfa.tious nre snhjedto reduction on account of outstanding ohligat.iom1. The tot.al une::z.peu<led 
bMance will be correspomlingly modified. 

tThe balance on this appropriati<>n will be exhauet.ed by its allotment for field work during the season Qf 189&. 
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186 UNITED STATES CO.A.ST AND GEODETIC SURVEY. 

EXPEXDlTURES OF COAST AND GEODETIC SURVEY, 1892. 

GEJ!o."'ERAL RECAPITULATION. 

Amounts ilJlIJropriateJ and available as follows: 

Appropriations for Coa.et a.nd Geodetic Survey proper fiscal year ending June 30, 1892, Sundry Civil a.ct March 
a, I8vt ______________________________________________________________________________________________ $503 630 ·oo 

Appropria.tion-s for Office of Sta.udard 'Yeights and Meastu·cB, 1~cgi~1ative a.ct March 31 1891 ---------------- 6 ~mv·oo 
llectlived from otl1tir Gonirnru.Pnt bureau3 for mate:ria.ls a.ml work__________________________________________ 870 ·SO 

Received for materials ttnd st-ores used in barter and ext:hauge with h1diant:i and others for sen·ices and BUJ..,. 

pliet> ou account of Alo.ska hounda.ry snrv('y ------------------------------------------------------------ 3 2Gl '5l 
A.11propriatious fur Atask~-1. hllundary rmrvey, Deficiency act :lfay 1:1~ 18-9:!, and Sundry Civil act August 5, l-892, 

and including untxpendeJ balance available from la.st report on Fuhl'uary I, 18U2 ------------------------, OY 7:l9 ·Gd 

572 791 '99 
Amounts expended as follows: 

For Coatot uu<l Gl•QUetic SurveY--------------- ... ---------------------------------------------- $487, Of.i0.10 

For Sta.Htlu·d '\r eighh! and Measures ----------------------...--------------------------------- 5, 053. 56 

}'or Alaska. boundary surveY-----------------------------... ---------·-.. -------------------- 29, 612. 04 
----- Vil if:l5·';Q. 

Tot.al uucxpenrled ba.l.'1.nco _____ ------------------------------ -------------------------- ________________ j-;:;1 02G ·~!) 
- I 

*The Lalauc€!i on these a.ppropriatklns are sulojt·ct to reduction on accouut of outstuntliug obligations. The total nuexpeude<l 
balance will Ue correspm1dillgty mullilied. 

EXPEXDITUHES SINCE LAST HEPOHT ON ACCOUNT OF THE APPROPIUATIONS FOR TIIE 
SERYIUE U.F THE ~FlHCAL YEAR J<~NDTNG .JliNE 30, Hl89. 

Salaries-Pay o.f field ojjicers. 

To whom pa.id. Ou what account. 

John E. }fcGrat.h ----------------------------- * i Pay for Jnne, 1889 -----------------------------------------' 
J. Ren ry •J'nrl1er ______________________ ----- -----\ ______ do _____ ------- ______ -----------------------_----------: 

Expend· turci:> ____________ ------- _______ ---- ---- __ ------- _________ -------- ---------- ---- ----------------I 

Amount. 

$ll5 "40 

101 ·10 

222 ·50 
1=== 

Appropriation-Deficiency act, July 28, 18!l2----------------------------------------------------------------! 222 ·50 
Expendit ureB------------··- ____________________ ----------- ______________ ------------------------ ______________ ' 22~ ·;'iO 

EXPENDITURES SllSCE LAST REPORT UN ACCODlST OF THE APPROPlUATIONS FOR TIIE 
SElWWE OF THE FISCAL YEA.R ENDING JUNE 30, 1891. 

Party expenses, I89I. 

FLORIDA-WEST COAST. 

________ T_o_w_h_o_m_i_••_id. ' On what account. \ Amount. 

I I 

.T-osejih Her~n~ahein1er -------------------------- ! Stora12·e-------------------------------------- ______________ i $2 ·4o 
. I== 

:~:·:,«:e ~nsi~>::~: 1:::: ~~:-~~~~============================= ============= =============== ==== ========== 1-- 3: ::~ 
Present unexpended balance-------------------------------------------------------------------------\ 35 ·33 

'J'OPOORAPHY-CALH'URNIA. 

~~i~, Rock Is::~=~::::. Rwy. c 0 ______ 1 Tran•pQrmtiou ------~:-~~::_~~~~~:~-------------------_ll--A-m-~-u-~-:~-I 
Southern Pad fie Oo ------ ------ --------- ___ \ ______ do __________ ---------------------------------------,: ____ 3_o_·7_s_

1 
Ex pendit.nrM_ --- ----------------------------------- ----- -------~--------------- --------------------- ~ 38 •7 4 



 

REPORT FOR 1892-PART I. 

EXPENDITURES OF COAST AND GEODETIC SUHVEY, 1892. 

Party expenses, r89r. 

COAST OF W ASIII:SGTON. 

To whom paid. I On wLat account. \ _ _Awount. __ 

Northern Pacific R.R. Co _____________________ 1 Truusportation --------------------------------------------! $1 ·47 

:~n:;e~n8::.::~:1:8:o::t _r~:-~~~~==========================================~==============================i i:,~~~~-
Pretient unexpended balance -------------------------- ---- ------------------------------ ------- -----1 l~:L ·u,-. 

·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-'--------! 
TIDES-PACIFIC, ETC. 

TRANSCON'J'INENTAL WORK. 

To whom pa.id. On wha.t account. Amuuut. 

Chicago, Rock bland and Pacific Rwy. Co _______ 1

1 

Tran•pOTtatiuu --------------------------------------------

1 

&7 ·2·1 

Union ~:::i~::.:._:=~~~~~~~~~~~~~~~~--~:~~~~-=~~~~:~-~~:~:~:::~:~:~::::~:~~~~:~:::~::::::::::::~~::::::i---~~o~_I 
Ba.le.nee on hand-Report for 1891-------------------------------------.. --------------------------------------! 3$11 ·( ''.l 

Expended since, ae above-----------------------------------------------------------------------------------! 47 ·2,4 

Present unexpended he.la.nee --------------------------------- --------------- ---- ---- ------ ------------1--:.;;;;··H& 

OBJECTS NOT NAMED. 

,-~-~-~~-----~~~~~---~~--~-~~~~~~-~--~~~-~~----~-~~~-

To whom paid. ' Ou\\ b11.t account. I Amount. 

_C_h_i-ca_g_o_,_Ro_c_k_I_o_ln_n_d __ a_n_d Pacific Rwy. Co _______ I Tran•1>orlation ------------------------------ ------- _____ ,~--$4~-7~ 

Soutil:::.::i::::~:~::::~=:=~:~:-~~-~-~:~:~:i::~:~::~_::=~~:~~~::::~:~~~:~~~~:~~::~:~~~::~::~~~~~::~::::i~~; 
1=.:--·_·_-

Balauce on hand-RePQrt for 1891 ____ -----------------------------------------------------------------------[ 116 ·Gt! 
Received from United Bta.tes Geological Survey for 1atitude and longitude work in Texa:s, Florid.a, au<l -Gtooq.:ia __ 8G:2 ·11 

1 078 ·79 

Exp.ended sin"ce, as a.hove--------------------------------------------------------------------------- 7 ·97 

Present unexpended balance __ -----------------_------------------------------ ___ - - -----------------

RECAPITULATION. 

[Bhowing expenditures in grOHB by Bub·items.] 

Florida-W eot Coa.st -------------------------------- ------- _ ------------- ---------- ____ ---------------------

Top<>graphy-Callfornl& ------------------------------------- ------ --------------·- ---------------- _ ----------
Clout of W 11.Shington __ ------------ ____ -------- ___________ ---- ____ --------- __ ---------- ---- _____ --------------

Tides-Pacitl(;, etc -------------- ·----------- ______ ---------------------- ---- ----------------------------- __ _ 

Transrontinental Work--------------------------------------_---------------------------------------------

Objecte not N <>med ______ ----------C------------------------------ ---- ---- -------------------------------
E.xp4)nditures ________ ----------- ______ ,.. __________ ...... _________ -------- -------- ---- ---- -------------

Balance on h&nd-Jl.,port for 1891------------------------------------------------------------------ -- -------
Becelved from United b't&tes Geological Survey for li<titude and longitude work in 1'exu, l!'lorid&, &nd t.•org; .. ____ _ 

Expended •ino.e, 118 .. bov•---------------------------------------------------------
Pnaent une1pendod balance------------------------------------

I mu '82 

$2•!0 

38 •74 

1 •47 

61 ·Gl 

47·24 
7 •97 

6 (139·~7 

002·11 

7 001 ·;;s 
14~·43 
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188 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892. 

Publishing observations, IS9I. 

To whom p.a.rn. On what account. Amount. 

E. S. llolden ----------------------------------- Star red uetions -------------------------------------------- $U·9D 

Ba lai a'P on liaud-H OJ 1m·t for 18:.n ____ ----- --------- ---------------------------------------------------------- 572 •51 

Ex1•v 1 .. te1l si H•'f', as a L(1,1t-' ___________________ -------------------------- -------------------------------------

J,rPl'O(•Jit UllPXIWndt•d hala.nf'f ---------------------------------------------------------------------------1 5£0•61 

General expenses, It39I. 

INSTR"CMF;NT SHOP, CARPENTER SHOP, BOOKS. 

To whom pa.id. I On wbat account. Amount.' 

---------. - ----1 .. ------------------------1------1 

l'arvi11 ol: Co------------------------------------1 Instrument shop ------------------------------------------ $8'00 

~.;,'.::~: l;'. ;t~:;;,~,:t-:=== :=:: :::=:::========== ==::: !-;.~;;~:~ _: :::: :::::::::::::::::::::=:::=========:::::=::::::I 4: :: 
Rklia.rd II. "'i1let ---------------------------- ~ l'ar1ienter i:.:hop --------------------------------------------! ___ 8_4_·41_3_

1 
EX] •f•ndi turt~i< ------- _________ ------------ ___________________________________________ ------------------ .i 150 ·53 

~:;~::;:,~· ~il~:::l: ::::·;~ :~~- ~::'. :::::::::::::::: ::::::=::::::::::::::::::::::::::::::::: :::::::::::::::::::: 1--~:~ ~~~ 
1-----

Prci;eJ!t urrn.xpcniltj•l t>alauce _____ ------------------------ ------------------------------------------------1 24.{1 ·24 

PRINTING FOR I~U!EDIATE USE. 

1~ouu~~ To ·w ~mm pti.i<l. \ 

·------------~ . ·····----------!--------------------~ 
On what account. 

Antln•w B. Graham ------- ---- ------------------i Priutiug from titone----------------------------------------1 tns ·oo 
Ha lane<' 011 l1and-Rq><•rt f•Jr 1891 .. _______ -------------------------------------------------------------------·-l--8GU .;;o-

Ex1·;:::::l1;:i:•~~;;,:::;:: L~~~~-,~.-~~~~~~~~:~~~:~~::~~:~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~:::~:~:~~~~::::~~~1~~ 

MISCELLANEOl:S EXPENSES, OONTiNGENCIES OF ALL KINDS. 

--------------------------------· ··---·--·-------------------

Richard II. W1ll€:~-~~~:::~~------------------\ Map rolle~----------~~-~~:::::~_
0

_~~:-______________________ I Am:::O 

Ua la111·,• 011. ham l-]{epurt for 18~11 ----- ---------------- ---------------------------- ---------------------- ----

Expt>1Jd~'(l sin co:•, n.s al;o,·e -----------------------------------------------------------------------------------

Presc-n t unexpended balance ------------- ________ ----------- ____________ -------- _________ ------- --------

l!.ECAPITULA TION. 

[Showing expenditnreR in gross hy Emh-items.] 

ll 7 ·47 
13 •30 

104 •17 

InstrumP-nt shop, carpenter shop, bookR_ __________________ --------------------------------------------------- 1150 •53 

Print1ng for 1mm-erliate use-----------------------------------------------------------------------------------------
Mis<'ellmwous .expens.os, rontingeucies of a.U kinds ___________ ··----------··---------------------------------------------

18•00 
13•30 

Total ax11enditures--------------------------------------------------------------------------------------- 181 ·8.'l 

= Balance on han<l-Report for 1891 __________________________________________________________ ----------------------- s 333 -32 

Received for electrotyping do-n-e for the ·united Sta.tee C(:'Qlogie:a] Surver--------------------------------... --------

Expended since, as above----------------------------------------·--------- ... -----------.. -------

30·66 

3 363•88 
181 ·ss 

Preeont unexpended bal&noe-----------------------------------------·------ 3 182 -()6 
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892. 

Contingent expmses-Standard TVe(i;ltfs and Measures, z89z. 

BALAl'\CE OF PRECISION. 

To wh-0m paid. j Ou "'\\!Jat .acc<•nnt. 
1 

!\.mount. 

Alb. RueprechL--------------------------------; B.ilane<' of pree1s1on --------------------------------------1-----e"·,~1-r,j 

:;:::::~::.::::.;~::~:=::-:::::::::=-::::::::::=:==~==-= •- _::••-===:==~~] 
RECAP!Tt:J,J\ TION. 

[8howingexpPn-1liturei> in gross h~- snh-items.1 

Balance. of precisi<>Il------------------------- ----- ---- ---------·-----·- ____ ---- -------- -------------------------------- fS.)~ ·6-5 

Balance on hand-Re}JOTt for 18ill ----------------------------------------------------------------------------------- 1 9~fi ·46 

Ex!)ended since, as above-------------------------------------------- ____ ----------------------------------------___ 871P ·65 

Present unexpended b&lance----------- ------------------------------------------- _ ----------- ____ -------- ___ 1 066 ·s1 

UNITED STATES COAST AND GEODETIC SURVEY, 

OFFICE OF THE D1snt:ns1NG AGENT, 

lViuhingt(}JJ, D. C., .Fcbrua1'.1' 2J', I893. 

I certify that the foregoing statement is a complete exhibit in detail of the expenditures 
of the United States Coast and Geodetic Survey and of the office of Standard \Veights and 
Measures for the service of the fiscal yea1· ending June 30, 1892, and prior years (embracing 
all expenditures on account thereof to January 3r, 1893, inclusive), as shown by the books, 
records, and accounts now on file in this office. 

Approved: 
T. c. MENDENHALL, 

JOHN W. PARSONS, 

Disbursing Agent U. S. Coast and Geodetic Su1-z·ey. 

Superintendent U. S. Coast and Geodetic Survey. 
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UNITED STATES COAST AND GEODETIC SURVEY. 

OFFICE REPORT No. 4-1892. 

REPORT OF THE. ASSISTANT IN CHARGE OF STATE SURVEYS FOR THE 
FISCAL YEAR 1892. 

HH 

UNITED STATES COAST AND GEODETIC SURVEY, 

~Vaslzingt/Jn, D. C., September 23, I892. 

Srn: On March 27 1 1891, just previous to your departure for Alaska, you placed me in 
charge of all the State Survey parties operating under the clause fo the Sundry Civil Act, 
entitled "For furnishing points for State Surveys, etc." 

I now have the honor to submit the following general report of the operations of the 
different parties under my charge from the above date to June 30, 1892. 

Respectfully yours, 

Prof. T. C. MENDENHALL, 

GEORGE A. FAIRFIELD, 
Assistant in charge o.f State Surveys. 

Superintendent Coast and Geoddic Surl}ey, TVashi11gton, D. C. 

STATE OF NEW JERSEY. 

The work in this State has been continued by Prof. E. A. Bowser. 
No work was done between September, 1889, and April, 1891, Prof. Bowser being in 

Europe during the summer of 1890. 
During the first half of April, 1891, a tripod and scaffold signal was built at Colsons 

station, and reconnaissance carried on. 
On June 22 work was resumed and poles erected at two stations to be observed on. 

The work was actively in progress at the end of the fiscal year. 
Expenses for the fiscal year . _____________________ - - - - - - - - - - - - - - - _ $439'94 

On July 15 the reconnaissance was completed, and observing was commenced at Colsons 
station. While this was going on, lines were opened through the tree tops to Bridgeton and 
Taylors stations, the trees ranging from 90 to 125 feet in height. 

A careful search was made for the old stations, Lippincott, Burden, and Pine Mount, 
but without success, all the old surface marks and reference trees having long since dis
appeared. 

Signal poles were erected at the first two stations as near as possible to the former 
places, and observed on from Colsons. 

The occupation of this station was completed on September 3, and on the 10th, after 
marking with granite monuments four stations, field work was closed. 

Early in April, 1892, during the spring vacation, a tripod and scaffold signal was built at 
Taylors station. On May 6 this was blown down by a tornado. During the latter part of 
June it was rebuilt, and some of the lines were cleared of obstructing tree tops. 

At the close of the fiscal year Prof. Bowser's party was in the field. 
His expenditures for the fiscal year----------------------------- $1 426·14 

STATi OF TENNESSEE. 

The work in this State has been continued by Prof. A. H. Buchanan. 
On July r, 1890, he was engaged in reconnaissance and the erection of sign:i.ls in the 

eastern part of the State. 



 

192 UNITED STATES COAST AND GEODETIC sunVEY. 

After erecting seven signals in J nly, he occupied Cockspur and Milton stations during 
August and September, closing his season's work on September 30. 

On June 2, r89r, he resumed field work, re-occupying Luper station and moving camp to 
Cross station by the encl of the fiscal year. 

His expenditures for the year ____________ ----------------------- $r 64r60 

Operatiens duri1~r; jis,·al)•ear ILl'9r-I892.-From July r to September 18, vvhen field work for 
the season was closed, he occupied three stations-Cross, Clinch. and Er1glish. I wishell him 
to connect King station in Kentucky with Cross station in Tennessee, but after close exam
ination it was found impracticable. 

·while at English stati"on in September, he reports the finest weather for observing that 
he had ever experienced, frequently observing for ten hours a day. 

On ::V!ay :q, 1892, he was c1irected to confer with Dr. J. l\f. Saffurd, State Geologist, in 
regard to two schemes for continuing the triangulation in Tennessee-one to the east and 
the other to the west. 

It \\'as thought best to first contimie the work along the northern boundary to the east
ward and make a connection \Vith the Blue Ridge triangulation, which was in accord with 
the views of the Snperintendent. Accordingly he was instructed on May ,)I to commence 
the reconnaissance for this work early in June, before taking up the observations at Short 
station. 

He took the field on June 7, and at the end of the fo~ca1 year was still engaged on this 
reconnaissance. 

His expenses for the fiscal year--------------------------------- $1 320·36 

ST ATE OF WlSCO~SlN. 

The work in this State has been continued by Prof. John E. Davies. 
On June 12, 1891, he took the field and commenced the observations at Fitzsimmons 

station, and ·was at work there at the close of the fiscal year. 
Operatiolls fer tl1c jis(ll/ _rear rr5pI-T<\'92.-As Prof. Davies has sent in no monthly reports and 

journals, it is hard to fo11ow his 1110\"emcnts. He worked in the field until about September 
1 2, occupying Fitzsimmons, Observatory Hill, and Baltl Bluff stations. He was instructed to 
occupy the first t\YO only, and to observe on poles erected at Bald Bluff and Sheep Pasture. 
Instead of confining himself to this programme, he built a tripod and scaffold signal at Bald 
Bluff and occupied that station. 

At Fitzsimmons he failed to see Bald Bluff, and at Observatory Hill he observed on the 
wrong hill entirely instead of on Sheep Pasture. Therefore, my intention of having him 
close the quaclrilatnal ending on the line Fitzsimmons-Observatory Hill, and at the same 
time measure the angles to the two stations ahead, was frustrated. He did close the quad
rilateral, but should it at any time be deemed expedient to continue the triangulation to the 
northward, Fitzsimmons and Ob.seryatory Hill will have to be re-occupied, rendering it nec
esf'ary to rebuild the tripods and scaffolds at those stations. 

Had Prof. Davies foilowed oti.t his instructions carefu11y, it would have been necessary to 
erect poles only at those stations to be observed on. 

Owing to the uncertainty about the appropriation for the present fiscal year it was not 
thought advisable to continue the work in \Visconsin this season under Prof. Davies. 

An additional reason for not sending him to the field lies in the fact that Wisconsin is 
being furnished with points by Prof. Hoag in his triangulation down the Mississippi River, 
one-half of his stations being in the State of \Visconsin. 

The expenditures of Prof. Davies for the fiscal year ending June 30, I892, were $r 137'87. 

STATE OF 1\l!NNESOTA. 

The work in this State has been continued by"Prof. \V. R. Hoag. 
In accordance with the views of the Superintendent that the triangulation, not only in 

this State, but in all the States, should, so far as practicable, be carried along the boundaries 
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between the States, Prof. Hoag was instructed on May 14, r891, to take the field June rand 
make a reconnaissance down the Mississippi River from the limits of his former work to 
Lacrosse, Wisconsin. 

During the month of June he was engaged in preparing for the field and in extending 
the reconnaissance down river. 

His expenditures during June _________ ---------------- ________ ------ $328 

Operations during the fiscal year, I89I-IJ'92. -By July 15, Prof. Hoag had completed the 
reconnaissance to Lacrosse, Wisconsin, submitted his report accompanied with a sketch, 
and commenced the construction of the signals. His scheme of reconnaissance was a very 
good one, and with a few slight alterations, was approved by me. 

During the season, which closed about the last of August, he erected three tripod and 
scaffold signals, 24, 40, and 64 feet high respectively, and occupied five stations, completing 
one quadrilateral and connecting one outlying point of the new scheme down the river. 

I think his season's work of three months, including the 90 miles of reconnaissance done 
in June, was very satisfactory indeed. He is a very energetic worker, and after he becomes 
thoroughly used to our methods of conducting operations, I think he will do first-class work, 
and will prove to be a very useful adjunct to our force. 

On December 25 he left his home for Washington, where he was called for consultation, 
returning to Minnesota on January 4. 

During the rest of the fiscal year he was engaged, at odd times when he could be spared 
from his duties at the University, in running a line of precise levels from a permanent bench 
mark established at St. Paul by the Mississippi River Commission, to each end of the Snelling 
Avenue base, and from there to the University azimuth station at Minneapolis. His records 
and report on this work have not yet been received. 

A large portion of his spare time was taken up in office work connected with the 
triangulation and leveling work in the field. 

His expenditures during fiscal year _______ -- ____________________ $1 725·09 

Recapitulation of the expenditures of the different parties during the fiscal year 1891-

1892: 
New Jersey, Prof. E. A. Bowser·------------------------------------------- $r426·14 
Tennessee, Prof. A. H. Buchanan ___________ .. ____ .. _. _____________________ _ 
Wisconsin, Prof. J. E. Davies ____________________ . ________ . ____ . ________ . __ _ 

Minnesota, Prof. W.R. Hoag ___________ ----------------------·-------------

Total _______________________________________________________ . _______ _ 

TOTAL EXPENDlTURF.S. 

New Jersey, 1876 to 1892*, sixteen years _____ . _____ ----------_----- ________ _ 
Tennessee, 1877 to 1892, sixteen years _______ . ___ . ____ . ________ . _. __ . ______ _ 
Wisconsin, 187 4 to 1892, nineteen years_ . ____ . __ . _ . ___ . _____ . __ . ____ . ___ . __ _ 
Minnesota, 1887 to 1892, six years ______ ... - - - - - - - . - - - - ___ . ____ . __ . _. _______ • 

*No work done in 1889, 
S.Ex. 37-18 

$25 95q6 
24 roo·27 
31 273·14 

7 262·72 
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OFFICE REPORT No. 5-1892. 

REPORT OF THE ASSIST ANT IN CHARGE OF THE OFFICE OF STANDARD WEIGHTS AND 

MEASURES FOR THE FISCAL YEAR r892. 

UNITED STATES COAST AND GEODETIC SURVEY, 

OFFICE 0}' STA!'<DARD WEIGHTS AND MEASL'RES, 

Washz"ngton, D. C., August 24, I892. 

SIR: A report on the operations of the office of Standard Weights and Measures during 
the fiscal year ending June 30, 1892, is hereby submitted. 

From the beginning of the fiscal year until July 20, and from October 11, until its close, 
the office was in my charge. Between the dates above given, during my absence on field 
duty it was under the direction of Assistant Edwin Smith. 

Mr. L. A. Fischer, adjuster, was on duty throughout the year except during a short 
period of absence enforced by sickness. On him alone devolved all the observing and com
puting during my absence in the field, above referred to. 

Mr. John F. Hayford, computer, was attached to the office until July zo, when he also 
was ordered into the field. He was again assigned to duty here until October 27, and with 
the exception of about two weeks he served until the end of December, when he was per
manently detached. 

At my request Mr. Hayford compiled and prepared a paper giving the symbolic solution, 
with numerical coefficients, by least squares, of observation equations for determining the 
corrections of weights. The cases considered are such as rise continually in this office in 
determining the values of the series of weights in use in this office and in commerce. The 
usefulness of this paper induces me to submit it for publication. [See Appendix No. 10, 

Part II.] 
Mr. H. B. von der Trenck was temporarily attached to the office between January 11 

and the early part of February. 
Mr. 0. B. French was on duty for a brief period in December. 
Mr. C. A. Harbaugh reported for duty December II, and remained attached throughout 

the fisc:al year. 
The current work of the office, some details of which are given in the appended abstract, 

consisted in making length, weight, and thermometer comparisons, and, as a part of its regu
lar functions, the office cooperated with the United States Internal Revenue Bureau by 
making for the latter verificatio.ns of alcoholometers and saccharometers; by comparing 
quartz plates; by graduating sugar fl.asks, and testing weights. 

A new edition of the Conversion Tables of United States Weights and Measures was 
issued in November, 1891, to meet the public demand. 

WEIGHTS AND MEASURES FOR THE STATES. 

A set of Customary and Metric Weights and Measures was prepared and furnished to 
the State of Idaho. 

ST ANDA RDS OF LEN.GTH. 

During the year a redetermination of the length of the United States Bench Standard 
was made by means of the 5-metre secondary base apparatus. By choosing the cold and 
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warm days of spring for this work, a satisfactory determination was obtained for its coeffi
cient of expansion. This was found equal to ·oooou4 per degree centigrade, a value not 
differing much from that of the standard steel tapes now used by this Survey for line 
measurement. 

The Bench Standard is a steel bar ioo feet long, and it is used for the comparison of tapes 
for surveying and engineering purposes. 

In May of this .rear, observations were begun for determining the relation between 
British Yards, Bronze No. 11, and Low Moor Iron No. 5 7 on the one hand, and National Proto
type Metre No. 21 on the other. 

The comparisons and computations were not quite finished at the end of the fiscal year, 
but the result, since computed, does not differ by as much as one unit in the fourth place of 
decimals from the legal relation established for commercial purposes in this country, namely, 
1 metre= 39·3700 inches. 

STANDARDS OF MASS. 

The densities of the set of gilded metric weights referred to in my last annual report 
have been determined, as well as their masses, the latter by reference to National Prototype 
Kilogramme No. 4. 

The metal used was taken from a rod of commercial rolled brass and the results are 
given below in order to show what may be expected under such circumstances. The masses 
of the weights are also given: 

Densities and Masses of Metric Weights. 

:M ..... 

Designation of weights. 
Density at 

ooc. 
Gra.rnnies. Milligra.mmea. 

. (1000 gm.) G----------------------; 8·3976 1000 + 0·42 ± 0·()4 

(500 gm.\ G----------------------1 8·3767 500 + 0•42 ± 0·028 

(.00 gm,) G---------------------- 8•3666 400 +0·32 ± 0"026 

(MO gm.1 G---------------------- 8•3509 300 +0·44 ± 0·022 

(200 gm.j G---------------------- 8 ·3300 200 +0·66 ± o-orn 
(100 gm.) g ______________________ 8·36W 100 + 0•35 ± 0•018 

(50 gm.) G--------------------- 8·3646 60 - 0 '137 ± 0 ·012 
(40 gm.) Q _____________________ 8·3819 40 - 0-226 ± o ·on 

(30 gm.) G--------------------- 8•3770 BO -0·1u±o·009 

(20 gm.) G---------------------- 8 ·3638 20 + 0·115 ± 0-009 

(10 gm.) G---------------------- 8•4317 10 - 0"261 ± O·OOB 
(6 gm.) G _____________________ 8·399 fJ + 0·010 ± 0-005 

(4 gm.) G--------------------- 8•190 ' -0·038 ± 0·006 
(3 gm.) Q ______________________ 

8•413 s - o -wJ ± o ·o04 
(2 gm.) G--.---------------- 8·4()4 2 - 0•069 ± 0-004 
(1 gm.) Q ___________________ 8·391 - o·oos ± o·ooa 

The weighings for determining the foregoing masses were made before the balance of 
precision, constructed for this office by Rueprecht of Vienna, had been received. This 
balance was received on April 14, and temporarily mounted in the Standards room for lack 
of a suitable permanent place. 

Dr. T. C. MENDENHALL, 

Yours respectfully, 

0. H. TITTJllANN, 

Assistant Coast and Geodetic Suriiey, 
in charge of Office of Standard Weights and Measures. 

Superintendent United States Cnst and Geodetic Sune;ii 
and of Standard Weights and Measures. 
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OFFICE OF UNITED STATES STANDARD WEIGHTS AND MEASURES. 

ABSTRACT OF VERrFJCATIONS OF WEIGHTS AND MEASURES MADE DURING 'J'IlE FISCAL YEAR 1892. 

Da.te. Name. Service. 

1891. 
July --------- Baker, W. C., Cleveland, Ohio ___________________ 

1 

Information furnished.. 

Re~"e, J. K., New London, N. H------------------ Inf~rmation furnished.. 
Umted Sta.tes Internal ReveJlue ___________________ , Wetghts verified. 

Clark, J. C.~FortSmitb, Ark---------------------1 Informa.tion furnished .. 
Littlejohn~ A. M., Little R~ck ___________________ 

1 

Informat~ou furn~shed. 

Eureka. Coa.t Pad Co.~ Baltrmore ---- -------------- Informat10n furnuibed . 
.August-·-----1 United States Internal Revenue ___________________ ' Information furnished. 

1 
State of Idaho --------------------------------- Standards corn pared with Unit.ed Statee Standards. 
G. M. Eddy & Co., Brooklyn ____________________ Tape compared. 

Gardner, Albro., Seattle~ Wash __ .,.________________ Ta.pe compared. 

United Sta.tes Interna.l Reven11e____________________ Sugar :tlaBks graduated and verified. 

Unite-d Sta.tes Internal Revenue___________________ Compa-rieon of quartz plates. 
United States Internal Revenue __________________ Information. furnished. 

United States Internal R.evenue________________ Comparison of iron weight.a. 

September ____ : Alberton & McFarland., \Vashington -------------- Informa.ti-0u furnished. 
Ment2, Lieut. G. \V ., Navy Department _______ Information furuished. 
Ka.ufman

1 
C. H., "Bridgeport, Ohio _____________ : Information furnished. 

United States Internal Revenue-------------------\ Comparison of quartz vlates. 

United Sta.tea Internal Revenue------------------! Sugar w-eighta and eaceharometers. 

G. M. Eddy & Co., Brooklyn---------------------1 Two tapes compared. 
October ______ ! Ste~~art, F. E., Wilmington, Del_ ________________ Ir1for~ation furnishetl. 

Un1tcd St&tes Internal Re'Venue ___________________ ! Polansc(Jpe tubes compared. 

United St.ates Internal Revenue ___________________ i Sugar weight" ~"U>InpRMd. 

November----. United St.a.tes Internal Re'Venue------------------1 Ver1fication of SR.C('llaromctel'I. 
Deeember ____ United Sta.tee Coast antl Guodetic SurYey --------- Tape compared. 

, American Institute, Homeopathy----------------- lnformatfon furnished. 

1892. 
January _____ _ 

I 
United States Internal Revenue ... ------------------j Eighteen polariscope tubes compared. 

United States Coast and Geodetic Survey---------- Th~rm-om-eter corrections fl~rnished. 

Sta.te of Idaho --------------------------------- W c1ghta and measures furmshod. 
George Davidson, ll..BS-istant -------------------- Standa.rds furniRhed. 
Agricultural Department______________________ Quu-tz plaoos verified. 

National Brewing Co., Baltimore------------- 'three alcoholomat6rscompa.red. 

United Sta.tea Go.ologica.l Survey------------------ 'fape c:ompar~d. 

Gn.rri~on Manufacturing Co., New York--------- Two-gallon ¥eMel8 adjUBted.. 
United States Internal Bevenne _______________ Two quartz platee compared. 

I .. A. Sherer & :tlro., New York--------------- Four sugar :ftasks verified. 
United Sta.tes Internal Revenue _______________ 

1

1 Sixty sugar ftasks a.djnsted.. 

Engineer Commhsioner,D. o ___________________ Ta.1>0 COlD.pared. 

United States Internal Revenu•---------------\ 217 fiasks graduated, 
U.S. Coast and Geodetic Survey _____________ 'rhermometen- compared. 

Agricultural Dopa.rtmenL--------------------- Three Jitr-e measuN>s compared. 

Agrkultural Dep&rtment .. -------------------... - Two litre measures compared. 
United States Intema.1 Revenue __ .., _____________ .. Five e.lcbolometers compared. 

United Sia.tee Internal Revenue _________________ 400 eaccharometere c-ompn.red. 

""February _____ , Heyman, Edward, New YoTk ____________________ Information furnished. 

United States Mint------------------------· Set of grain weights compared. 
United States Internal Re-venue-------------- 466 ea.ccharometera compared. 
Agricultural Depa.rtment_ ____ .. _,..____________ 'l'wo bra.es litres com pa.red. 

Palmer, N. F., Brooklyn, N. Y ------------- Information furnished. 
Decima.l ABsociation, London______________ lnformaiion furubhe4. 

State of Idaho--------·----------------------- Troy pound a.Ojusted. 
U"lted Stat.ea Cu•toms Divmon, Trea.rury ---- Gl- graduate verllled. 

Petry, A., Cincinnati, Ohi•---------------- Tape compared. 
Wileman, E. D., Ma.esillon, Ohio _________ Tape compared. 

E. & T. F&irhl\nks & C<> ---------------- Weight. o.djuated. 
Baker & 11cNaughton, Cleveland, Ohi-0 --------- Tape compared. 

Hartshorn, R.H., Wuhington -------... ----·---- Information furnished. 
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Date. Name. Service. 

1892. 

Ma.rch ----- U .. S .. Cout and Geodetic Survey-------------~- Troy and avoirdupois pounds adju5ted. 
Young & Son, Philadelphia______________________ Tape compared. 
Whitall, Tatum & Co., Philadelpbia_______________ Barette compared. 

Ricker &"Wing, Bull&lo ------------------------ Tape oompa.red. 
United States Internal Revenue __________________ 100 sugar flasks graduated. 

April,,.________ U. S. Coast a.nd Geodetic Survey Office------------ Four thermometers compa.re-4. 

U. S. Co8"t and Geodetic Survey Office----------- Swel tape No. 132 compared. 
U. 8. Coast and Geodetic Survey Office----------- Steel tape compared. 

U. S. Coast o.nd Geodetic Survey Office ----------- Steel tape oompareli. 
Customs Division, Treasury Department---------- 131 glass graduates compared. 

United States GeoloQ;ical Survey ----------------- Two steel tapes compared. 
Van Iloeen, E. F., Rochester, N. Y --------------- Tape compared. 
Van Duzee, H., PhHadelphia. _____________________ Tape compared. 

Force, C. G., Cleveland, Ohio--------------------- Tape compared. 

Fairchild, D., Buffalo, N. Y --------------------- Tape com pa.red. 
May --------- Fairbanks & Co., Vermont --------------------- Information furnished. 

.fnne 

Both, A. C., Portlandt Me----------------------- Tape compared. 
United States Internal Rev<mne ------------------ Six alcoholQmeters standardized. 

Collins, M. D., Boston, MlLBB---------------------- Information furnished. 

01dberg, Oscar~ Chicago, Ill-------------------- Information furnished, 
Bryan, R. W. D., New H1:1xico___________________ Information furnished. 

! r. 8. Coast and Geodetic Survey------------------ Twenty-four thermometers compared. I City of :Boston-------------------------------- Fh·e yards compared. 
________ 1 U.S. Coast and Geodetic SnrveY-----------------: Tape compared . 

I Roe & 8-ons, Troy, N. Y -----------------------! Tape compared. 

I Engineer Commission-er, D. 0 --------------------' Tape c()mparad. 

I 
I'nte~a.l Revenue _____ :------- ... -------------··-! 215 alcoholometers compared. 

( .. uthne & Rockwood, ?ilew York-----------------1 Tape cumpared . 
. Looker, II. B., Civil Engineer, District of Columbia._ Tape compared. 

\ Bllre&u American RepubliCB----------------------j Information furnished. 
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PART I. 

PROGRESS SKETCHES. 

No. 1. Sketch of general progress (eastern sheet). 
No. 2. Sketch of general progress (western shoot). 
No. 3. General chart of Alaska. 
No. 4. Map showing longitude stations and connections determined by the electric telegraph between 184'6 a.nd 

June 30, 1892. 
No. 5. Map showing positions of magnetic stations occupied between 1844 and June 30, 1892. 
No. 6. Map showing lines of geodetic leveling run an<l positions of gravity stations to June 30, 1892. 
No. 7. Progress of surveys and resurveys between the St. Croix and the Hudson rivers (with a sub-sketch showing 

survey of the Northeastern Boundary lakes). 
No. 8. Triangtilation between the Atlantic coast and West Virginia; also snll-sketch showing resurvey of Beaufort 

River, S. C. 
No. 9. Triangulation between West Virginia and eastern Missouri along or near the thirty-ninth parallel. 
No. 10. Triangula.tion between eastern Missouri and western Ka.nsa.s along or near the thirty-ninth parallel. 
No. 11. Triangulation between western Kansa.s nnd eastern Utah along or near the thirty-ninth parallel. 
Nu. 12. Triangulation between eastern Utah and western Nevada along or near the thirty-ninth parallel. 
No. 13. Triangulation between western Nevada and the Pacific coast along or near the thirty-ninth parallel. 
NO. 14. Sketch showing the eonuectit>n of the triangulations of Kentucky, Tennessee, Georgia, and Alabama, with 

extension of triangulation in .A.fa.bama towards the Gulf coast. 
No. 15. Progress of the surveys and resurveys on the Gnlf coast of Florida, .Alabama, and Texas. 
No. 16. Triangulation in the States of Wisconsin and Minnesota. 
No. 17. Progress of the survey on the coasts of Oregon and Washington from Tillamook Bay to the Boundary. 
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Coast Survey 

This project currently includes the imaging of the full text of each volume up to the ··List 
of Sketches .. (maps) at the end. Future online links. by the National Ocean Sen ice. 
located on the Historical Map and Chart Project webpage 
(http://historicals.nc<l.noaa. gov!historicals/histmap.asp) will includes these images 
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