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LETTER 

THE ACTING SECRETARY' OF THE TREASURY. 

A Report f r o m  the .Werinten&nt of the U. S. Coast and  Geodetic Survey, s/rowi?ig the 
progress of  worh during the year erzn'rd June 30, 1894. 

TREASURY DEPARTMENT, 
OFFICE OF T H E  SECRETARY, De~ttrlber 7, 1694. 

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 W. W. Duffield, Superintendent U. S. Coast and Geodetic Survey, showing 
the progress made in that work during the fiscal year ended June 30, 1894, and accom- 
panied by maps illustrating the general advance in the operations of the Survey up to 
that date. 

Respectfully yours, % 

W. E. CURTIS, 

Acting Secretary. 
To the Honorable 

T r l ~  VICE-PRESIDENT OF T H E  UNITED STATES 
A N D  PRESIDENT OF T H E  SENATE 

December XI, 1894. Ordered to lie on the table and be printed. 
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LETTER OF TKANSMlSSION. 

UNITED STATES COAST A N D  GEODETIC SURVEY, 
Washingfo?t, D .  C., Decrtirber 4, 1894. 

SIR: In  conformity with law and the regulations of the Treasury Departinent I have 
the honor to submit herewith, for transmission to Congress, the Annual Report on the 
progress of the Coast and Geodetic Survey for the fiscal year ending June 30, 1894. I t  is 
accompanied by maps illustrating the general advance in the field work of the Survey up to 
that date. 

My appointment to the superintendency of the Survey on September 20, 1894, devolved 
upon me the preparatioxi, in part, of this,report which relates to work done under the 
direction of my predecessor in office. 

Very respectfully yours, 
W. W. DUFFIELD, 

Superin fendent. 
Hon. J. G. CARLISLE, 

Secretary of the Treasury. 
.r 
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U. S. COAST AND QEODETIC SURVEY REPOLiT FOR 1894-PAlt'l' I. 

ABSTRACT OF CONTENTS OF REPORT. 

PART I. 

1,cttc:r froui tho  Aoting Socreturg of the  T ron~nry ,  t r a n s ~ u i t t i l ~ g  12ol1ort to  Congross, p. iii. 
1,ottor of trurismission fro111 t h e  Snporir~tundont 1.0 tho Socrutory of t ho  l'reaaury, p. v. 
A1l)habotical indos. 
ISTIIOI)UCTOHY STATI:BIISXT r o l n t i ~ ~ g  to  t l ~ u  progress of tho sovoral branches of tho work of tho Slirvoi d ~ i r i n g  tho  

fiscal your 1894, a n d  roforring t.o sorno ol)orations of spocinl inl~)ortul~c:o, pp. 1-2. 
Arrangeliiont of P a r t  I of tho  Report  r~ucl roft:ronco i o  nppendisos consti tuting l'nrt 11, 1). 2. 
Geriornl etntolnont of progress: Fiold worlc in tho l':r~sturn Division (States e:mt of t ho  J1issiesil)pi ltivor), p. 3 ;  ill 

tho Midtllo Divisiou (Stntos uud Torritorios botwocu tho  hIissiu8ippi Rivor rultl tho llocky JIount,uina), 1). 3; 
in tho Wostoru 1)ivisiou (Sti~toe nnd Territories botwocn the  liocky Mouuti~ina nnd tho Pi~cific: Occnn), 1)p. 3, 4 ;  
in t l ~ o  Division of Alnek:~, 1). 4. B~illotins, Notices t o  >fi~riuore, Goodetio Confuro~ice, 1'11. 4, 5. Explauut io~l  
i)f ICstirnntes, ant1 oatirnntos of oxpenditnrcs for tliu fiscal your onding ,Julio 30: 1806, PI). 7-12. 

Abstrao1.s of rc l~or te  fro111 fioltl pnrties for t ho  fiscill year 1894, pp.  13-71. 
Baatevi~ 1~iviuio1t.-Statcs oilst of tho  3lississil1pi River: Mainc, S e w  I-Inu~pslliru, Veru~ont,  hl:~ssachi~sutb,  Rhodo Islnlitl, 

Co l~~ luc t i c i~ t ,  A'u\v York, h'ew .lorsoy, I'onneylvunir~, I)cl:~wtro, Marylu~id,  District of' Coluu~bin, Virgiui:~, Sort11 
Carolil~n, Soutli C~rrolinr~,  Georgia, Ia'loridn, Alnbrmin, Bliseieaippi, hlichiguu, Wisconsin, Ohio, Indiu11:r. Illiiiois, 
\Vest Virginin, I < e ~ i t ~ ~ c k y ,  'rolino.iseo, pp. 13-37. Colnl~lution of liyilrogr:~l)l~ic snrvey of t l ieh'ort l leaeter~~ lloi~utlury 
J,akos,pp. 13-14. I-Iytlrogr$~l>l~ic usn~~li~rntjolin olr t l ~ o  no r t l~wce t  const of t l ~ u  Gulf of himino, and on tlru ~rortl l  
slloro of Long lslantl Soulit1 l ~ u t w o o u ~ ~ a ~ n ~ n o n n s o t t  Point, Coi~ri., 1111d l i p ,  N. Y., also verifioutiorr of sniling 
lincs betwocn Conoy Isl;~nd, N. Y., ;riicl Cnpo Cl~nrles, I'II., for tho  Const l'ilot, pp. 14, 15. Continnation of 
topographic rosurvoy of I30ston Ilnrbor uiid vicinity, pp. 15-17. I Iydrog~.~i l>l~ic~ resurvey 01' I3ostou 1lrlrl)or nntl 
Ilny, ~ p .  17,18. Tomli-boundary eurvoy nnd loveling of prucisioli ill hl~~usc~cllusotte, 1). 18. Detur~iiination of 
rolutivu gravity w i th  I~nlf-second l>ontlulume ut I3osto11 rind Cambridge. hluas., s u d  Itll:cc::;, N. Y., pp. 18, 1:). 
l'hyeicnl hyclrography, s ~ ~ r v o y  of tho north shoro of X n l i t ~ ~ c k c t  Island, J1:1as., pp. 19-20. Autoluntio titlul rocortl 
a t  Fo r t  Adnu~s, h'o\\,port iIarbor, 11. 21. Colnplctiol~ of' tol)ogmpl~ic snrvoy of tho Connecticut Hirer, pp. 21-22. 
Topography of I l~ i t l so i~  Hivcr, 11. 22.. Cont in~int ior~  of t110 rea~ir\-oy of t he  sl~oroe of Long Is la~id ,  p. 22. 
Automatic t ide  gnugo uncl ticlo iudicnt,or a t ,  For t  I I a ~ i l t o ~ i ,  N. Y., ~ L I I ~  I L ~  \\'illets I'oiut, N. Y., pp. 22, 23. 
Detorruinr~tion of rolntivo grnvitg c~t C11i~rlottcsvillo, Vu., a t  I'riucotoi~, S. .l., nntl :it I'liilntlolpliin, Pa., pp. 23, 24. 
Goodutic oporatioiie iu Nun. .Jorsoy, p. 24, hfuneuromont of n sllort baeo liuo in 13i~ltiii1oro. Bfd., p. 25. 
TolegrapJ~ic doterminntion of t l ~ u  dift'uru~~co in  tho  force of gr1~vil.y l)ot\vcen \\'iisl~iuytoii, 1). C., uncl Baltimore, 
Bld., p. 28. 1Csperiluent:tl loveling in Wnsl~iugton, I). C . ,  11. 28. AlltOlIIati~ ticlttl rcc~ord nt  \ \ ' r~ sh ing to~~  
h 'a~y-Yard,  1). 26. S ~ r \ ~ o y  of tho Outur I)ir~montl Slionl oft' Cnpo l lat turns,  for tlio uso of tho  Light-IIo11so 13onrt1, 
p .  26. Topob~npllic rlnd hydrograpllic: silrvoya of tho  (:oopor, Aahloy, n11d Weudo rivors, v ic i i~ i ty  of Ch:irlustt~n, 
S, C., pp. 26, 27, 28, 29. Ilydrogrnphic resurvoy of St. Sinlons Hnr, oft' tliu r l~trarico t o  St. Gimons Soi111c1, On., 
pp .  29,30. IIydrogrnphic oxaminotione in tho Savnnnuh ltivur ancl Tybco Roads, GR., pi). 30,31. Lilies of lovoling 
of procision across tho  poniusnla of Floritln botwoon St.  A ~ ~ g u e t i n o  luud Codar I<oys, 1)11.31,32. Storil~ier 13laltu'n 
epociul sorvioo ill Chicngo a t  \Vorld'e Col~ilr~biull  Es1)0sitio1l, doturmi~intiol~ of liglit4-l~o~iaes OIL t he  Atlilr~t~ic coitet,, 
nnd I~ydrograpli ic s l~rvoys  on tho  coasts of Florida c~licl Louisial~:~, 11. 32. llyclrogrnphic o sn~ i~ iun t ion  of St. Lucie 
Inlot, Flu., 1). 32. I-Cydrogruphic rusnrvey of I'c~isncola Bay, Fln., p. 33. I-Iytlrogri~phic eurvoyo of watorn 
adjacent t o  I'onsncolu Bny, PI). 31, 35. Topographic eiirvoy of tr ibutnrics of Pousucola Bay, 1). 35. Co~nplotion 
of scheme of reco~~nniee:uico for prininry triangulntion in  Alnbrlmn, p. 36. 'Aetrouo~nici~l statiou I L ~  Chiongo 
l:niversity, p .  36. Guoclotic oporutions i n  Ton~~eesce  nud Kentncky, and nloug tho  Kentucky, Tunnossee, and 
Virginin Stnto linue, pp. 36-37. 

Jlfiddlc Dit.isiott.-Sti~trs riiid Territories betwoon tlio Bfiasieeippi Itivor lrucl thu Rocky >louutains: Minnosot.~~, Sortl i  
Dnkotu, South Dnkotu, Iomu, h'ob~.nskn, Missouri, IC:insas, Arkanens, Iiidinn Turritory, O lc l a l~o r r~~~  Turritory, 
I,onisiimn, and  Terns, pp. 37-42. Goodotic opor:rtione ill Min~iosotn, p11. 37, 38; in I i ~ ~ n s n s  111on~ tl~irty-nit i t l i  
pnrnllol, pp. 38, 30. Goodetic lo\;oling ill hfisuoliri :111d A~ICUIISDB, pp. 39, 40. Scarc11 f0l.8110:11 otY tlte Souill l'nss, 
Mieeieaippi River, 1). 40. lloconnaieseuco for 1r sclioino of trir~ng1111rtiou nloug t h e  l t io Granclo from El Ptrso, 
']'ox., t o  tlio Gnlf of Mcsico, pp. 40,41. Mngootio obsorvutions rit self-rogistoring station ucrir.Son Al~touio, l'ox., 
111). J 1-42. 



VIII ABSTRACT OF CONTENTS OF REPORT. 

Weetern Division.-States and Terrimrien between tho Rocky Mountains and tho Pacific: California, Oregon, 
Washington, Idaho, Montana, Wyo~lling, Nevada, Territory of Utah, Colorudo, Territory of Arizona, and 
Territory of New Mexico, pp. 42, 49. Hydrographic examination a t  Sen Pedro and Ssn Diego, Ccrl., p. 43. 
Hgdrography on the coast of Washington, p. 43. Doterminution of position of wrooks of the eteamors Lo8 
Angrlra, ofT Point Srrr, and of the City of New Tork, on Point Bonita, Cal., pp, 43, 44. Topographio roeurvey of 
San Francisco Bag, p. 44. Mapet io  observations a t  Snn Francisco, Cal., and a t  Seattle and Tacoma, Wash., 
p. 44. Moridian line a t  Tacoma, p. 44. ' Automatic tide gauge a t  Sauealito, Cal., p. 44. Pacific Coast Pilot, 
telegraphic ditiereuce of longitude between Sun Francisco, Cal., and Eugene, Ores., and botween Seattle and 
Tacoma, Wnsh., p. 45. Continuation of the triangulation of the Strait of Jnan de Fuca, pp. 45,46. Hydrographic 
survey in tho Stmit  of Juan do E'uca, pp. 46, 47. Roconnaieeance in Colorado, p. 48. Tronscontinental 
triangulation in eastern Utah and westein Colorado, pp. 48,49. 

Divisioi~ of Alucrka, pp. 50,5l. Hydrob~apl~ic  and general surveys in Alaska, pp. 50,51. Transportation of bonudary 
survey partioa nud of clirouoriiotcre botwceu astronomical stations, and hydrographic and topographic develop- 
merite, pp. 50, 51. 

Special operatione, pp. 53,71. Action tukorl by tho Unitod States and Cnnada Bo~~ndnry  Co~l1mi8aioners to  determine 
on rr. metl~od for marking the international boundary line in tho waters of Pnsean~aquoddy Buy, p. 53. Astro- 
nomical observationn for tho variatiou of latitilde a t  Rockville, Md., and a t  San Francisco, Cnl., pp. 53, 54. 
Siirvey of oyster grounds ill Virginia nncl in  Mobilo Bay, Ale., p. 54. Reeurvoy of tho boundary line 
botween tlie Unitod States and Moxico, p. 54. llesurvey of tlio boundary line betweon California and Nevada, 

.p. 55. Cooperation in tho speed trial of the U. S. cruisor Olyntpia, p. 55. Couti~luation of tlie roconnaiaennce 
and general boundary siirveys in soothonstorn Alaekn in 1893, pp. 55-71. Surveys on the Unuk and Stikino, 
pp. 55, 56. Chronometric longitudes botweeii Sitka and stG>ionn on tho Taku, Stikino, and Uuuk rivers, p. 57. 
T~i:tngulatio~i, topobm:lplig, uncl aetronon~ict~l obnorvntions on tho Stikiue, pp. 57-60. Snrveys on Holkham Bay 
slid head of Port Houghton, pp. 60, 61. Surveys on tho Tnkil and Stikino, pp. 61-68. Rcsurnptioi~ of Alaska 
boiindary srirvoy in 1864, p. 68. Astronomic and mugnotic obnorvntionlt a t  Sitka; reconnaissance on the Unnk, 
p. 69. 'I'riarigulntion and topographic reconnaissance of Chilkat and Tniyn inlets, pp. 64, 70. Snrvoy from 
Malaspina Baeo to the delta of tho Yahtso River, pp. 70, 71. Ailtonlatic tide gaugo a t  Honol~il~i,  Hawaiian 
Islands, p. 71. 

ARETRACTS OF ANNUAI. REI'ORTB FROaI THE AERIETANT IN CHARGE OF OFFICE, TlIlC HYI)ROGRAPNIC IN~PECTOR, 
TIIE DIEIIUREISG AGENT, TIIR ARBIETANT IN CHARGE OF STATE SUXVEYE, AND THE A~SIBTANT IN CIIARQE OF 

 WEIGHT^ Ah'l) MEA~UI~ES,  PP. 71-74. 
SUBOE.FICES, in  IJhiladulphin; ill San Francisco, pp. 74, 75. 
O U I T ~ A I ~ Y  NOTICE, 1). 76. 
T.4131~1.~~ STATP.MENTE AND ANNUAL OFPICE REPORTE, p. 79. Table No..l : Distribution of the Aeld parties of tlie 

Coast nnd Geodetic Survey upon the Atlantic, Gnlf of Moxico, and Paci5c Coasta, and the intorior of tho Unitod 
States during the fiscal year euding .June 30, 1894, pp. 79-82. Table No. 2 : Statistics of fiold cult1 offlce work for 
tho fiscnl year 1894, and total to  Julie 30, 1894, pp. 83-85. Tnble No. 3: Inforrnution furnished the Departmor~ta 
of t,ho Government in reply to  ~pec ia l  requests and to individuals npon npplicntion during the fiacnl Fear ondipg 
.June 30, 1894, pp. 87-91. Offlcc Report No. 1: Report of the A8si~tant in charge of tho Offlce for the 5scal 
gear ending June 30, 1894, pp. 93-116. Offloe Report No. 2: Report of the Hydrographic Inspector for the 
fiscal gcnr ending June 30, 1894, pp. 117-132. OBce Report,No..3: Report of the Disbursing Agent for the 
fincal gear ending Jnno 30, 189.1, pp. 133-156. ORice Report No. 4: Report of the Assistant in chnrgo of 
Stato SIIPVO~B, pp. 157-159. Omce Report KO. 5: Hcport of tho Assistant i n  churge of tho Officu of Sgandard 
Weights and Momurn, pp. 161-163. List of Progrees Sketches, p. 165. Progress Skutchea. 



U. S. COAST AND GEODETIC SURVEY BEPORT FOR 1894-PART I. 

ALPHABETICAL INDEX. 

A. 

ABBOT, F.V., OAPT.,U. S. A. I n  chargoof lmprovomontof Cbnrles- 
ton Harbor, p. 28. 

ABERRATION, CONSTANT OF, 1). 4. 
ABSTRACTS OF REPORTS FROM FIE1,D PARTIES. Enst- 

orn Divieion, pp. 18-37. Middlo Division, pp. 37-42. Woetern 
Divieion, pp. 42-49. Division of Aloakn, pp. 50-62. Specinl opor. 
atione, pp. 53-71. 

ABSTRACT OF ANNUAL HEPOllT FROY ASSISTANT IX 
CHARGE OF OFFICE, p. 71. 

ABSTRACT O F  AxNUAL REPOIIT FROM ASSISTANT I N  
CHARGE OF STATE SURVEYS. p. 7i .  

ABSTltAC'T OF  ANNUAL REPOILT OF HYDROGRAPBIC 
Lh'SPECTOR, 11.73. 

ABSTRACT O F  ANNGAL REPOIIT OF  DISBURSING OPE'l- 
CER, p. 74. 

ABSTRACT OF ANNUAL REI'ORT OF ASSISTAST I X  
CHARGE OF OFFICE OF WEIGHTS AXD MEASURES, 
p. 74. 

ACELEY, S. Y., LIEUT. COMMAXDEII, U. S. N., ASSISTAW,  
pp. 73, 125. 

ADIE MAGNETOGRAPH. Montionod, p. 41. 
AIDS TO NAVIGATION. Paciflc coaat, p. 45. 
AIEAWA,  J A P A N .  Tide.gaugu record of onrthqunke, p. 45. 
AIR PUMP, pp. xi, la .  
ALABAMA, STATE OF, EASTERN DIVISION,p. IS. 
A.LASEA, ABSTRACTS OF IIEPORTS O F  FIELD PARTIES, 

pp. 5032 .  
ALASKA BOUNDARY SURVEY. Holkllnn~ B y ,  Port Iioughton, 

p. 00. Tnku I l lmr ,  S t i k i ~ ~ o  Riler,  p. 01, Ynkut~~L Buy to Y1111two 
River, p. 70. Vlcinitj  uf Tsiyn Inlot nu11 Rivor, p. 70. Expondi- 
turee of, p. 145. Heferoncoe to, pp. 55,07,08. 

ALASKA, PARTY EXPENSES, p.140. 
ALBERT DUMOIS, STEAMER, 11.40. 
ALMY, 0. C.,  LTEUT., U. S. N. Sorvicoa oh Ilnselor, p. 61. 
ANNUAL REPORTS OF SUI'ERINTENDENT. Dietribntion of, 

durlng Sear, p. 107. 
ARCHIVES DIVISION, LIBRARY AND. Annual report of, pp. 

113-110. 
ARIZONA, TEI lRI l  OHP OF, WESTERN DIVISION. p. 42. 
AREAXBAS, STATE OF, MIDDLE DIVISION, p. 8i .  
ARRANGEMENT OF REPORT, p. 2. 
ASHLEY RIVER, S. C. Topographia and hydrographlo survey of, 

pp. 20-28. 
ASTRONOMICAL STATIONS. Chicago University, p. 30. At 

Station Southeoet Base, Kaneas, pp. 38-80. Fort  Wrongell, Alsalio, 
p. 68. Tnkn Rivor, Alaska,p. 00. On Pyramid Hnrbor, Alaakn, pp. 
08-70. A t  Sitka, Aloekn, p. 00. I n  Chnthtim Strait, Alaska, p. 00. 

ATLANTIC COAST. PARTY EXPENSES, p.138.  

BACHE, R. MEADE, ASSISTAXT. Reeurvey of Boston Harbor, 
pp 15, 17. 

'BACHE, STEAMER, pp. 20, 117-113, 125, 132. 
BALDWIN, A. L., TEMPORARY AKD, pp. 4, 68,70. 
BALTIMORE TOPOGIIAPR IC SUKVEY, 1). 26. 
BARKER, Q. F., PROF., p .  24. 

BARKER, J. H., p. 102. 
BASE LINE.  For  city of Baltimore, p. 25. 
BASSETT, F. l)., EXSIGX, U. S. N., pp. 16, 18, 84. 
IIASSETT, ILOBEHT T., pp. 72, 03, 102103. 
DAYLOR, JAMES B.. A S  ISTANT. Services in Virginia, p. 64. 
BELL, EDXONDS G., p. 100. 
BENCH MARK. l'idal, on Commoroid Wharf, Xnntuoket Ielmd. 

p. 20. 
BENEDICT, Ii. Y., p. 23. 
BENUAM, H. R.. ENSIGN, U. S. N. Srrvloee on Hsaeler, p. 61. 
BENSON, W. S., LIEUT., U. S, N. 5orvioee on Baohe, p. 28. 
BIG LAGOON. N w r  Poneucula Boy, Fln., p. 34. 
BIG MOUNTAlX, STIIUNE RIVER. ALASKA, p. 68. 
BISON, COLORADO. I'rlolnry Station, eelected, p. 48. 
BLACK\VATBR BAY, FLA.  Topogn~pl~lo eurvey of, p. 35. 
BLAKE, STEAMER, 1111. 32, 33, 40, 11&118, 120, 132. 
BRANDIN, J O H S  J., EXSlGh', U. S. N.. p. 30. 
BLOXAM, XT. T., p. 25. 
BOATS. Ueo of, i n  St~kinu River. Alaeka, p. 87. 
BOSTON IIARBOIt. l'..pogra~,l~lo resurvey. )ID. 16. 17. Hydro- 

graph10 ree~irvcg, 1 1). 17. 117. 
BOSTON, MASS. I ' ond~~ l~nn  Statloll, p. 18. 
BOUNDAIiY BE WEEN ICEKTUCKY,TENNESSEE, AND VIR- 

GINIA,  p. 80. 
BOUNDAltY L I X E  BETWEEX ALASIIA A S D  BRITISH CO. 

LUMIIIA, p. 55. 
BOGHDAllY L I S E  EETIVEEN CALIFORSIA AND NEVADA, 

p 55. 
EOUNDAIIT LINE BETWEEN UXITED STATES AND MEX- 

ICO. Rouurvay of, p. 54. 
BOUNDARY LINE.  Ih'TEliN ATIONAL, I N  PASSAMAQUO3DY 

BAY, XE., 11. 53. 
IIOUNDARY L I S E ,  GTAH AND COLORADO, p. 48. 
BOUNDARY SUILVEY, ALASKA. Expendi turn  of, p. 145. 
BOUNDAHP SUXVEY I'ARTIEJ. Transportation of, p. 61. 
BOU'L'EI.LE, JOHN U.. 11.05. 
ROWS151l, 1':. A., 1'I:OF.. pi). 24, 157. 
IIOYD, C. n., ASS1STAN'l7. lloeurrey of Boaton Harbor, p. 17. 

Snrvey of Conner.ticat Ilircr, p. 21. Topognrpl~io survoya In tho 
vioinity of Charloaton, S. C.,pp. 20, 27, 117, 118. 

BRABAZON, DOMINIOT LAXD SUIIVEYOR, p. I. 
IIRACRl<TT, C. F., PROF., 11. 23. 
BII ADFOIlD, GEllSUOM, ASSISTANT. Roport of Chart Division 

by, 1)11. 102-106. Refe~encce to, pp. 72, 88. 
IIRAID, ANDREW, ASSISTANT, p. 74. 
BRIDGEPORT, CONN. Tidnl bench mark, p. 14. 
BROWER, FLORENCE, p. 88. 
BHOWN, BOSTON, p. 108. 
BROWh', JORN II., p. 100. 
BRUNNER PENDULUMS, p:2. 
BRUCE, S A X D t ,  p. 108. 
BRYAET, S E I L ,  p. 102. 
BUBBLE TENDER. Uee of, in lovellng, p. 81. 
BUCHANAN, A. II., PROF., ACTINQ ASSISTANT, pp.6, 88,87, 

157, 156. 
13ULLXTINS. lbfemnco to, p. 4. 
BURDEN TRIGONOMETRIC STATION I N  N E W  JERSEY, 

p. U. 



X AI~PHABETICAL INDEX. 

BURROUGHS BAY, ALASKA. Astronomical Station, p. 50. 
BURTON, A.  E., PROF., p. 10. 
BUTLER. WI1,LIAM H.. p. 109. 

C. 

CAHERONNE POINT, ESCAMBIA nAY, p. 34. 
CALIFORNIA. STATE OF, WESTERN DIVISION, 1). 42. 
CAMBRIDGE. MASS. Ponduiunl Station, 1). 10. 
CAPE MANIIY, ALASKA, 1). 08. 
CARMAWCH IAIGE1',  STRAIT  OF J U A N  DE IWJCA, p. 47. 
CARTER, 0. M., CAI'T., U. S. A. Cooperutiou of, 1). 29. 
CARVERS COVE, p. 14. 
CHANDLER, L. IF., ENSIGN, If. S. N., p.18. 
CHAPMAN, D. C.. p. 102. 
CHARLESTON, S. C., SUHVEI' OF ASHLEY, COOPER, AND 

WAND0 RIVERS, pp. 117, 118. 
CHARLOTTESVILLE, VA. I'endulum Station, 1). 23. 
CIIART DIVISION. Roforenco to, 1). 72. Annual roport of,' pp. 

102-105. 
CHARTS. Comparison of iesuoe of, during se\.ernl flacnl yenrs, p. 

103. Engraved c l ~ ~ r i n g  yrnr, 1). 100, Now. issued, 1). 104. Ihceiptn, 
laeuee, pnd gonornl cli atribation of, pp. 1M, 105. N u m b r  of, aont 
to and sold by enlee agents, p. 105. 

CHICAGO UNIVEIISITP ASTRONOMICAL STATION, 1). 30. 
C E I L U T  INLET. ALASKA. S~lrvops in. 1). OD. 

DENVER, COLO. Gravity observations r o f o d  to, p. 30. 
DEYILLE, SURVEYOR-GENERAL, p. 60. 
DEXTER, PAUL, p. 102. 
DIAMOND SIIOAL. Survey for I , igl~tEouso Bonrd, p. 26. 
DICKINS. E. F., ASSISTANT. Roferenc-m to, pp.4,121. Sorvicoa 

in Ainaka, 111,. 50.55,50. Survey of Stikinu River, p. 02. Sorvcy of 
IJu~rk River, pp. 08,60. 

I)ILL, A. I'., I'ILOT, 1). 43. 
DISUUIISING OFFICEII. Annllnl report of, pp.74,133-1%. 
DISCOVERIES OF ROCKS AKl) REEFS, p, 4. 
DISTKICT OF COI,ULIUIA, EASTERN DIVISIOK, 1). 13. 
DONN, F. C., 11. 128. 
DONN, JOIIN W., ASSISTANT. Sllr\.oy a t  Ciinrleatuu, S. C., pp. 

20,27,117,ll8. S I ITVO~ of Con~iocticut IIivor, 1). 21. 
DOOLIT1'I,E, M PRICK LI., p. 95. 
DOOILICS, W. R., p. 00. 
DOUGLAS, H. T., COL., p. 25. ' 
I)OI'LF:, J. G., ENSIGN, U. S. N. Sorvicos in Alnnka, p. 50. 
DRAWING DIVISION. ILuforo~~ct~ to. 11. 72. A I I I I U ~ ~  roport of, 

.. ... 
PI' w ,  IUU. 

DILISCOLL, A., DOMINION LAND SUIIVEPOH, 1). 63. 
DILUM, JORN \V., 1). 109. 
DUKCAh' ROCK, S'TIIAIT 01" J U A K  Z)E FIJCA, p.47. 
DUNTZR ROCK, SI'BAIT O F  JUAN 1)E FUCA, p. 47. 
DYER, HORACE, p. 108. 

CHILTON, W.  B.. p. 74. 
CmPUNETICOOK L JKE, p. 13. 
CHRISTIE, A. S., pp. 04, 00. 
CZIIONOMETRIC LONGITUDES I N  ALASKA, pp. 51,57. 
CITY OF N E W  YOILK, STEAMER. Wreck on Point Uouitn, 

pp. 44-45. 
CLALLAM BAY, OREG. Exnminntion of, p. 47. 
CLAPI', W. A., p. 21. 
CLARKE, L .  J. ,  ENSIGN, U. S. N. Sorvlces on Haaslor, p. 51. 
CLARVOE, G. W., p. 110. . 
SLAY, F. W., pp. OD, 128. 
COAST I'ILOT DIVISION. Ruforonco to, p.73. Report upon, p. 

125. Annual roport of, pp. 128-130. 
COAST PILOT,  BTC. Pnrty exponsen, 1). 141. 
COLONNA. B. A,, ASSISTANT I N  CIIAILGE OF OFFICE. Ref- 

erence tu, 1). 71. Roliort of, pp. 03-04. 
COLOR4DO. STATE OF, WESTERN DIVISIOS, p. 42. 
COMMISSIONERS FOR MARKING 'THE NORTIIEAST BOUND. 

ARY, p. 53. 
COMPUTING DIVISION. Iloferonco to, 1). 72. Annual roport 

of. D. 04-06. 

. . 

CHILKOOT INLET,  ALASKA. Survey of, 1). 70. 

. . 
CONNECTICUT RIVER. Tupogmpl~ic Hnrrey of, p. 21. 
30NNECTICUfr, STATE OF, EASTERH l)IVISION, p. 13. 

I E. 

COOPER r t r v e n ,  s. u. Ilydrograpbic survey of, pp. 271 28. T O ~ O .  
graphic eurvey of, 1). 20. 

COHXELL UNIVE:RSITY, p. 19. 
COSMOS, STEAL1 LAUNCH, pp. 50, 121, 127. 
COULSON, W. C., CAPT., U. S. X. M., p.74. 
COURTENAY, EDWARD H., p. 94. 
CROSBY, F. II., LIEUT.. U. S. N.. ASSISTANT. Rofercnccl to, 

p. 43. I n  cou~mand of stenmor McArthur, pp. 122, 123. 
CRUTCIIFIELD, IIAPLOR, p. 100. 

D. 
DALE, JOHN, pp. 114, 115. 
DARNALL, C. N., p. 110. 
DAVIDSON, GEORGE, ASSISTAXT. Roforo~lcoa to, pp. 4, 5, 43, 

44. Obaervatio~~e for ~ ~ r i n t i o n s  of lutituclc, 1). 54. I n  cllnrgo of 
Californln and Nevacla boundary liuo alir\.c!y. p. 55. Stntio~l ontab- 
lished by, in 18e9, p. 60. Aneiatnut in chnrgo of eubolnco a t  Sun 
Frnnciaco, p. 74. 

DAvIDSON GLACIER, ALASKA, p. 70. 
DAVIDSOK, T. D. Servicos in California, p. 54. 
DEAKYNE. HEIIISERT, LIEUT., U. 5. A., p. 23. 
DECKSIL, D. J., P .  A. SURG., U. S. N. Services in Alaeka, p. 50. 
DEETZ, C. H.,  p. 99. 
DEFFOKGES, C O M b l a D A X T ,  pp. 2,30. 
DEGROFF, EDWAIID, p. 57. 
DELAWARE, STATE OF, EASTERN DIVIBION, p. 13. . 
DELUCE, W. H. IIecorder on scl~oot~or Transit, p. 35. 
DENNIS, W. H., ASSISTAXT. Rufurenw to, pp. 72, 03. Report 

of Drnwing Dlvlslon by, pp. 99.100. 

EAGRR, SCIIOONER, pp. 15,17,18, 111,118,120,132. 
EARNIIS'I', SCIIOONER, pp. 121,122. 
EARTH MAGNISTIC CUHILENTS, p. 42. . 
EARTHQUAKE WAVE. Sl~o\vn ou title gaugoe, p. 46. 
EASTERN CHANNEL. SITKA. Hook cliscoverecl in, p. 4. 
EAS'I'ICIIY DIVISION, STATES EAST OF MISSISSII'PI RIVER, 

p. 13. 
EAST RIVER, FLA.  Survey of, pp. 34. 35. 
EATON, C. P., ENSIGN, U. S. A'. Sorviccn 0x1 Hnealor, p. 51. 
EDNUNDS, F. \V. 1IefBm11c.re to, pp. 75, 121. Sorvicos in Alnsks, 

pp. 50, 50, 71. Serviws in C~~lifornin, py. 44, 54. 
EIblUBCK, \\'ILLlAM, ASSISTAX'T. Itcforeneu to, p. 4. Trana- 

c o n t i n o ~ ~ t d  t r i n~ )g~~ la t ion ,  py. 48, 40. 
ELECTRICAL STANDARDS, 1). 101. 
IELECTI:ICAI, UNITS, 1). 4. 
ELECTIIOTTI'ING, STATISTICS OF, pp. IOU, 101. 
ELLIS, E. 1'. 1). 08. 
EMMEIIICH, CIIAItLES F., LIEUT., U.S.N., pp. 51, 74, 125. 
ENDEAVOIt, STEAMER. pp. 14,15.20,20,30,110, 120,120,120,132. 
ENDICOTT AIZll, IIOLKSIAM BAY. ALASIIA, 11. 0.5. 
ENGRAVING. I>IVISIOh'. IIoforonco to, p. 72. Anut~al  roport of. 

pp. 100, 102. 
ENGRAVING, STATISTICS OF, p. 100. 
EIIICIISEN, I'AUL VOS, p. 00. 
IZSCAMDIA DAY, I'LA., pp. 34, 86. 
ESTILIATEB, ESI'LANATION OF. p. 7. 
ISSTIMATES FOR 1800. Field orponsea, pp. 8, 0. Intornntional 

Geodetic A~socintiou, 1). 0. h f ~ ~ i u t o n ~ ~ n c o  of vceeols, p. 0. Fioid 
ofllcors, pp. l0 , l l .  Oftico force, 11. IU. 0Jllc.o oxpellsea, p. 11. I'ri~lL 
ing nnd binclinp, p. 12. Olllco of Construction of Standard Weigllta 
nud Mcneures, p. 12. 

ICUDUK,  SAMUEL L., p. 109. 
BXAMIXER, U. S. CIVIL SISRVICIS COMMISSLOH, p. 72. 
EXPENDITCIIES. Ge~~cr i t l  r1*cal)itulntion;1,. 154. 
EXI'EN1)ITUJtES of tllo 1'. S. Conat arltl (;eoclotic Survey for tho 

flncul yenr ondillg JIIIIO 30, 1804, PP. 134-151. 
EXPENDTTUICES, siuco luut report, on mroont. of 1110 alq)ropl.ia- 

tions for tho Sarvico of the flsonl your o l l d i ~ ~ g  J u n e  30, 18W, pp. 
151-150. 

P. 

FAIRFIELD, GEORGE A., ASSISTANT. ILoforoncon to, pp. 4, 
'24, 93, 01, 08. I n  cllnrgo of T ~ d u l  Divieion, p. 20. I n  cl~nrge of 
Stntu Survoya, 11p. 30, 37. 74. I n  cllnrgo of E : I ~ ~ I ~ I L v ~ I I ~  Division, 
p. 72. IIoport of El~grnving Division by, PP. 100-102. Itoport of 
S t a h  Surveyn by, pp. 157-150. 

FAIRFIJCLD. W. IS., ASSISTANT. Iteferor~co to, p. 4. Survey of 
Cnlifbrnin ancl No\.ndn boi~ndary, p. 55. 

FAIIIS, 11. I,., TEMPOItARY AID, pp. 4, 40. 
FARQUllAR. KSIIILY. 1). 05. 
F I E L D  ANJ) OFFICE DETAILS, IHDEX TO, p. 77 



ALPHABETICAL INDEX. X I  

FIELD OFFICERS. ~nlnrioe, pp. 184,135. GULF COAST, ETC. Par ty  expensea, p. 139. 

a. 
GANKETT, 6. S., p. 45. 
GAltLASD, If. It., p. 102. 
GARRIqTT, L. U., LIEUT., U. S, X., ASSISTANT. Iloforul~ces ! 

to, pp. 15, 120, 120. Survoy of Uinnlond Shonl, 11. 20. Sttr\.uS of , 

St. S h o n e  Bnr, 11. 20. I 

GBDNEY, STEAMER. 1)p. 40, 123, 127, 132. ! 
GENERAL EXI'ENSES. Il~ntrl~munta, ctu., 11p 140-148. Engrrtv. 

i116, ~IrInting, otc., pp. 14U, 150. Stntionory, utn., 111). 150, 151. : 

Contingeuuiee, pp. 151, 152. Kocnpit~tlntion, 11.152. Clnaalflantiorl, ! 
p. 153. 

GEODETIC CONFEItEKCIC, pp. 4, 04. 

Fln., p. 31. I n  Aliesol~ri nntl ark nun:^^, pp. 30, 40. 

I 
GEODETIC LEVELING. Ilotwoen St. Aogue t inua~~d  Cedar Kuyu. . 

I 
GEODETIC OPERATIONS. Extenttiou of trinugulntion ill Buw ' I 

Jursoy, 11. 24. I n  Tonnc:rreoo, I(onttlcky, nud Virginin, 11. 30. Trl. 
angulrrtion in Miunoeotn, p. 37. Trinngulution iultnnene, 11. 38. I n  I 
onntorn Utah and woetern Colorado, 11.48. 

GEORGIA, STATE OF. EASTERN DIVISION, p. 13. I 
GIUItOA'S, J., DOMIA'IOK LAND SURVEYOII, 1). 5i. 
GILBERT, J .  J., ASSISTANT. Roferoncoeto, pp. 4,123. Triangtr- I 

lation, Strnit of Juun du Fucn, pp. 45. 47. 
GILMAN, U. C., PRESIDIZNT, p. 25. 
GOHIlE, FRANK C., p. 102. 
GOODFELLOW, EI)WAHI), ASSISTAXT, 11. 74. 
GOODSPEED, I'llOF., 11. 24. 
GORE, J. II., PROF., 11.6. 
GRAHAM, F. M., 11. 21. 
GRAh'D JUXC'I'ION, COLO. Longitade Spt lon,  p. 40. 
GRmD LAKE, ME., 1). 13. 
GRAKGER, F. D., ASSISTAXT. Tr~lecont inenta l  trlnngolntion, 

pp. 88, 40. 
GIIAVITY. Al)rolutcr, nt \Vnsllington, p. 2. 1)itreroneo 11ot.weo1t I Baltimoru n l ~ d  \\'nal~inpton by tulogrnph, 11. 25. AL Snn Brnnuinco, 

,Nount IIn~niltou, Snlt Lnko City, Dcnvor, Montronl, nnd \trolllling- 
ton, p, 30. Party OXp~~IIu8,11.142. 

GRAY, ElIUE:T, T IDAL OI3SERVJCR, p. 41. 
GREAT GLACllclt, STIKIXE IIIVEH, ALASKA, 11. 68. 

I 
GREEN, C. L., pp. 16, 80, 120. ' 

GREEN, FREEMAN R., p. 100. I 
CIIEENWICH. Tidnl l~enull mnrk, 11. 14. I 

GRIFFIN,  R. J. ,  DISBURSING AGENT. lloferonco to, 11. 74. 
Roport ne dinl)~lraing ngont by, p. 133-160. 

QRTS\VOLD, B. ]I., JR.,  p. 'LO. . I 

F I E L D  PAl?TIES, AIISTRACTS OF REPORTS FltOM, WEST- 
ERN DIVISIOX, p. 42. 

F I E L D  PARTIES, I N  MIDDLE DlFlSION. Abstrnut of roporte 
of, 1'. 37. 

BISCIIER. E .  G.. p11. 23, 110. 
FISCIIEIl, L. A, ,  p. 101. 
F ISU AND PISHERIES COMMISSION, p. 64. 
F I V E  FATROhI BAXK LIGHT-SHIPS. Positions' of, dotor- 

~ninod, 1). 16. 
FLI<MEIl, J.  A., ASSIST AN'^. Sc!rricen in Alnekn, 1111. 57, 58, 06. 

Topograpl~iu ruco~~n~ iee t lnc~~ ,  vieillity of 'l'niyn Inlut, 11. 70. 
FLOOD I N  STIKINE RIVER, ALASICA, 1). 07. 
FLOOD I N  UNUK RIVEIt,  ALASKA, p. 09. 
FLORIDA, STAT13 OX', EASTERN DIVISIOX, p. 13. 
FLPhrN,  HEKRY F., p. 00. 
FLYXX, SAIIAH E., 11. 10D. 
FLPNXE, LIIZUT. l  U. '. In commnnd atrrnlllcr 

Getlnoy. pp. 40. 1'23. 
FOHNEY, STEIILfAX, ASSISTABT. Hoforenco~ to, pi). 4, 120. 

Cou11)10tlo11 of 11ydrogrnpl1iu nitr\.ey of 11ort110n~tur11 b o ~ ~ ~ l d n r y  
lakea, 11. 13. Roeonnnie~nnce rtlonl: Hio Grnndo, 11. 41. 

FORT HAMILTON. 'Ti110 gtt~rgu, 1). 22. 
FORT WILANGELI,, ALASICA. Astronomlual StnLion, 11. 57. 

Pond1rl11111 Shtion, 50. 
FOWLER, 15. B., p. 00. 
3WX ISLAND THOIIOUGIIFARI~. Rockn diecovorod in, pl).4,14. 
FRENCH, H. O., p. 110. 
FRESCH,  0. D., ACTISU AID. llofcrertco to, 11. 4. Sorriw8 111 

Alnnkn, pp. 02, 03, 00. 
FItESHWATER HAY. Antrouomic~l Stntion, p. 00. 
FUCA, STEAM I,AUXCH, ~11.51, 122, 127. 
FUERTES, E. A., I'ROF., p. 19. 

IIOGGATT, I\'. I%., ENSIGN, U. S. X. Sorvicen in Alnekn, p. M). 

IIOLKHA3I BAY, ALASKA. Survoye on, pp. OO,O5. 
IIONOLULU. Tidal 11rc.diotiuns tor, p.m. 
IIOKOLULU TIDE GAIJGE. Enrthqunku wnvo, p. 45. 
HOILXE, \VII.LIAJI H., p. 102. 
H 171)SON RIVER. Topogrnphic sllrvuy of, 11.22. 
IIlJlIL&Y, DANIEL, pp  95, 00. 
IIYDROGRAPBIC AND GENERAL SUllVEPS I N  ALASKA. 

11. 50. 
HYDROGRAPHIC DlSCOVEIlIES AN1) 1)EVELOI'hfENTS 

AXKOUNCEI) I N  NOTICIES TO UAIIIliIIPS, p. 4. 

IIYDlIOGRdl'IlIC 1)IPISlON. Ilcfe~oncca to.11p. 13,125. Anuunl 
rnpol t of, 1111. 127, 128. 

IIY 1)BOGltAPIIIC ICXAMINATIONS. For tho Cunat Pilot, Gulf 
of N n i n ~ ,  north alloru of Long Ialnnd, rutd of conat butween Coney 
Telnncl nr~d Cnpo Ol~nrlen, 11. 14. Snvannnl~ Ilivornn~l TyboeRoade, 
Gn.. 11. 30. Of St. Lt~uio Inlot, Fln., p. 82. A t  San I'odro and Snn 
Diugo. Cnl.. p. 43. 

HYDROG1:APIIIC IXSPECTOR. Annual report of, pp. 117-132. 
HY1)HO(:RAPHIC SURVEYS AND IIESUR\'EYS. Nnrtheastorn 

b o ~ t u d : ~ ~  y lnlioa, p. 13. Of Boeton Harbor, 1111. 17, 117. Of Aahloy, 
Cuopor, nnd Wt111t1o rivere, S. C., l1p.27, 28, 117, 118. OF St. Sinlona 
Bnr, Gn., pp. 20, 120. I n  Louisinnu nnd Bloridn, 11. 32. Of Peneu- 
coln Bny, Fln., nod ndjncont wntera, 1111. 33, 31, 118, 110. Tampn 
ISny. Yln., p. 110. Sitkn Htubor, Alneka, n~rd nppronohea, 11. 121. 
S tu to r~~o t~ t  of, oxcu~~tc(l during tllo flacal yunr, p. 123. 

IISDROGRAPHT. Conetof T\'nel~ington, p. 43. Of San Franuisoo 
Entrnnco, 1). 43. Strait  of Junn do Fuca, p. 46. Atlnntio Coaat, 
p11. 117-120. Pnoiilo Coaet, pp. 121-123. 

I. 

IARUELLA, C. T.. ASSISTANT. Rofurenco to, p. 22. Renurrey 
of Uoaton Harbor. p.  15. 

ICY CAPE, ALASKA, 11. 08. 
IDAHO, STATE OF, WESTERN DIVISION, p. 42. 
II.I.INOIS, STATE OF, EASTERN DIVISION, p. 18. 
INDIANA, STATE OF, EASTERN DIVISION, p. 13. 
Ih'DIAN TERRITOItY, M1DDI.E DLVISION, p. 37. 
INSTRUMENT DIVISION. IWcrenoo to, p. 73. Annual report 

of, p11. 108-113. 
INSTBUhlEXTS REPAIRBD, PUIICIIASED, AND MADE 

1)I'RTPI'G T E E  1111. 110, 111. 
INTERNATIONAL BOUNDARY L I N E  SURVEY, ALASKA 

AND BRITISH COLUMBIA, p. 56. 

GUNXISON, COLO. Antrononliunl Stntiou, p.40. 
GUTIIRIIS, J'. A., ASSISTANT SURGEON, U. S. N. Services on 

tho Blnke, 11.34. 

lli. 

EAGMAXN, J. K., pp. 102,103. 
IXALTEII, CARL P., 11.14. 
I ~ A L T E I ~ ,  1:. R , ASSISTANT. uayet io  obRometions, p. 41. 
IIAXII.TON, UAJ'ID, 1 ~ 2 1 .  
IIANDLAH, hl. L., p, 102, 
HARUAUGH, C. A.. 11. 101. 
~ I A R B E I ~ ,  G. 1s.. I.IEUT., I:. S. N., ASSISTANT. I n  ugmmaud 

of stenmur Nnsalor. 1111.51, 08,121, 122. 
IIARPKESS, WILLIAhf, PROF., U. S. N., p.5. 
HAIIltIS, ILOLLIX A.. p.W. 
U4BRISOh',  VIRGISIA,  p. 08. 
HASSI.IPIR, STEAMEII, p11. 50,51,50, 02,07,00,13,121,125,120,127,132. 
IIAITFORDT JOHN F., AID. Ituforcncc~a to, pp. 04, 00. Service8 

hluxi(!nn lioun(,nry L ~ ~ ~ ~ ,  55, Sorvicce in Alaak,,, ,,. 70. 
HA;I,AIID, I)ANIEL I,., P. 1)5. 

IIEIK, SOPHIE, 11.93. 
III':LES, LAT;KCII, 11.127. 
HENSXL, MAllTIN, 
IIEIiI3EI<T, W. C.. ASSISTANT ENGINEER, U. S. N. Sa r~ . i ce~  

on IIn~alcr,  1). 51. 
UILDRIS'I'If, L). 
IJILI,, IVY, pp. 102,103. 
UII,l>, I\-. I?., 11.54. 
HOAG, \V. It., PROF., ACTING ASSISThh'T, pp. 5,37.98,158,150. 
UODGKIXS. \I7. C . .  ASSISTAXT. Roforencu to, p. 150. Topo. 

pephiu  a - rVcy ucur Cbnrloeton, 6. C., 11. 27. Servicee in Alaska, 
11p. 62, 03,06,07. 



XI1 ALPHABETICAL INDEX. 

INTERNATIONAL BOUNDARY, NORTHEASTERN, p. 13. 
INTERKATIONAL BOUNUAKY, UNITED STATES AND 

MEXICO, p. 2. 
INTERSTATZ BOUKDAKY LINE, B E r W E E N  CALIFORNIA 

AND NEVADA, p. 65. 
I o w a ,  STATE OF, MIDDLE DIVISION, p. 37. 
ITHACA, N. Y. Pendulum Station, p. 10. 

JACOMINI, CLEMEWT, p. 110. 
JASPER,  ROBERT T., LIEUT., U. S. h'., p. 125. 
JOHNS HOPKINS UNIVERSITY, BALTIMORE, MD. Pondu: 

lum Statlon, p. 25. 
JOHNSON, NOAH, pp. 37, 158. 
JONES, CHARLES H., p. 109. 

16. 

KANSAS, STATE OF, MIDDLE DIVISION, p. 37. 
KASAAN BAY, ALASKA. Rock cllscnvorecl in, p. 4. 
KATES SEEDLES. Elevation of, p. 68. 
KEARNEY, S, A., p. 110. 
KELLY, JUDGE, FORT WRANGEL, ALASKA, p. 50. 
ICEMSILEIt, OTTO, p. 102. 
KENTUCKY. STATE OF, EASTERN DIVISION, 11.13. 
KEYSER, LOUIS P., p. 102. 
KHATSCKIN VALLEY. CHILKOOT INLET,  ALASKA, 1). 70. 
KING, H. SIDNEY, ~ 1 l ~ l W 2 , l O B .  
KING, W.  F., CANADIAN BOUNDARY COMMISSIONER, pp. 
53, 50. 

KINGS POINT, K. C. Trigonometric Station, p. 28. 
KLINE,  G. W., EKSIGN, U. 6. N. Services UII steamer Bacbo, 

p. 26. 
KI.OTZ, 0. J.,  p. 50. 
KLOQUAS. INDIAN VILLAGE, ALASKA, p. 70. 
KLUCHMAN CANYON, TAKU RIVER, ALASKA, p. 01. 
KIJMMELL, CHARLES H., p. 06. 
KUSHINIOTO, J A P A N .  Title-gauge w o r d  of earthquake, p. 45. 

L. 

LAKE PALFREY, ME., y. 13. 
LATITUDE. Observations nt Sorltheaet Base, Kana.. p. 30. Of 

Tawrna Longitude Station, p. 45. Vorintion of, dcterminnd a t  
Rockville, Md., p. 53. Variation of, determined a t  Snn Francisco, 
p. 54. 

LAUXblANN, M., p. 110. 
LAWN, KATE,  p. 03. 
LAWSOK. JAMES S., ASSISTANT. Denth of, p. 76. 
LEACH, GEORGE, p. 1OQ. 
LEOPOLD, H. G., ASSISTAN'T ENGINEER. U. S. N. Servicos lo 

Alaska, p. 50. 
LEVELING. Experimental In Washington, D. C., p. 25. Between 

St. Augustino w d  Cedar Keys, Fla.. p. 31. In Mlenouri nud Arkan. 
nan, pp. 39,40. Pnrty oxpensea, p. 141. 

LIBRARY AND ARCIIIVES DIVISION. Referolico to, p. 73. 
Annual report of, pp. 113-110. 

LIGHT-HOUSE BOARD. Survey of Outor Diamond Shoal for, p.28. 
LIGHT-HOUSES. Usterninntion of gwgrapliic posltionn, p. 32. 
LIGHT-SHIPS. F I V E  FATHOM BANK, h'. J., AND ON WINTER 

QUARTER SHOAL. Geographical poeitlons dotenninod, p. 16. 
LINDENKOEL, 4.. p. QQ. 
LINDENKOHI,, n., 1). so. 
L I N E K W S  BAY,p. 14. 
LITTLE,  F. M., p. 08. 
LITUYA BAY. ALASKA. D. 69. 

LYNN CANAL, ALASKA. Surveys in, p. 08. 
LYONS, CURTIS J. Tidal observor a t  Honolulu, p. 71. 

MACARTHUR, J. J., DOMINION LAND SURVEYOR, pp. 6 2 4 .  
MAGNETIC EARTII  CURRENTS, p. 42. 
MAGNETIC OUSEKVATIONS. Nonr Sun Antonio, Tox., p. 41. I A t  Sun Rancisco, Cal., Seattle an11 Tncoma, \Irash., p. 44. s t ra i t  

of Juan  do Fi~ca. D. 40. Sitka. Alnaka, I I ~ I .  bi. 00. Fort  Wmne l l .  
Alneka, p. 60. ~ ; k u  lnlet,  p. 02. Pyrainid lIarbor. Alaska, < 70. 
Kloq~ian, Alaska, p. 70. 

MAGKETICS. Par ty  expenms, p. 141. 
MAHON, C., p. 90. 
MAINE,  STATE OF, EASTERN DIVISION, p. 13. 
MALASPINA BASE, ALASKA. Mcutionod, p. 70. 
MANATEE GRASS. Disappearance of, lu Iudiau River, Fla., p. 83. 
MANGUM, W. P., pp. 102, loa, 115. 
MAPES, L. A., p. 102. 
MAPLE, LIGHT-HOUSE TENDER, p. 20. 
MAPS. Racently a c q n i r ~ l ,  pp. 114,116. \ 

MAREEN, M., p. 25. 
MARIA DE GALVAEZ BAY. Hydrogrnpliy in.11. 85. 
MARINDIX, H. L., ASSISTANT. Reforencs to, p. 120. Phyalcal 

hydrog~nphy, p. 10. 
MAItSHALL, H. T., p. 20. 
MARTIN, ARTEMUS, pp. 114, 115. 
MARYLASD, STATE OF, E-iSTERN DIVISION, p. 13. 
BIASON, JOHN II., p. 100. 
MASSACHESETTS, STATE OF, EASTERh' DIVISION, p. 13. 
MASSACHUSETTS STATE TOPOGItAl'HICAL SURVEY, p. 17. 
MAUPIN, WILLIAM C. ,  p. 110. 
VcALPISE,  K., P. A. ENGINEER, U. S. N. Services on tho 

Blake, p. 34. 
MCARTHUIC, STEAMER, p p . ~ , ~ ,  122, iu, 1%.1rn,1n,132. 
bIcCOI1KLE. SPENCER C.. ASSISTANT, yp. 72,75,93. 
MrCORMICK, C. M., ENSIGN, U. S. W., p.35. 
McCORMICK ODSERVATORY, p. 2. 
YoDONALD, MARSHALL, COL., U. S. FISH COMMISSIOKER, 

p. 64. 
McUO\VELL, J. A.. p. 109. 
MoGOINES, THOMAS, p. 109. 
McGItATH, J. E., ASSISTANT. Hcfereuces to, p p  4, 121, 122. 

Sorvices in Alaska, pp. 50, 50, 68. 61, 87.08, 70. 
l lcLAh'E, W. 11.. p. 100. 
McLEAN, WALTER. LIEUT., U. S. N.. ASSlS'l'AKT. Refmrenoe 

to, p. 125. In  cl~orge uf Hydrographic Uivlnion, p. 73. Report of 
Iiydrogmphic Divi~lon by, pp. 127, 128. 

MENDENHALL, C. E., ACTING AID,  p. 63. 
BIENDENHALL, T. C., SUPERINTEHDENT, 1111. 63, 03, 97. 
MENTZ, G. W., LIEUT., U. 6. N., ASSISTANT. I n  con~maud of 

ateanlor Blake, pp. 32, 118. Searoh for el~oal olf Miemisnippi River, 
p. 40. , . 

MERIDIAN L I N E  AT TACOMA, WASH., 1). 44. 
METEOROLOGICAL CONDITIONS, S T I g I N E  RIVER, 

ALASKA. p. 06. 
MICHIGAN, STATE OF, EASTERN l)IVISION, p. 1:). 
MIDDLE DIVISION, STATES A N D  TEIIRITORIES BETWEEN 

T H E  MISSISSIPPI  IlIVEH AKL) TI IE  ltOCKY MOUNTAINS, 
pp. 37-42. 

MINOR, JOHN W.. p. 109. 
MINNESOTA, STATE OF, M1L)DLE DIVISION, p. 37. 
MINNESOTA, STATE SURVEY OF, pp. 168,160. 
MISCELLANEOUS DIVISION. Reference tu, p. 72. Annual 

report of, pp. 305-109. 
MISKINNON, A. J., p. 16. 
MISSIBSII~PI  RlVEIL COMMISSION, p. 2. 

LOYG ISLASD. Topographic rosurvey of shoros,p. 22. I MISSISSIPPI, STATE OF. EASTERN- I)IVISION, p. 18. 
LONGITUUES BY CIf 11ONOMETERS. I n  Alaska, pp. 61,57. MISSOURI, STATE OF, MIDDLE DIVISION, P. 87. 

Taku River, Alaska, p. BB. Pyramid Harbor, Alaako, p. 70. 
LONGITUDES, TELEGItAPHIC. Seattle. Twomn, Wash., p. 45. 

San Francisco, Cal., and Bugone, Oreg., p. 45. 
LOPEZ, R. F., LIEUT.. U. S. N. Attachod to qteamor Gdney ,  p. 47. 

Servlcoa in Alaska, p. 60. 
LOBD. H. C.. D. 67. 
LOS A N G E L ~ S ,  STEAMER. Wreck off Point Sor, pp. 43,45. 
LOUISIANA, STATE OF, MIDDLE DIVISION, p. 37. 
LOWXDES, C. H., P. A. SURG., U. 8. N. Service8 on Hnns1er.p. 51. 
LOW, W. F., LIEUT., U.S.N., ASSISTANT. Resurvey of Boston 

Earlmr by, pp. 17,111. 

MITCHELL, E .  S., p. 00. 
MITCHELL, W. G., p. 40. 
MONEY ISLAND. Tidal benoh mark, p. 14. 
MONTANA, STATE OF. WESTERN DIVISION, p. 42. 
MONTREAL. Gravity obsorratlona roferrd  to, p. 88. 
MOORE, F., p. 102. 
MOORE, W. I., LIEUT. COMMAYDEII, V. S. N., AfjSISTANT. 

I n  wmmnnd of utcnmor Pnttc!raou, pp. 50, 00, 121. 
MORSE, FREMONT, ASSISTAST. Reforoncos to, pp. 4, 121. 

Magnetlo observations in Californin, p. 44. Services i n  Alaska, 
pp. 50, 57. Duty in  San Francisco, p. 76. 



ALPHABETICAL INDEX. 

MOSER, JEFF.  F., LIEUT. COMMAhTER. U. S. N. Roforonce , P. 
to, p. 73. Rupart as Hy(1rogmphio Inspootor, l~p.  117-132. 

MOSMAN, A. T., ASSISTAXT, pp. 2,64.  
MOSQUITOES I N  ALASKA, p. 03. 
MOSS, F. V., p. 08. 
MOUNTAIN CLIMBING IN ALASKA, p. 03. 
MOUNT ELBERT, COLO. Primary Shtion, p. 40. 
MOUNT HAMILTON. Gravity observations, p. 38. 
MOGXT OURAT, COLO.. p. 40. 
MOUNT ST. ELIAS, ALASKA. p. 71. 
MOUNT UNCOMPAHQRE. COLO. Primary Station, p. 40. 
MOUNT WAAS, UTAH. Primary Station ocoupied, p. 48. 
MUD LAKE, ME., p. 13. 
UUD. Trlgonometrio Station in Georgia rocovered, p. 28. 
NURRAT, HARRISON, p. 109. 

NAXTASKET BEACH, p. 15. 
XANTUCKET AND VINEYARD SOUND, CURRENT CHART, 

n. 73. 
N ~ N T U C K E T ,  MASS.' Physionl l~ydmgraplly, p. 10. 
NAVAL OFFICERS, TATST OF, ATTACHED TO THE UNITED 

STATES COAST AND GEODETIC SURVEY DURING THE 
FISCAL TEAR ENDING JUNE 30, 1804, p. 131. 

NAVAL OFFICERS, LIST OF, ATTACHED TO THE UNITEL\ 
STATES COAST AND GEODETIC SURVEY JUNE ao, lesr,  
p. 132. 

NAVAL TRAVEL, ETC. Party oxpensoe, p. 143. 
NEBRASKA, STATE OF, MIDDLE DIVISION, p. 37. 
NELSON, JOIIN, SUBASSISTANT, pp. 48,49, 91,OO. 
NEVADA, STATE OF, WESTERN DIVISION, p. 42. 
NEWBOLD, WILLIAM N.. p. 100. 
HEW HAMPSHIRE, STATE OF, EASTEILX DIVISION, p. 18. 
NEW HOPE BOCK, p. 43. 
NEW JERSEY. Extension of triangulntion, p. 24. 
NEW JERSEY, STATE OF, EASTERN DIVISION, p. 13. 
NEW JERSEY. S tab  survoy of, p. 157. 
NEW MEXICO, TERRITORY OF, WESTERN DIVISION, p. 42. 
NEW YORE, STATE OF, EASTERN DIVISION, p. 13. 
NIBLACK, A. P., LIEUT., U. S. N. Serviwe in Alaeka, p. 60. 
NICHOLS, LIEUTENANT, U. 6. N., p. 60. 
NORTX CAROLINA, STATE OF, EASTERN DIVISION, p. 18. 
NORTH DAKOTA, STATE OF, MIDDLE DIVIBION, p. 87. 
NOTICE8 TO MABLi'ERS, p. 4. 

OBITUART NOTICE, p. 75. 
OBJECTS NOT NAMED. Party expensed, p. 148. 
OBLIQUE ARC FROM MAINE TO THE GULF OF MEXICO, 

p. 80. 
OFFICE FORCE. Pay of, pp. 186-188. 

, OFFICERS, FIELD. Pay of, pp. 134,186. 
OFFICERS, NAVAL, LIST OF, ATTACHED TO THE UNITED 

STATES COAST AND GEODETIC SURVEY DUEINQ THE 
FISCAL YEAR EKDING J G h T  80, 1894, p. 181. 

OFFICERS, NAVAL, LIST OF, ATTACHED TO THE UNITED 
STATES COAST AND GEODETIC SURVEY JUNE 80,1894, 
p. 132. 

OFFSHORE WORK, ETC. Party oxponses, p. 140. , 
OGDEN, 11. Q., ASSISTANT. Reforonooa to, pp. 08, 93, 102. 

Rosurvey of Boston IJnrbor, p. 17. Servloes in Alaskn, pp. 50, 50, 
68, 01. Survey of Stikino Rivor, Alaakn, p. 02. Relieved fron~ 
chargo of Engrnving Divisio~i, p. 72. 

OGILVIE, WILLIAM, DOMINION LAKD SURVETOR, pp. 
02-04. 

OHIO, STATE OF, EASTERN DIVISION, p. 13. 
OKLAHOXA TERRITORY, MIDDLE DIVISION, p. 87. 
OLMSTEAI), FREDERICK LAW, JR., p. 40. 
OLYMPIA, U. 6. CRUISER. Speed lrinl, pp. 43, 55. 
OMAN, J. W., ENSIGN, U. 6. N. Serviore on atoarnor b h o ,  p. 20. 
OREGON, STATE OF, WESTERN DIVISION, p. 42. 
OSAR RIVER, ALASKA. Mentioned, p. 70. 
OVER, CHARLES, p, 108. 
OYSTER GROUNDS. Suwey of, in Virginin, p. 54. Survoy of, 

in Mobile Bay, p. 64. 
OYSTER REEFS 1N EBCAMBIA BAY, FLA., pp, 84,36. 

PACIFIC COAST. Party expensea, p. 140. 
PACIFIC COAST PILOT, p. 46. 
PAGE, JAMES. Serviced on Moxioan boundary llne, p. 55. Serv- 

icoe in Alaaka, p. 00. 
PANAMA, TIDAL PREDICTIONS FOR, p. 96. 
PARKER, C. L., p. 22. 
PARKER, DAVID. p. 100. 
PARSONS, F. H. Refuroucos to, pp. 73,93,115. Report of Library 

and Arohivoa Division by, pp. 113-110. 
PARSONS, JOHN W.. DISBUESIKG AGEKT, p. i 4 .  
PARTY EXPENSES. Atlantio coast, p. l3n. Glllf coast, 1,. 139. 

Ofihoro work, oh., 1). 140. Paciflo oonat, p. 140. Alaskn, p. 140. 
Tidee, etc., 1). 141. CouetPilot, oto., p. 141. Mngnotios, p. 141. Lev. 
01ing.p. 141. State surveys, p. 142. Grntity, eto., p. 142. Trans- 
con&ental work, p. 142.- Nnval tmvel, oG., p. 143. Oweots not 
naniod, p. 143. Recapit~~lntlon of, p. 144. Classlllontion of, p. 144. 

PATTERSON, STEAMER, pp. 50,55,81,00,73,121,122,120,127,182. 
PECK, IDA, p. 03. 
PECIC, RODEHT G., LIEUT., U. S.N., ASSISTANT. I n  command 

of steamor Bnohe, pp. 20,117,118. 
PECKINPAUGH, K. R, p. 57. 
PENDULUM Al'PAltATUS, p. 111. 
PEXDULUM OBSERVATIONS. At  n'nabingtou, D. C., p. 2. A t  

Boeton and Cambridge, Mffls., and Itlmca, N. Y., 1). 18. At ChicBgO, 
Ill., p. 30. 

PENDULUM STATIOXS. At Chariottwville. Vn.. p. 23. At  
Princoton, N. J., p. 23. At  Pliiladelpl~~u, Pa., p.24. Iu BalLimore, 
Md., p. 25. A t  Fort Wrangoll, Alaaka, p. 59. 

PENNSTLVAXIA, STATE OF, EASTERN DIVISIOX, p. 13. 
PRNSACOLA BAY, FLA., pp.E3,a5,118,110. 
PERKIXS, F. W., ASSIWANT. Referencoa to, pp.4,,38. Rooon. 

naiaanuce in Alabamn, p. 30. Reoonnaieeance in Colorado, p. 48. 
Tmnso~ntinental triangulation, p. 49. 

PERSONAL EQUATIOK, MORSE, LORD, PUTNAM, p. 69. 
PHILADELPHIA, FA. Pondulnm Station, p. ?A. 
PHOTOTOPOGRAPHY, p. 69. 
PHOTOGRAPHING. Stntietios of, p. 101. 
PHOTOLITEOGRAPHING. Statletion of, p. 102. 
PHYSICAL HYDROGRAPHY. Nantuoket Island, p. 19. Survoy 

of oyetor grounds In Virginia, p. 64. Survey In Mobile Bay, p. M. 
PICKERING, E. C., PROF., p. 10. 
PIKE, LILLIAN, p. MI. 
PIKE'S PEAK, p. 40. 
PIXKACLE, S'TIKINB RIVER, ALASKA, p. 68. 
PLUNKETT, C. P., ENSIGN, U. S. N., pp. 18, 80. 
PLPM, OTTO, p. 85. 
POHLERS, Q. F.. p. 90. 
PQlKT LOMA, CAL. Rook off, soaroh for, p. 48. 
POPOFF GLACIER, ALASKA, p. 50. 
PORCUPINE RIVER, ALASKA, 1). 58. 
PORT HOUGIITOK, ALASKA, 1). 00. 
PORT 1.0s ANGELES, CAL. Wharf located, p. 48. 
PRA'ET, J. F., ASSISTANT. Reforonco to, p. 46. Service in 

Alaska, pp. 67,08. Survey of Chilkat nud Talya Inlet, p. 00. 
PHESIDIO, CAI,. Mngnotio Station, p. 41. 
PRESSY, H. A., y. 14. 
PRESTON, E. D., ASSISTANT. Hoforenoe to, p. 4. Gravity 

oltservatione, p. 26. Astronomical observationsat Chiongo, Ill., p. 86. 
PRIMARY TRIANGULATION. Roconndsnancoin Alabama, p. 86. 
PRINCETON, N. J. Pondulum Station, p. 28. 
PRINTING. Statletiwi of, p. 101. 
PROCTOR, JAMES, p. 18. 
PROCTOR, WILLIAM B., p. 18. 
PROGRESS. Qonrnd sbtomont of, pp. 8, 4. 
PROQRESS SKETCHES. List of p. 105. 
PUBLICATIONS OF THE UXITED STATES COACiT AND 

GEODETIC SURVEY. Iloferenoe to, pp. 72, 78. List of, and 
uunlbera reoelved from Publio Prlntw, p. 108. . 

PUBLIC PRINTER, p. 108. 
PUBLISHING OBSEBVATIONS. Expouditures for, p. 140. 
PULIZZI, TALBOT, p. iao. 
PUTNAM, Q. R., ASSISTANT. Heforenoo to, p. 4. Gravity 

obaorvntione, p. 18. Pondalum obaervatiorie at Charlottesvillo, Va. 
Prlnoston, N. J., and Philadelphia, Pa., p. 23. Base mmurement 
in Baltimore, Md., p. 25. Servioee in Alaakn, pp. q7, 60. 

PYRAMID HARBOR. ALASKA. Aatmnomloal Station, pp. 61,BB. 



XIV ALPHA UETICAL INDEX. 

- 
QUICK, SCHOONER, pp. 35, 126. 

R. 

RAIN ON STIKINE RIVER, ALASKA, 11.07. 
RAMSEY, WALTER P.. 11. 109. 
RAIiDAI.L, ASA G., pp. MI, 102, 103. 
RECONKAISSANCE. I n  Akbamn, p. :jG. Along tilu ILio Gmnde, 

p. 40. I n  Colorado, p 48. 
RECORDS RECEIVED I?S T H E  AILCHIVES DURING THE 

YEAR EXDING J U N E  30, 1804, 1). 116. 
REDONDO BEACH, CAL. Wllarf locatcd, p. 43. 
REED, TAYLOR, PROF., p. 27. 
R E E F  I N  KASAAN BAY, ALASKA, p. 51. 
R E E F  I N  FELICE STRAITS, ALASKA, p. 61. 
REGENNAS, C. E., p. 110. 
REPAIRS AND bl AINTEKANCR OF VESSELS, pp. 12S127. 
REPAIRS O F  VESSELS. F:xpendlturoa for, pp. 145, 14U. 
REPORT OF TEP: ASSISTANT I N  CHAILGE OF THE COAST 

AND GEODETIC SUILVEY OFFICE, pp. 03-110. 
REI'ORT OF T H E  ASSISTANT I N  CHARGE OF T l i E  OFI'ICE 

O F  STANDARD WEIGHTS AKI) MEASUlLES FOR T H Z  
FISCAL YEAR 1804, pp. 161-103. 

RISI'OILT OF THI.: ASSISTANT I N  CHAILGE OF STATE SUR. 
VEFS. pp. 151-150. 

REPORT OF THE CHART I)IVISION FOR 1.m FISCAL 
T E A R  ENDING J U N E  30, 1804, pp. 102-105. 

REPORT O F  T H E  COAST I'ILOT DITISION FOR T H E  FIS. 
CAL YEAR ENDING J U N E  DO, 1804, 1111. 128-130. 

REPORT OF T H E  COMPUTING UIVISIOR FOIL TI IE  FISCAL 
YEAR Bh'DING JliNI.: 30, 1804, 111). 94-00. 

REPORT O F  THE, DISBURSING AGENT FOIt TIIE FISCAL 
YEAR ENDING J U K E  30, 1804, pp. 13:j-150. 

REPORT O F  T H E  1)RAWIXC DITISION FOR T H E  FISCAL 
YEAR ENDING J U N E  30. 1804. 11p. 00. 100. 

REPORT OF T H E  ERGRAVIKG DIVISION FOR T H E  F I S  
CAI, YEAR XNDING J U N E  30, 1894, pp. 100-102. 

REPORT OF T H E  lIYnROGILAl'lI1C 1)IVISION FOR TIIR 
FISCAL YEAIL ENDING J U N E  30, 1804, 11p 127, 128. 

REPORT OF T H E  HYDBOGRAPlII(: INSPECTOR YOK TlIIC 
FISCAL YEAR ENDING J G X E  30, 1894, pp. 117-132. 

REPORT OF TI IE  INSTRUMENT DI\'ISION FOR TLIE FIS-  
CAL YEAR ENDING J U S E  30, 1894. 1111. 100-113. 

REPORT OF T H E  LIBRARY AND ARCHIYES 1)IVISION BO1t 
T H E  FISCAL YEAIL IlNDING J U R E  30, 1894, p11. 113-l!G. 

I t E r o I w  OF TIIE MISCELLAI~EOUS I)IYISION FOIL 'rIrE 
FISCAL T E A R  ENDING J11SI': 30, 1801. 11p. 105-109. 

REPORT OF Tnld TIDAL DIVISlOIi IWIl T H E  FISCAL YlSAlt 
ENDING J U N E  30. 1894, 1111. 00-09. 

REPORTS, ABSTRACTS OF, 12KO>I F IELD PARTIES,  pp. 37, 
42, 50-52. 

ItI.:TTIG, JULIUS E., p. 26. 
HEVILLE, AI.ICH, p. 98. 
RIIODE ISLAND. STATE OF, ICASTEILN DIVISION, p. 13. 
RIIODISS, RUGENE, p. 102. 
RTCKARDSON ATTRELL, p. 109. 
RIO CrRAKl)E Scllomo for trianglllntlon, 11. 10. 
RIPLEY, C. S., LIEUT., U. S. K., 1)p. 18. 3% 34, 110. 
I:ITTER, IIOMRIL I]., pp. 61, 00, 08, 70. 
RORERTSON. H. R., DOMINION LAND SL'R\'ETOIL, 11.57. 
ROCK OFF XIDULIS POINT, STRAIT OP J U A N  I)E IcI'CA, 

11. 47. 
ROCKS I)ISCOVERED, p. 4. 
RODGEIIS, A. P., ASSISTANT. lioforonce to, 11. 74. D O ~ O ~ I I I I U ~ H  

wreck of LOR Augrles. pp. 43-44. 
RODMAN, HUGH, ENSIGN, U. S. N. Servicoe in Alneka, 11. 50. 
ROETH, J. H., p. 127. 
ROSS, JOEIK, pp. 15, 73, 125, 120, 130. 
ROWLAND, PROF., p. 25. 
RUSSELL, J. U., p. 22. 

111. 

SAFFORD, M. VICTOR, p. 20. 
SALAIZIES. Suporiutuudeut, p. 13.1. Aeaietante, p. 134. S ~ l b  

asaiatanb, p. 134. Aide, p. 134. 'Tomporary nicls, p. 133. Ilis- 
burelng agate., p. 135. Gonornl Omco Aesiatnnt, p. 135. Cl~iof ef 
Divieion of Library and Arohivee, p. 135. Clork to Snporintondont, 

p. 135. Clurk to Aaeistnnt ill chnrgo, p. 135. Clorks, p. 135. Chart 
correctors. p. 135. I~IIOJ-  coloriatn, p. 130. S to~~ogr r&~~I~ t : r ,  1). 130. 
!17ritcrs, p. 130. Drrlfturuon, 11. 13G. Con~~~o t~ ! rn ,  11. 130. Coppor- 
plstu ongrrtvors, pl, 13U, 137. Electrotyper nnd ~lhotographer, 
1). 137. P!ato printora, p. 137. I'lnto ~ ~ r i ~ l t e r e '  Ilolpors, p. 137. 
I~letrunlont ~nnk~.rs.  11. 13i. (:rirpc~~tcrs, 1). 137. E11ginoor, 11. 137. 
Janitor, p. 13i. Skillcd lnboror, 11. 137. Wrttcllnlolr, p. 137. Firo- 
ntou, 11. 138. Xos~cugors, p. 1:;s. Lnborora, p. 138. Stdrrdard 
I17elghta nrld .\lonaltren. p. 183. 

SALT LAKE CITY, UTAH. Grnrity obscrvntiorle, p. 130. 
SAX AXTONIO ELECTRIC LIGHT AND I'OWER COMl'AKY. 

11. 42. 
SAN AXTOXIO, TEX. Mlrgnotic Obeorvntory, 1). 41. 
SAX DIEGO, CAL. 1Iydrogrry)hio oxan~inntiou mar ,  p. 43. 
SAN I.'RASCISCO BAY. T o ~ ~ o g r a ~ ~ l ~ i c :  ronllrvug, p. 44. 
SAX I$RAA'CISCO, CAL. GravitJ- ol~aorrntions, 11. 30. 
SAX J [:AN DE FUCA, STILAIT 01'. Itock diecovorod iu, p. 4. 
SAN I'EDILO, CAI.. Hydrugrrlphio oxan~irlntion, p. 43. 
SANTA IlAltLlAltA SPICED-1'RIAT. COURSE, p. 121. 
SAUGATUCK ILIVEIL. Tidul burlch mnrk, p. 14. 
SAUSAI,ITO, CAI,. Tidrll Stntion, ]I. 44. 
SAUSALITO, CAL. Tido-gnugo roc.0~1 of cnrtllqunko, p. 46. 
SAVANKALI ILIVEII, GA. 1IYdr&rulllri~: oxnnli~lntion of, p. 30. 
SAVOY, \VII.LIAhI, p. 100. 
SCAI.'POI.I)IXG IPOH ELEVATING TIIEOI)OLITES, p. 48. 
SCHOODIC LAKES, ME., 11. 13. 
SCIIOTT, C. 'I., ASSISTANT, 1111. 4,12,03,04,W. 
SCIlUIIISRT, 1'. C..  11. 47. 
SCIIULTZ, I,. G. llngnotic obeervationa. p. 41. 
SCIWTAILZ. JACOII, p. 110. 
SCOTT, 151). D.. 1): 100. 
SEARS, JAh lES  II. ,  LIEUT., C .  S. N. Sorricca in Allwkn, p. 60. 
SEATTI.E, V'ASLI. Longittldo Stntion, p. 45. 
SHl.:AILMAK, J. A,, LIEUT.. U. S, Ii. Sorvicoa un tile Ulnko, p. 33. 
SLIIDY, I.. P., p11. 72, 03, 04, 08. 
SHOAL OFF DUXCAX POINT. STRAIT  OF J U A N  DE FUCA, 

p. 47. 
SIIOAL OFF SOIJTH PASS, MISS. S o ~ ~ r c l b f ~ ~ r ,  p. 40. 
SIGNALS. Ponu of, p. 48. 
SIMONS, A .  11.. p. 03. 
SIKCLAIIL, C. H , ASSISTANT. Itnt'oronco to, p. 4. Tologrnpllic 

I~~rlgitudee, p. 45. S~trvctg of Cnliforuia luld Novrula buuudnry, p. 55. 
SITRA, ALASICA. Astronolllicnl Stulion, 11. 57. 
SITIZA, ALASKA. llido gnugo, p. 57. , 
SI'I'IZAGI III,UFE'S, ALASICA, 11. 71. 
SI'J'ICA IIAILllOR A N D  API'ILOACHES. Survey of, 111). 50, 121. 
SKETCHES SROWING I'IIOGItESS, 1.1ST OF. 1). 105. 
SLII' POIRT, ILOCK OFF, STRAIT  OF J U A I i  DE F U ~ A ,  11.47. 
SMITE,  EDWIN, ASSISTAKT. 1Lcforenct.s to. 1111. 4, 03. 110. 

Obeorvntiona for vnrintion of Intitrldo, 11. 53. In  cll~trgo (9 Inetru. 
111out Division, 11. 13. Ho11orL of Inatrurl~ont 1)iviaion by, pp. 
100-113. 

SMOOT, JOlIN 11., p. 102. 
SNOW, D E P T H  014'. YAKUTAT UAF,  ALAS=, p. 70. 
SNOW L l S E  ON TAlZU ILIVEIt, ALASKA, p. 01. 
SOLAR ECLIPSE STATIOX OF 1809. K T  m O Q U A X ,  ALASKA. 

Rccoverod, 11. 70. 
SOMEILVILLIS, l)AVII),  11. 100. 
SO.MMICR, 15. J., p. 09. 
SObIMISR, R. E., 1). 22. 
SOUTH CAILOLINA, STATE OF, EASTERN DIVISION, p. 13. 
SOUTIT DAKOTA, STATIC OF, NIUDLR DIVISION, 1). 37. 
SOUTHEAST 13ASI5, KANS. Astronoluicnl ol~eorrr~tions, pp. 3R, 30. 
SOUTLI PASS, MISS. Shoal 011; 11. 40. 
SI'A1:I.DmG, J. G . ,  11. 23. 
SI'ECIAI, OI'EItA'I'IOXS, p. 53. 
SPEI.:I).TILIAI, COURSE I N  SANTA I3AILBAILA CHANNEL, 

CAI,., 1'1'. 55, 121. 
SPEllL RIPER,  ALASKA, 11. 05. 
SPY, SCHOONER, p. 126. 
fiT.ANDARD WEIGHTS AND MEASUILES OFFICE. Arlntrnl 

report of, p11.101-103. Snlnrien, p. 153. Cu~tiug011t exl~onecs, 11. lf3. 
ST. ANDBRWS LIGHT-IIOl:SE, 1). 20. 
STATE LINE,  TESNESSEE, KISNTUCKY, AND VIRGINIA,  

I'OINTS UETERUINEI)  ALONG, p. 30. 
STATE SUItVEYS. l'nrty expanew, p. 142. Boport ou, pp. 167- 

159. 



ALPHABETICAL INDEX. XV 

STATISTICS. Of flrld m ~ d  olllco work of t l ~ o  Const nnd Geodctlc TITTMANN, 0. H., ASSISTAh'T. Roforoncosto, pp.48, 68. Rosar- 
Survoy for tho flacul your 1694, rind total to JIIIIO 30. 1804. 1lc'oon- VOY of Dontun Harbor. p. 17. Sorvicoe in Alnaka, pp. 60, 56-58. I n  
nnihsnnro, bneo lirics, tr iru~g~~lnlioir,  nstronon~icnl work, n~ngai%tic chnrge of ORico of Woightg nndXensuro8, p.74. Report of Oflice of 

p. 64. Xups, nud c l~ar ts ,  ol~&ra%.ing, printing, 1). 85. 

I 
~vork, grnrity ulcanuron, 11. 83. Topograpl~y, hgdrogmpl~y, reconle, ' \Voigl~ts and Monuurno by, lip. 101-103. 

'I'OPOGRAPHIC SUllVEYS AND ILESURVEYS. Connecticut 
ST. CTII, p. 56. Riror, p.  21. II~cdson lfiror. N. Y.. p . Z .  Long Ialnnd, p. 22. Of 
STEINMAK, (:EOR(;I.:. 11. 3:. Coopor, Aahloy, n n ~ l  \Vul)do r ivon,  S. C., pp. 20, 117, 118. Tribu- 
ST. ELIAS. JIOUK'I', ALASKA, 11. 71. tnricr, of Pu~~saco la  Uny. Pln., p.  35. E a ~ t  Riror, Eacambia Bay, 
STISPIIEK PASSACI.:. Rock clieco\~orcd 111, 11. 4. I3luc:kwntcr Ilny, Fln., 11.35. Nonr hiinnonpolis nnd St.  Paul, Minn.. 
STEYIEh-S, IL. \Ir., p. 18. p. 33. Shores of Snn Frnncieco Bay, 1). 44. 
ST. GEORGES RIVER,  11.14. TXACP AItJI, HOl.lilIAI1 IlAY, BLASKA, p. I. 
S~'II)HAM, II. L., lI1l. 3:', :IS, n4, 110. TlIANSCOSTlKEKTAL TItIANGULATION', pp. 38,48,142. 
S1'IRINR RIVEII,  Af.ASKA. S u r v o ~  of, pp. 57, 61, 07. TItAKSIl'. SCIIOOK1:R. 11p. 34,ll8,110,126. 
STIIILISG,  YATES, CAP'I'.. U.  S. h'., p. 20. TllEASUltY bIOUKTAIN. COLO. Prininry Station ocoupiod, p.48. 
ST. LUCIE INLET,  lcI.h., 1111. 32, 33. l'ItIAKGVLATIOK. I n  Now Jornoy, p. 24. I n  Tonnossoo, I<on- 
STOKE, ORBIONI), PROF.. p. 23. ' t i~cky,  nncl \ ' irgi~~in. p. 90. I n  Minn~uloti~, pp. 37.38. I n  Emnan, p. 
STOlllI ,  OTTO, TI. 110. ! 38. Rwonnnisnnnoofor, nlong tho Rio Gmuclo. p. 40. Slmi t  of Juan 
ST l lA lT  OF J U A N  Dl5 FUCA, ]I]). 45, 40. 47. ' do Fuca, 1). 45. 111 cnatcrn Utnll nnd xvcstorn Colorado, p. 48. Of 
STRAWB1':IIRT 1"EItRY. Hand of navigntiou of Coollor ILivor, ' Chilknt Inlot, Alnekn, p. 70. 

S. C., 1). 28. 11~OWllRTUGIS, JOIIN, PltOI'., y. 19. 
STRII'ED I'lZAK, S'J'ItAI'L' O F  JUAN D E  IJUCA, 11. 40. TURh'RH, A. H., p p  32, 40. 

ST. SIIIONS IiAIL, GA. IIyclrogrnpl~lc snrroy, 11p 20, 120. TUTTLE,  A.11., PROF., p.23. 

ST. SIJIOPI'S LIG1i'I'-IlOUSIC, GA., p. 29. 
, I  .. 3 1 L  lTI.E, I\'. Il., p.23. 

34, 118. 

I " '  
SC1IOI:FICES. I'l~ilnclcl[~l~i:~, I'a., 11. 74; Sau Fmrlc:i~c.o. Cul., 11. 74. ' T\VIK GLACIERS, T A K l j  1IIVlS11, ALASKA, p.01. 
s\~\'IFT, F I ~ A K K L I S .  LIEIJT., U, S. N.,. ASSIS'I'ANT, 1111. TYBEE ROADS. IIydrogrnpl~ic ozn~ninntion of, p. 30. 

'1'. 
U. 

TABK,LAR STAT I<lII,:x TS ANl) ANN UAI, OFFICIt IIISI,OltTS, 1 UNITS OF ELEC,I'I~ICAL NISASURE. I~u l lu t i l~  NO. 30,ll. 4 .  
UNIVERSITY 01' \'II:GlXIA. PCIIIIIIIIII~ Stntion, p. 23. 

Iudox to, 11. 7i. 
TACOMA. \VASLI. 1.ougituilo Station, p. 4. 

i l lNUK ILIVEII, ALASKA. Surrny of p11 55. 57. 08. 

'J'AITA ISLIZ'J', ALASKA. Sur\,oys iu, 1). 011. I UPI'ISlt3IAX, A,, 11p. 10'2. 103. 
UTAII,  TBHlUTOItY Ol', WlSSTEItN DLVISIOX, 11. 42. 

1'AKU ISI.E1'. ALASKA. Survoy of, 1). 07. 
TAICIJ RI\'El:,ALASKA. Survoy of, 11.61. A8tro11o1uic11lStatio11, ( V. 

p. 00. I 
TALIIOT, C,  A., I)OblIKlOS LAND SUHVEPOII, 1111. 57, 58. i VAN DBII IIEEI<, IKARIIY J., p. 108. 

'1'AllPA HAT, 1~'I.h.. 11. 119. . I \'Ah' LOAN. Sorvicce ill Fluridn, p11. 31, 32. 
TAILBOX, G., 1:NSIGN. I!. S. N. Sor\.lccn in Alurrku, 11. M). VAN ORI)$:N, C. II., ASSISTANT. Rofomnco to, p. 4. Leveling 

'I',\TOOSli ISI,AP\'L) LIGHT,  STRAIT  OF J U A N  UE: I'GCA, I nud town.boundl~ry n;ln.oy of hlusaach~~solta,  p. 18. Experimental 

11. 47. lo\.oliirg, 11 25. Ooodotio Conforenro, p. 25. 
TAYLOIt, 11. 121. VAIITATION OF LATITITDE. Obeerrationw a t  Huck~illo,  htd., 
,.. 1 ~ I , I ~ C . ~ : A ~ ~ J I I C  DIFF~RI ' :KCE OF GIIAVITT ' I~ET\VREN , 11. 83. Ob~orrationa nt Sun E'ml~ciero, Cnl., p. 54. 

\\'ASIIINGTOh', L). C.. AND BALTIMOILE. hll)., ]I. 25. VEI'I'H, EUGENE, 11. 30. 
TKI,EGRAPEIC LOSGITUDES, Bot\\..oun S ~ I I  Pr(tn~iaco, Cul., I VRIIIFICATION OF TVE1GII.1.S A N D  XICASITltES. Abatrnot 

nncl Engonta. Orog.. p. 45. Soc~ttlo, Tnco~nn. \ v t~h . ,  p. 46. i 
of, during tho fiernl yclw 1804, 1111. 102, 103. 

TEN.LEAC;UL POST, S ' I ' IK l~ lS  lIIVE:II, AI.ASICd. 11. 57. VElIhION'I'. STATE OF, ISASTISIlN l)IVISIOX, p. 13. ,. , * 1Lh.LEAGUIC POST, TAICU I:IVIIIL, AI.ASI<A, 11. 02. VESSELS, IIEPAIIIS 01". Expt.ndituma for, ]ID. 145, 140. 
TENKESSEE. S'1'A'L'E OI?, RAS'L'RI1N 111VlSfOX, 11. 13. VIKING, STIII'. X o c e ~ ) t i o ~ ~  of, p. 32. 

TENXESSISE. St~lto S~irrc:y of, 1111. 157, 158. 
'I'EXAS, STATIC OF, MIDL)I.IS DlVISlON, 11. 37. 
'I'IiIS'ILE, STEAMER, 11. 01. 
TIIISO1)OLITES KO. 1 4 5  AND Nu. 140. 111' 111, 112. 
TIIOMPSOX, JOIIN G.. pp. 72, 83. 
TUOMI'SON, PltOI'ISSSOIL. GIEOLOGICAT. SUltVET, p. 45. 
T IDAL BISXCH MAlLKS. A t  F n l k n ~ r  Ia l~md,  Mo110y Ielnnd, 

Groonwich, Ilritlgtsport, Sntigntuck I(i\.or, l~'ilsoo8 l'oint, p. 14. 

VINAL, I\'. 111\'IiiG. ASSISTANT. 1loe11rve.y of Bostou Ear .  
bor, p. 17. Survoy of Counoctiout River. 11. 21. 

ITRGINIA,  STATE OF, BASl'EllN I)I\'ISION, p. 13. 
VOh' DER TREiiCE.  11. D., ACTING AID,  p. 48. 

W. 

WADSIf70RTlI,  \V. N., 11. 80. 
\frAIXIVILIGII'I', 1)ALLAS 15.. ASSISTANT. Itoforencoto, 11. 2. 

On Suntockot I ~ l n r ~ d ,  11. 20. B ~ a o  n r o i ~ s ~ ~ r o ~ ~ t o r ~ t  in Unltiu~oro, Md., p.  25. Sorviooa on h'orth. 
TIDAL COYPUTATION AKD IPI'l~ORXIA'l'lOS. s i t i s t i c s  or I onstunt Doundnry, p. 5s. 

11p. 07, 88. I WANDO RIVER, S. C. ~orvcry  of, pp. 20-28. 
T IDAL CURREXTS. Off SL. Sirno118 Souutl, ]I. 30. ITALKIGR, M. L., I.io~ct., p.  23. 
T IDAL DITISION. Annunl r c l~o r t  of. p11. OC-00. I WAL1<EIt. 1.. V., 1). 102, 103. 
'I'II)AJ, INDICATOR. FORT RAblIZTON, N. Y.. p. 4. 1 \\'ALJ,ACE 11EEF. 1,ucntiolt of, 1). 51. 
3'IWAI. ORSERVAYIOXS. noaton liarlmr 1und I h y ,  p. 117. St. 

Simon8 SonncI, On., p. 120. 
T I D E  AND CURRENT CIIAIW, NIGW, 11p. 78, 120. 
T I D E  GAUGES. For t  Adnms, Nowl~ort llilrbor, It. I., 11. 21. A t  

1:ort IInn~ilton, N. Y., 11. 22. A t  Willota I'oint, Lung lrrlnnd, 11.23. 
A t  \\'ouhington NII~S-Tnrcl,  p. 26. Nonr ForL I'illnnki, 11. 31. A t  
Sauealito, CII~.,  1). 44. I n  I'nvlof Bnrbor, A l n ~ k l ~ .  11. 60. A t  Ilot 
Sl~r ings  nelir Sltkn, Al~rakn, p. 60. On Jnl~ol~f lk i  lulnnd, rLlnaka, 
11. 50. A t  Sitkn, Alusklt, 11. 67. IIn!\.aiiuli Isllln~la, 11. 71. 

TIDES, ETC. Pnrty ox~~cuacn. p, 141. 
TIDES, PREI'AllATIOK O F  LIAh'UAl, Oh', 11.08. 
T I D E  'I'AIILIZS, 11p. 72,00,87, 100. 
TILL.MAN, 15. IT., LIEUT., U. S. K., :\SSISTANT. Rol'cronccrr tn, 

p11. 11,118,120,125. I i ~ c l ~ a r g o  of Const Pilot Dlvieiun, 11.73. llclwrt 
of Coant Pilot 1)jriaiorr by, pp. 128-130. 

'I'IKSLEY, S. B., pp. 4, 10, 03, 06, 08, 121. 

\\'AlW1 SI'IlIWGS, GTIKINE II ITER,  ALASKA, p. 68. 
l\TASIIlh'CTO?J, L). C. Grnvity obaorsntioua, 11p. 18,1Q, 24, 36. 
TASRIKGTOK NAVY-YARD. Tidn gaugo, p. 20. 
lVASElmC~OIi ,  STATE OF, WESTERN DIVISION, p. 12. 
IVATTS, J. A., p. 100. 
\VEIGHTS Ah'D BIEASUII1,:S OFFICI;. l\'ol.)c dono for, in in- 

a t ru~nont  ellop, 1). 111. Stnndnrds I.OOIII, 11. 113. S n l ~ ~ r i w ,  p. 153. 
Coritingont onpo~~sos ,  p. 153. Al1n11n1 report of, 111). 161-163. 

\\rEIGHTS A S D  IllSASUItES. Vurlflcatione of, pp. 162-163. 
\TELK&R, P. A., ASSISTANT. Rotoronoo to, p. 4. Topograpl~io 

Rllrvoy of Pc~~snco la  nny, p. 35. T r~~~aoon t inon ta l  triangulation, 
1). 48. Survlcos in Alnnka, pp. 02, 04-07. 

\VISSTDAIIL, FEILDINAND, ~ p .  44, 45, 74, 76. 
WESTEllIC DIVISION, STATES A X D  TERRITORIES BE- 
' TWEEN T E E  ROCKY MOVrrTAINS AND T H E  PACIFIC, 

p. 42. 



---. . . 
WHITE,  W .  R., pp. 102, 103. 
WHITING, HEKBY I,., ASSISTANT. Sirvieus on  Mississippi 

River Cornmiasion. p. 2. Suporviriol~ of tu]~ogral~l~ic  survoya 
around Boston, p. 10. M~~ssncl~uaotta topoyrnphi:: eurvo)', p. 18. 

WHITING RIVER, ALASKA, p. 05. 
WHITMAR, W. P., p. 110. 
WILLENBUCHER, W. C., p. 128. 
WILI.ETS POINT. Tide gaugc, p. 2:s. 
WILLIAMS, II. S., p. 22. 
WILLS, E. B., p. 93. 
WILSONS POINT. Tldal lmnoh rrlnrk, 11. 14. 
WINES, M. W.  Reforeuces to, pp. 72, 03. Report of hliecollanoou~ 

Division by, pp. 105-109. 
WINSTON, ISAAC, ASSISTANT. pp. 4, 31, 32. 30, 40. 
WINTER-QUARTER LIGHTSHIP, pp. 15,32. 

XVI ALPHAUETICAI, INDEX. 

VESTERN UNION TELEGRAPH COMPANY. 11.45. WISCOXSIN, STATIS OF, XASTIGRN I)IVISION, p. 1.3. 

p. 44. 
\VHIGII'I', UEXJAMIN, ENSIGK, U.  S. N., p. 47. 
T\'BIGJITS GI.A(:IEI:, TARU RIVEIL, ALASKA, p. 01. 
T T O U I S G .  STATIC OF, WESTEIIX DIVISION, p. 42. 
IVYJ~ILL, E. n., p. 128. 

Y. 

YATITSIG RIVER, p. 70. 
YARGTAT BAY, p. 70. 
PAlIBOItO, C. I?., pp. 93, 109. 
PATES, CHARLES C., TEMPORARY AID, p. 49. 
YOUXG, C. A.. PROF., 11. 23. 
YOUNG, F. A., ASSISTANT, ~ p .  4, 08, 70. 
YOUNG. WILLIAM, p. 100. 
YUKON, SCHOONER, p. in. 

WEST VII tGIKIA,  STATE OF. EASTEIIN DIVISIOX, 11. 13. 
WEST, TVILLIA&f, 11. 110. 
WHITAEER.  J. W., pp. 102. 103. 
IVIIITEHEAD, R. F., p. 14. 
WILITE. P. H.. n. 100. 

\lT(YI.FF, 1,'. A., 1). 25. 
\1700D\VAliI), It. S., PIIOF., p. 5. 
1VORLI)'S CO1.U bl I l IAS  EXPOSITION, pp. 2, 32. 
FVRECIC OF STEAIfEIt LOS ANGELES, p. 43. 
WItECK OF TIIE CITY OF NEW PORK ON POINT UOXITA, 



REPORT. 

PART I. 

I n  the general statement of progress which is given in  the following pages will be 
found a reference to the various operations in the field, carried on during the fiscal year 
ending June 30, 1894. This statement appears again in the still more brief form of Table 
No. I, showing the distribution of about seventy-seven field parties; but under the heading 
of "Abstracts of Reports from Field Parties" will be found an account of the several 
operations in greater detail. 

The general progress of the field work of the survey is shown as heretofore, graph- 
ically on the appended progress sketches embracing the United States, and on a third map 
referring to Alaska. Much of the important work of the Survey, however, does not appear 
on the maps or in the synoptical statements relating to field work. Reference to i t  must be 
sought in the Abstract of Office Reports, in the reports themselves, which are published in 
full, and in the Appendices. The Office Reports relate to the construction, publication, and 
distribution of maps and charts, the discussion of geodetic, astronomical, and magnetic 
observations, and the reduction of hydrographic data, such as current and tidal observa- 
tions accumulated by the Survey, the latter for the purpose of publishing in advance the 
prediction of tides in the form of tables embracing all the coasts of the United States and 
some foreign ports. I t  is contemplated to include, in the near future, all the principal 
foreign ports. 

Among the field operations the folldwing special ones may be mentioned: The survey 
of the northeastern boundary lakes was completed. Surveys were made by the Superin- 
tendent in person for the purpose of determining conjointly with the Commissioner of the 
Dominion of Canada on a method of defining, with greater accuracy, the boundary lines 
between the two coiintries in the waters of Passamaquoddy Bay. The international sur- 
veys, in connection with the Alaska boundary question, were pushed with vigor in the 
short season during which such surveys can be advantageously made. 

The reconnaissance for a triangulation was continued down the Rio Grande towards 
the Gulf, with a view to the ultimate location of that portion of the international boundary 
included within the limits of the reconnaissance. 

The  survey of the interstate boundary between California and Nevada,. froin Lake 
Tahoe towards the Colorado River, was continued. A survey was made of the Outer 
Diamond Shoal, off Cape Hatteras, for the use of the Light-House Board in the propose& 
construction of a lightihouse in that locality. At  the request of the Navy Department the 
trial course in the 'Santa Barbara Channel was extended, and two vessels of the Survey 
cooperated in the speed trial of the new cruiser OZyt~$ia. 

For the United States Commissioner of Fish and Fisheries an examination was made of 
the location and limits of the natural oyster beds in Mobile Bay, and the surveys in  the 
waters of Virginia, made for a similar purpose a t  the request of the State, were continued. 

8. EX. 8-1 - 1 
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SPECIAL DUTY.  

The assignments of two officers of the Survey to special duty by appointment of the 
President are still in force. Assistant Henry L. Whiting is serving as a member of the 
Mississipp; River Commission, and Assistant A. T.  Mosman as a member of the International 
Boundary Commission, organized for the relocation of that part of the United States and 
Mexican boundary line extending from the Rio Grande to the Pacific. 

WORLD'S COLUMBIAN EXPOSITION. 

An account of the part taken by this Office in the Government exhibit, made a t  the 
World's Exposition a t  Chicago, is given in the last annual report. I t  is there published as 
Appendix 10, and was prepared by Assistant Dallas B. Wainwright, who installed the exhibit 
and supervised its removal a t  the close of the Exposition. 

ABSOLUTE .GRAVITY A T  WASHINGTON. 

Taking advantage of the presence in this country of Commandant Defforges of the 
French army, the Superintendent requested the director of the " Service Geographique " to 
authorize Commandant Defforges to make a determination of the absolute gravity a t  the 
Coast and Geodetic Survey Office pendulum station. This request was courteously com- 
plied with, and Commandant Defforges closed the series of relative determinations, which 
he had made for the Academy of Sciences of France, a t  San Francisco, Mount Hamilton, 
Salt Lake, Denver, Chicago, Montreal, and Washington, by making the desired absolute 
determination a t  this Office with the Brunner pendulums, during October, 1893. 

ARRANGEMENT OF T H I S  REPORT. 

The geographical arrangement adoptkd in 1891 for the convenient classification of dif- 
ferent localities of work has been retained in this volume, and, accordingly, the field work is 
described under the headings: " Eastern Division," " Middle Division," " Western Division," 
and " Division of Alaska," while that of ." Special Operations " is devoted to special duties 
devolved on the Survey during the fiscal year. 

The general account of field and office operations, with the accompanying tabular 
abstracts, is followed by the Office Reports, and by Progress Sketches, which complete Part I. 

Part I1 contains appendices relating to the methods, discussions, and resylts of the 
Coast and Geodetic Survey. 



UNITED STATES COAST AND GEODETIC SURVEY. 

GENERAL STATEMENT OF PROGRESS. 

FIELD WORK. 

EASTERN DIVISION.-S~~~CS east of the Alississr;bpi River.-During the fiscal year ending June 
30, 189'~) the fol1owing:named operations were in progress or completed in the Eastern 
Division, which comprises the States and coasts east of the Mississippi River: 

Completion of the hydrographic survey of the northeastern boundary lakes; surveys 
of northeastern boundary line in Passamaquoddy Bay; hydrographic examinations for the 
Atlantic Coast Pilot; topographic and hydrographic resurvey of Boston Harbor and Bay 
continued; leveling of precision and town boundary surveys in Massachusetts continued; 
relative gravity determined between Boston and Cambridge; physical hydrographic survey 
of the north shore of Nantucket Island; automatic tidal station continued a t  Fort Adams, 
Newport Harbor; topography of the Connecticut River continued and completed; resurvey 
of the shores of Long Island continued; observations for relative gravity made a t  Ithaca, 
New York; topography of the Hudson River continued; automatic tide gauges maintained a t  
Willets Point and Fort Hatnilton, New York; triangulation for furnishing points for State 
surveys continued in southwestern New Jersey; base line measured in Baltimore; relative 
gravity determined between Baltimore and Washington, D. C.; automatic tidal station con- 
tinued in Washington, D. C.; observations for variation of latitude made a t  Rockville, Mary- 
land. Experimental leveling continued in Washington, D. C., defininglimitinglinesof natural 
oyster beds in the waters of Virginia; relative gravity observed between Washington, D. C. 
and Charlottesville, Virginia; hydrographic examination of the Outer Diamond Shoal, off 
Cape Hatteras, for the Light-House Board; topography and hydrography of thecooper, Ashley, 
and Wanda rivers, South Carolina, continued; hydrographic surveys in St. Simons Sound and 
in Savannah River; geodetic leveling across Florida continued; hydrographic surveys in St. 
Lucie Inlet, Key West, and Tampa Bay; resurvey of Pensacola Bay and approaches; topo- 
graphic and hydrographic survey of tributaries of Pensacola Bay; reconnaissance completed 
in southern Alabama for the extension of the triangulation to the Gulf Coast; defining limit- 
ing lines of natural oyster beds in Mobile Bay; continuation of the triangulation in  eastern 
Tennessee to connect with the triangulation of the Blue Ridge. 

M ~ D D L E  D I V I S I O N . - ~ ~ ~ ~ ~ S  and Territories between the %is.riss@pi-River arrd the Rocky Mountains.- 
The following operations show the activity of the Survey within the limits of the Middle 
Division: 

Triangulation in aid of State surveys in Minnesota; conlpletion of the thirty-ninth 
parallel triangulation in  Kansas; continuation of precise levels in Kansas, Missouri, and 
Arkansas; reconnaissance for triangulation along'the Rio Grande toward the Gulf; contin- 
uation of self-registering magnetic station id Texas. 

'WESTERN'DIVISION.-~~~~CS and Territories between the Rocky Mounfaitrs and the Pacijc Ocean.- 
The following operations were in progress or completed within the limits of the Western 
Division on and off shore : 

Hydrographic examinations a t  San Diego and San Pedro ; cooperation in speed trial of 
U. S. cruiser Olyttrpia; determination of wrecks near Point Sur and Point Bonita; hydro- 
graphic and topographic resurvey of San Francisco Entrance and Harbor ; continuation of 
automatic tide gauge a t  Sausalito; telegraphic longitudes between Tacoma and Seattle and 
between San Francisco and Eugene, Oregon; location and marking of the boundary line 
between California and Nevada, from Lake 'J'aboe to the Colorado ; hydrographic survey, 
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coast of Washington, between James Island and Arch Rock ; triangulation of the Strait of 
Juan dc Fuca and Washington Sound ; hydrographic survey of the Strait of Juan de Fuca ; 
continuation of the triangulation along the thirty-ninth parallel in Utah and Colorado; recon- 
naissance for triangulation in Colorado. 

DIVISION OF ALASKA.-This dizisiotz includes the coasts of Alaska borderi~zg zqotr the PactjSc Ocean, 
upon Bering Sen, and upon ?he Arctic Ocean.-The following work was in progress or completed : 

Hydrographic and general surveys of Sitka Sound, Sitka Harbor and approaches, and 
in Chatham Straits; development of ledges in Felice Straits and Kasaan Bay; chronometric 
longitude determinations completed between Burroughs Bay, Fort Wrangell, Taku Inlet, and 
Sitka, and begun between Sitka and Pyramid Harbor ; reconnaissance survey of the Unuk 
and Stikine rivers and Taku Inlet completed; explorations made a t  Holkham Bay and sur- 
veys on Chilkat and Taiya Inlets begun; development of coast line from Cape Manby to  Icy 
Cape made, and its relation to interior peaks determined. 

BULLETINS. 

The last annual report mentions the publication on July 20,. 1893, of Bulletin No. 27. 

The other bulletins published during the fiscal year are the following : 
No. 28.-The Constant of Aberration as determined from a Discussion of Results for Lat- 

itude a t  Waikiki, Hawaiian Islands. A report by E. D. Preston, Assistant. 
No. 29.-The Methods and Results of the U. S. Coast and Geodetic Survey as illustrated 

at the World's Columbian Exposition. 
No. go.-Units of Electrical Measure. 

NOTICES T O  MARINERS. 

Notices to Mariners were published monthly during the year, as heretofore, and were 
distributed free. They contain notices affecting the data on the printed charts and supply 
new information. During the' year announcements were made of rocks discovered in Fox 
Island Thoroughfare, Kennebec River ; of a rock off Middle Point, Strait of San Juan de 
Fuca ; and of rocks and reefs discovered in Alaskan waters as follows : Off Point Lookout, 
Stephens Passage; in Eastern Channel, Sitka ; in Kasaan Bay, and in Felice Straits. 

The  February notice contains an illustrated account of the tidal indicator a t  Fort Ham- 
ilton, New York, which has continued to operate satisfactorily. 

GEODETIC CONFERENCE. 

The wide geographical extent of our own country and i ts  diverse topographic and cli- 
matic conditions call for different methods and devices for carrying on the work of the 
Survey. By bringing together the officers conducting the work under such different condi- 
tions, the valuable experience gained by individuals could be made the conimon property of 
all. The personal interchange of ideas regarding the ways and means of carrying on the 
work, together with a general comparison of the practice of foreign nations with our own, 
would, i t  was felt, promote economy, accuracy, and rapidity in the execution of work. These 
conditions, which led to a conference of topographers of the Survey in 1892, induced the 
Superintendent to convene as many of the officers engaged on geodetic work as could be 
assembled to meet at Washington on January g, 1894. The conference remained in session 
until February 28, and was composed of the following mcmbers: 

Messrs. George Davidson, Chas. A. Schott, George A. Fairfield, William Eimbeck, 0. H. 
Tittmann, J. J. Gilbert, F. W. Perkins, Edwin Smith, J. F. Pratt, C. H. Sinclair, E. F. Dickins, 
Stehman Forney, J. E. McGrath, Isaac Winston, P. A. Welker, Fremont Morse, W. B. Fairfield, 
F. A. Young, G. R. Putnam, A. L. Baldwin, 0. B. French, R. L. Faris, S. B. Tinsley, C. H. 
Van Orden. 
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piof. A. H. Buchanan and Prof. W. R. Hoag, Acting Assistants, took part in the meet- 
ings of the conference for a short time. Prof. Wm. Harkness, U. S. N., Prof. R. E. Woodward, 
of Columbia College, New York, and Prof. J. H. Gore, of Colulnbian University, Washington, 
addressed the conference on special topics. 

Assistant George Davidson was designated by the Superintendent to act as chairman, 
and Assistant 0. H. Tittmann to act as secretary. 

The proceedings of the conference have been published as Appendix g, United States 
Coast and Geodetic Survey Report for 1893. 
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UNITED STATES COAST AND GEODETIC.SURVEY. 

EXPLANATION OF ESTIMATES. 

The  estimates submitted to the Secretary of the Treasury for the fiscal year 1896 were 
accompanied by the following explanations: 

UNITED STATES COAST AND GEODETIC SURVEY, 
OFFICE OF THE SUPERINTENDENT, 

Washington, D. C., October 31, 1894. 

SIR: I have the honor to transmit herewith the estimates for the expenses of the Coast 
and Geodetic Survey for the fiscal year 1896, and I beg leave to'submit the following 
explanation relative thereto: 

Under the  head of " Field Expenses " an increase of $66 200  is asked for, as the present 
appropriations are fouild to be inadequate and do not permit of the most efficient and 
economical administration of the work, too large a proportional part being necessarily 
expended in the organization of parties and their transportation to and from the field. 
This increase is distributed among the various subitems of the appropriation for "Field 
Expenses," and, if granted, will result in a large increase in the output of field ,work and at 
a smaller relative cost. 

Under the head of '' Repairs and Maintenance of Vessels," an item of $18 ooo for a new 
boiler and spar deck for the steamer Patterson has been inserted, and this is now absolutely 
necessary. The annual appropriation of $25 ooo has for years been inadequate, as many of 
the vessels are now old and require frequent and extensive repairs. The repairs of the Pat- 
terson have, in consequence of lack of funds, been delayed from time to time until further 
postponement is impracticable and unsafe. 

The  " Pay of Field Force " remains as under the recent reorganization, and in the " Pay 
of Office Force " the only changes proposed are the reduction of one engraver from $I 800 
to $I 200, and the increase of one clerk from $I 2 0 0  to $1 650, as recommended in my letter 
of bctober 25. Other sections of the estimates for the Coast and Geodetic Survey remain 
as in the current year's appropriatiori act. 

I n  the  " Office of Construction of Standard Weights and Measures " the only change is 
in the compensation of the adjuster, the proposed increase being $300, and this is strongly 
recommended as a reward for faithful and efficient service. 

Respectfully yours, W. W. DUFFIELD, 
Superintenden f. 

THE HONORABLE THE SECRETARY OF THE TREASURY, 
Washington, D. C. 

ESTIMATES OF EXPENDITURE FOR THE FISCAL YEAR ENDING JUNE 30, 1896. 

For every expenditure requisite for and incident to the survey of the Atlantic, Gulf, 
and Pacific coasts of the United States and the coast of the Territory of Alaska, including 
the survey of rivers to the head of tide water or ship navigation; deep-sea soundings, tem- 
perature and current observations along the coast and throughout the Gulf Stream and 
Japan Stream flowing off the said coasts; tidal observations; the necessary resurveys; the 
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preparation of the Coast Pilot; continuing researches and other work relating to terrestrial 
magnetism and the magnetic maps of the United States and adjacent waters, and the tables 
of magnetic declination, dip, and intensity usually accompanying them; and including 
compensation not otherwise appropriated for of persons employed on the  field work, in con- 
formity with the regulations for the government of the Coast and Geodetic Survey adopted 
by the  Secretary of the Treasury; for special examinations that may be required by the 
Light-House Board or other proper authority, and including traveling expenses of officers 
and men of the Navy on duty; for commutation to officers of the field force while on field 
duty, a t  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 Survey, and also the repairs and 
maintenance of the complement of vessels; to be expended in accordance with the regula- 
tions relating to the Coast and Geodetic Survey from time to time prescribed by the Secre- 
tary of the Treasury, and under the following heads: Provided, That no advance of money to 
chiefs of field parties under this appropriation shall be made unless to a commissioned 
officer or to a civilian officer *ho shall give bond in such sum as the Secretary of the Treas- 
ury may direct: 

FOR FIELD EXPENSES : 

For survey of unfinished portions of the Atlantic coast from Maine to Florida, 
including the coast of New Brunswick eastward to Point Lepreau; Grand 
Manan Island; Portsmouth Harbor, and Piscataqua River; Newburyport 
Harbor and Merrimac River to Haverhill; Hudson River to Troy; Bogue 
Inlet and interior waters along the coast of North Carolina; Charleston 
Bar and Entrance, South Carolina; and necessary resurveys, including 
Boston Harbor, Buzzards Bay, coast of New Jersey from Sandy Hook to 
Cape May, Chesapeake Bay and tributaries, Bar and Entrance to Bruns- 
wick Harbor, Savannah Bar and River, Georgia; St. Johns River to Jack- 
sonville, and Fort George Inlet - - - - - -  - - - - - -  - - - - - -  - - - - - -  - - - - - -  - - - - - -  - - - - - $30 000 

To continue the primary triangulation from the vicinity of Montgomery . 
toward Mobile; and for triangulation, topography, and hydrography of 
unfinished portions of the Gulf coast, including interior waters of west 
coast of Florida from Cape Romano to Cape Sable; Lakes Pontchartrain 
and Maurepas, Louisiana, and for the necessary resurveys - - - - - - - - - -  - - - -  12 ooo 

To make offshore soundings along the Atlantic and Gulf coasts and current 
and temperature observations in the Gulf Stream-- - - - -  - - .. - - - - - - - - - - - - -  - 8 ooo 

For continuing the survey of the coasts of California, Oregon, and Washing- 
ton, including offshore hydrography, the survey of the Columbia River 
to the Cascades, a detailed survey in the vicinity of the Farallones, the 
continuation of the primary triangulation, and for necessary resurveys, 
including San Francisco Harbor, triangulation, topography, and hydrog- 
raphy ------.----- ----.--- - - - - - - - - - - - - - -  .----- - - - -  .--- - - - - -  25 ooo 

For continuing explorations in the waters of Alaska and making hydro- 
graphic surveys in the same, including survey of the Aleutian Islands, 
and examination of the mouth of the Yukon River, and for the establish- 
ment of latitude, longitude, and magnetic stations - - - - - - - - - -  - - - -  ..--.. -....- 15 ooo 

For continuing the researches in  physical hydrography relating to  harbors 
and bars, including computations and plottings, and for continuing tidal 
and current observations on the Atlantic, Gulf, and Pacific coasts- - - - - - - I 2 ooo 

For the establishment and maintenance, for one year, of a self-registering 
tide gauge a t  the ocean pier a t  St. Simons Island, Brunswick Entrance, 
Georgia - . . . . . - -- . - ------------------------- , , , , - . - -- . . - ------------ . . - -- . -  I 500 
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For examination of 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-- - -  - -  - -  - -  - - - -  - - - -  - -  -. - -  - -  -. - - -  

T o  continue magnetic observations, including the maintenance of the Mag- 
netic Observatory. - - - . .. - - - _ _, _ -  -. - -  - - -  - . - - - - - - - - - - -  -_--. - - - - - - - -  - _ -  - -  - 

For continuing the line of exact levels westward and southward from the 
vicinity of kansas City, Missouri; westward from Old Point Comfort, 
Virginia; eastward from San Francisco, California; eastward from Vicks- 
burg, Mississippi, and from the vicinity of Chicago, Illinois, to Lake Erie- 

For furnishing points to State surveys, to be applied as far as practicable in  
States where points have not been furnished ; and for surveying and dis- 
tinctly marking with permanent monuments that portion of the eastern 
boundary of the State of California comn~encing a t  and running southeast- 
ward from the intersection of the thirty-ninth degree of north latitude 
with the one hundred and twentieth degree of longitude west from 
Greenwich - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

For determinations of geographical positions, including telegraphic connec- 
tion with Montreal, and to continue gravity observations - - - -  _.---, - - - _ - -  

For completing 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 - - - -  .----, - - - -  - - - -  -----. - .---_ - 

For traveling expenses of officers and men of the Navy on duty, and for any 
special surveys that may be required by the Light-House Board or other 
proper authority, and contingent expenses. incident thereto .----- - -  - -  - - -  

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 a t  Washington for consultation with the Superin- 
tendent, to be paid as directed by the Superintendent, in accordance with 
the Treasuryregula t ions- - - - - - - - - . - - - - - - - - - . - - - - - - - - - - - ,_-_ . . - - - - -~- . . - -  

[For contribution to the International Geodetic Association for the Measure- 
ment of the Earth, $550, 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 con- 
ference of said association, $550, or as much thereof as may be necessary : 
Provided, That such contribution and expenses of attendance shall be pay- 
able out of the item, "for objects not hereinbefore named;" and 20 

per centum of the foregoing amounts shall be available interchangeably 
for expenditure on the objects named.] 

, I n  all, for field expenses- - - - . - - - - - - .. - - - - - - - - _ - -,--,-,_ - - _ -  - _ _ _  _ _ ,_ $174 000 

(And this amount shall be immediately available.) 

For repairs and maintenance of the complement of vessels used in the Coast 
and Geodetic Survey . - - - - .  - - ._ - - - - -_ - -_ - - -_ - -_ - - -_ - - . . - . . - - - - - - . . - - - - , - - -  $25 ooo 

For new main boiler and new spar deck for the steamer Patterson- - -, , - - -  , - - - I 8 ooo 
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For Superintendent - -  --. - - - - -  ----. - - -  - - - - - -  .---, --. - -  -----, -- ----  - - - -  - -  ---- 
For two assistants, a t  $4 ooo each - - - - - -  - - - - - -  - - - - - -  - - - - - -  - - - -  - - - -  - - - e m -  - - - -  
For one assistant --------..- - - - -  - - - -  - - - -  - - - - - -  ,-,--- - - - - - -  - - - - - -  - - - -  - - - -  - - - -  
For four assistants, at  $3 ooo each- -----, - -  .- - - - -  ---. - - - - - -  - - - -  ------------. 
For four assistants, at  $2 500 each - - - - - - -  - - - - - -  - .--,- -. - - - - -  ---..-- -----.. ......- 
For eight assistants, at  $2 zoo each .----- -..----- ..--- - - - -  ---. - - - - - - - - - - - - - - - -  . 

For eight assistants, at  $2 ooo each - - - - - -  ..-..--- ----. - - - - - -  - - - - - -  - - - - - -  - - - - -  
For four assistants, at $I 800 each - - - - - -  -.-..-. - - - - - -  - - - - - - - - - -  - - - -  --..------- 
For four assistants, a t  $I 600 each - - - -  - - - -  - - - - - -  - - - - - -  .---,- .----- ------. - - -  
For three assistants, a t  $I 400 each. .--..-- ------. - - - - -  - - - -  - - - -  - - - -  -----. - - - -  
For four assistants, at  $I 200 each - - - - - -  - - - -  - - - - - -  - - - - - -  - - - - - -  - . - - - -  -.-- - - - -  
For aids temporarily employed at  a salary not greater than $goo per annum 

$6 ooo 
8 000 

3 500 
I2 000 

1 0  000 

17 600 
16 ooo 
7 200 
6 400 
4 200 
4 800 

3 Goo 

In  all - - - -  - - - -  - - - -  ---..-- -.---- - - - -  --,--- - - - - - -  - - - - - -  - - - -  - - - -  - - - -  - $99 300 

PAY OF OFFICE FORCE: 
For one disbursing agent .- .- - -  - - - -  - - - -  - - - -  ... ..--, .---- .--- - - - - - -  --.. .----- $2 200 

For one general office assistant ---.  - -  .. --.. - .--- .. ..-,,- ---....- - - - -  .--.. - - - -  - - - - - -  I 800 
For one chief of division of library and archives - - - -  .----- ---...--------- - - - -  I 800 
For one clerk to the Superintendent - -  - -  - - - -  - - - -  - - - - - -  - - - -  .--- ,--..-- - - - -  I 200 

For one clerk to the assistant in charge of office and topography - - - - - -  - - - - - -  - I 000 

For clerical force, namely: 
For three, at  $ I  650 each - - - -  - - - -  .--- - - - - - -  - - - -  - - - - - - - - - -  .----------- - - - - -  
For three, a t  $I 400 each - - - -  - - - -  - - - -  - - - -  - - - -  .----- - - - -  .----- - - - -  - - - -  - - - - -  
For four, at  $I 200 each- - - - - - - - - - - -  - - . - _ _ - - - - -  - - - - - - -  - - - - .. _ - - - _ - - .. - - - - - -. 
For three, at  $I ooo each-- ..- - - - -  --.- - - - -  .----- - -  - -  - -  - -  - - - -  - - - - - -  - - - -  .---- 

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

For two, at  $I 200 each - - - -  - - - -  - - - -  - - - - -  - - - -  - - - -  -,-- -,---- - - - - - -  - - - -  
For three, a t  $goo each-. - - - -  -. - - - -  - _ - -  - -----.  . - -  - - - _  - - - - - -  ------. -... - - - - -  
For one at  $800 .-- - - -  - - - -  - - - -  - - - -  - - _ _ - .  --.- - - - -  - - - -  - -  - -  - - - - - -  - - - - - -  - - - - -  
For seven, at  $720 each .----- - - - - - -  - - - - - - -  - - - -  - - - -  - - - -  - - - -  - - - - - -  - - - -  - - - -  - 
For one a t  $600 - -  - -  - -. - - - - -  - - - -  - - - -  - _ - -  - _ - -  - ---_. - - - - - -  - - - - - - - - - - - - - - - - -  - 

For topographic and hydrographic draughtsmen, namely: 
For one, at  $2 400- - - - -  - - - - . - - - - - - - - - ------ - - - - - -  - - -  - - - - - - - - - -  - - - - - - - - -  - - 1 
For one, at  $2 200 -------.----- -- - - - - - - - - - -  - - - -  - - - -  .--- - - - -  - - - - - -  -.---- - - -  
For two, a t  $2 ooo each ------ - - - - - _  - - - - - - - - - - - - - - - - - -  - - - -  .--- -----. - - - - - - -  
For three, at  $I 800 each - - - - - - - -  - - - -  - - - -_~~-- - - - - - . . .  - -  ---------,---.-..--. 
For two, at  $I 400 each - - - - - - -  - - - -  - - - -  ._--__ - - - - - -  - - - -  -....- - - - -  - - - -  --.... - - - -  
For one, a t  $I zoo - - - - - -  ---. -------------,,- - - - -  - - - - - -  - - - -  - - - -  - - - -  - - - -  - - - -  
For two, at  $I ooo each - - - - - -  ..----- ,-,--- - - - - - -  - - - -  - - - - - -  ---..- - - - -  - - - - - - - -  
For two, at  $goo each- ,..-__. - - - - - -  - - - -  - - - -  - - - -  - - - - - -  ---.,, - - - - - -  - - - - - -  

For astronomical, geodetic, tidal, and mis~ellaneous computers, namely: 
For two, a t  $2 000 each - - - - - - -_- -_-_- - - - - - - - - - - - - - - - . . - - - - - - . .  - _ _ _ - -  ,_,----- 4 ooo 

For three, at  $I  600 each- - - . - - - - - -  - - - - - -  - - - -  .. .. - - _ _  - - - - - -  .. - - - - -  - - - -  - .. - -  - - - - 4 800 
For two, at  $I 400 each--- . - ----  .--- - - - -  - - - -  - - - -  - - - -  - - - -  - - - -  - - - -  - - - - - - - -  - -  2 800 
For two, a t  $I 200 each - - - -  - - - - - _  _ - - - - -  - - - -  - - - -  - - - -  -.. - - - -  ---. _--, .----, - - -  2 400 
For two,at $I ooo each, .--- - - - -  ,-,, ,___ _,,-,- _ _ - -  ,,_- __-, _-,-, ,,,,,--,-, 2 000 
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For copperplate engravers, namely: 
For two, at  $2 ooo each--- - -  - - - - _ - - - - - _ - - _  - - - - - - - - - .  -------,-------------- 

For two, at $I 800 each-- -.. -.. - -  -.. _, - - - -  _ -  - -  - -  - -  ..- - -  - -  - -  -,,--- - -  - -  - -  - - - -  - -  - 
F o r t w o , a t $ ~  600 each - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - -  
For two, at $I 200  each--- -.. ---_----,,-- - -  ..- - - - - - -  - - - - - - - - - . .  - -  ---. - -  - - - - - -  
For one,at $I ooo---.-----------.---.---------------------.--..----------- 
For additional engravers, at  not to exceed $goo per annum each- - - - - - - - - - - 

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

For two, at  $I 800 each - - - - - . . - - - - - - -  - -  - - - - - -  - - - - - -  -.. ..- - -  . . - - - - - - - - - - - - - - -  - -  
For one, at  $I Goo-- - -  - - - -  - - - - - - - - - -  - -  - -  - - - -  - -  - -  - -  - -  - -  - -  - - - -  - - - - - .  - -  - - - - - -  
F o r t w o , a t $ ~  zoo each ----------------------.-.--------.-----....-....------- 
For ten, at  $I ooo each,- -------. - -  - -  - -  -.. - -  -. ---. - - - -  - -  - -  - -  .... -..-..-------..- 
For two,a t$gooeach . . - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - , - - - - - - - . . - -  
For seven, at $700 each-- - - - -  - -  - -  - -  - -  - . - -  - -  - -  ..- - -  - -  - -  - -  -. -.. ..- - -  - - - - - - - -  - - -  

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

For three, at $880 each ---. - -  - -  - -  - - - -  - -  - - -  -,-- - -  - -  - -  - -  - - - -  - - - - - - - - - - - - - - - -  
For six, at  $820 each--- - - -  - - - - - -  .--- ------------,--- - - - -  - -  - -  - - - -  -..------. 
For two, at $700 each.. - - - - - - - ,- - - - - - .. . - - .. - - .. - - -  - .. - -  - -  - - -  - - - - - - - - - - - .. - - - - - - 
For three, at  $640 each - - - - - -  - -  - - - -  -.. - -  - - - -  ..- - -  - -  - -  ..- - -  - - - -  - -  - -  .- - -  - -  - - - - -  
For four, at $630 each - - - - - - - - - -  - - - - - -  - -  - -  ---. - -  - -  - -  - -  - -  - - - - - -  - -  - -  - - - - - -  
For four, a t  $550 each - - - -  - - - - - -  - - - - - -  - - - -  - - - -  - -  - -  - -  - -  - -  - -  - -  ----I--- - -  - -  - -  
For two, at  $365 each - - - -  - - - - - - - -  - - - - - - - -  - - - -  ..- - - - - - - - - - -  - -  - - - -  ...---- - -  - -  - 

3 Goo 
I Goo 
2 400 

I0 000 

I 800 
4 900 

In all, for pay of office force. .-. - -  .-. . .- - -  - -  - -  - - - - - - - -  - -  - -  - - - -  ..--- - -  $133 x?O 

For the purchase of new instruments, for materials and supplies required in 
the instrument shop, carpenter shop, and drawing division, and for books, 
maps, charts, and subscriptions - - - -  - -  - -  - -  - - - - - - - - - - - - - - - -  - -  - -  - -  - -  - -  - -  - - -  $8 ooo 

For copperplates, chart paper, printers' ink, copper, zinc, and chemicals for 
electrotyping and photographing; engraving, printing, photographing, and 
electrotyping supplies; for extra engraving and drawing, and for photo- 
lithographing charts and printing from stone and copper for immediate 

18 ooo 
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 .._--,_-.-------------_----,,,------ 6 000 

For miscellaneous expenses, contingencies of all kinds, office furniture, repairs, 
and extra labor, and for traveling expenses of assistants and others em- 
ployed in the office sent on special duty in the servide of the office,, - - - - 4 500 -- 

For the discussion and publication of observations-, - - - -  - -  - - - - - - - - - - - -  - - - -  - -  $I 000 

That no part of thkmoney herein appropriated for the Coast and Geodetic 
Survey shall be available for allowance to civilian or other officers for 
subsistence while on duty at Washington (except as hereinbefore provided 
for officers of the field force ordered to Washington for short periods for 
consultation with the Superintendent), or to officers of the Navy attached 
to the Survey, except as now provided by law. 
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Printing and lithographing, photo-lithographing, photo-engraving, and all 
forms of illustrations done by the Public Printer, on requisition by the 
Treasury Department, for the Coast and Geodetic Survey, namely: 

Tide tables, Coast Pilots, appendices to the Superintendent's annual reports, 
published separately; notices to mariners, circulars, blank books, blank 
forms, and miscellaneous printing, including the cost of all binding and 
covering; the necessary stock and materials and binding for the library 
and archives - - - - - -  - - - -  - - - -  - -  - - - - - - - - - - - - - -  .. - - - - - - - - -  - -  - -  - -  ..- - - - .. .. .. - - - - - $20 935 

NOTE.-NO engraving is done by the Public Printer for the Coast and 
Geodetic Survey. 

Total Coast and Geodetic Survey, exclusive of printing and binding- - $486 920 

Salaries, Ofice of Standard Weights and Measures: 

For construction and verification of standard weights and measures, includ- 
ing metric standards for the custom-houses, other offices of the United 
States, and for the several States, and mural standards of length in Wash- 
ington, D. C.: 

For one adjuster, at  $1 goo-- - - - - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - - - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  $I 800 
For one mechanician, at  $I 250 - - - - - -  .-. - - -  -. ..-- ------. - - -  - - - -  -.. - -  ----,-- I 250 
For one assistant messenger and one watchman.. - -. . . .. - - - - -  - - - .. . - . - - - - - - - - I 440 

Contingent Exjenses, Ofice of Standard WeQhts and Measures: 

For purchase of materials and apparatus and incidental expenses- - - - - - - - - - - $500 
For expenses of attendance of the American member of the International 

Committee on Weights and Measures at  the general conference provided 
for in the convention signed May 20, 1875, the sum of $475, or as much 
thereof as may be necessary-, - -  -, - -  - -  - -  - -  - -  - -  -. - -  - -  - -  - -  - -  - . - -  - -  - -  - - - -  475 
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ABSTRACTS OF REPORTS FROM FIELD PARTIES,  FISCAL YEAR, 1894. 

EASTERN DIVISION. 

STATES EAST O F  THE MISSISSIPPI RIVER, 

I. Maine. 10. Delaware. I g. Mississippi. 
2. New ~ a m ~ s h i r ; .  I I. Maryland. 20. Michigan. 
3. Vermont. 12. District of Columbia. a I. Wisconsin. 
4. Massachusetts. 13. Virginia. 22. Ohio. 
5 .  Rhode Island. 14. North Carolina. 23. Indiana. 
6. Connecticut. 15. South Carolina. 24. Illinois. 
7. New York. 16, Georgia. 25. West Virginia. 
8. New Jersey. 17. Florida. 26. Kentucky. 
g. Pennsylvania. 18. Alabama. 27. Tennessee. 

The localities of field operations in the Eastern Division are shown in Progress Sketches 
Nos. 1,5, 6, 7, 8, 9, 10, 16,and 17. 

Coqbletion of the hyydrographic survey ofthe Noutheastern Boutzdary Lakes.-Instructions having 
been issued to Assistant Stehman Porney, June 29, 1893, directing him to resume and carry 
to completion the hydrographic survey of the chain of lakes known as the Schoodic Lakes, 
which, with the St. Croix River, form part of the northeastern boundary between the 
United States and the Dominion of Canada, Mr. Forney proceeded to Forest City, Maine, 
and, on July 10,. took up  the work from the limits of the survey of the preceding season a t  
the southern end of Grand Lake. 

The  three projections furnished to him, each .on a scale of 1-10 ooo, included within their 
limits Grand Lake a t  i ts  south end, Chipuneticook Lake, Mud Lake, and Lake Palfrey, with 
their numerous coves and tributaries extending to the town of Vanceboro. Close soundings 
were taken .to develop the main or deep-water channel from Vanceboro to Forest City, and 
the adjacent coves and bays were covered with a sufficient number of soundings to show 
the general character of the bottom and to make the survey complete. 

Mr. Forney noted that  the water in Chipuneticook Lake was 5 feet lower than when 
Assistant Flemer surveyed the shore line of the lake in 1891. This condition involved 
much extra work in locating points for hydrographic determinations. 

He observes in his report that the Schoodic Lakes are navigable for light-draft vessels, 
bu.t the waterways connecting them with each other have many rapids, are very shallow, 
and are only passable by canoes and batteaux. The lakes are used chiefly for mooring logs 
and bark. One light-draft stern-wheel steamer nayigates Grand and North lakes, and 
three steam cutters navigate Chipuneticook and Palfrey lakes. The large timber along 
these lakes and their tributaries is being rapidly exhausted, nothing but a very small 
growth of timber being left. Fish are also very scarce, owing to the great amount of net- 
ting which has been and is still carried on on the Canadian side of the lakes. Dams built 
by a cannery company a t  Forest City, a t  the northern end of Mud Lake and a t  Vanceboro, 
prevent the fish from ascending above the St. Croix River in the spawning season. 
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Mr. Forney acknowledges efficient assistance received from Messrs. H. A. Pressy, R. F. 
Whitehead, and Carl. P. Halter, recorders in his party. 

Field operations were closed October I r .  The statistics are as follows: 
Hydrography: 

Area sounded in square geographical iniles - _ - - - - - - - -  - - - -  - - - -  ,--,,- 30 
Number of miles (geographical) run while sounding, - - -  - - - -  - - . - - -  - -  351 
Number of angles measured - - - - - -  - - - - - - - - - - - - -  - - - - .  -.- - - - -  - - - -  - - - -  3 716 
Number of soundings -----, --- .  - - - -  - -. - -  - - - - - -  - - - -  - - - -  - - - -  - -  .- - - - -  33 396 

Reference is made under a heading in the Middle Division to duty assigned to Assistant 
Forney on the Rio Grande. 

Nydrographic exaniinatiotzs on the northwest coast of the Gulf of Maine and on the north shore of 
Long Island Sound beheen Nu~~~monasse/t Poitzt, Connecticut, and Ryc, New Yot-k.-Also verr-/ ions 
of sailing lines and collection of infortnation fo r  ~naritrers between Coney Island, New York, and Cape 
Charles, Virginia, for  the Const Pilot.-Early in July, 1893, after having finished duty assigned to 
him with the Superintendent in Eastport Harbor and approaches, Lieut. E. H. Tillman, U. S. 
N., Assistant Coast and Geodetic Survey, commanding the steamer Endeavor, took up  certain 
special hydrographic examinations on the coast of Maine. The localities examined were 
Carvers Cove, Linekins Bay and St. Georges River. In  Carvers Cove, Fox Islands Thorough- 
fare, the examination developed the existence of a rock with 18 feet of water over i t  a t  low 
tide. The  position and bearings of this rock were published in Notice to Mariners No. 169, 
for July, 1893. No tidal observations were taken in connection with these examinations, the 
soundings being reduced from data derived from the Atlantic Coast Tide Tables for 1893. 

Lieutenant Tillman testifies to the accuracy of the shore line or high-water mark as delin- 
eated on tracings furnished by the Office from the topographic sheets. He  observes, however, 
that the coast is undergoing such rapid and marked changes of an artificial nature through the 
addition of roadways, large cottages, and summerhouses, that in many cases i t  was found 
impossible to distinguish and use houses shown on former surveys as points for reference or 
signals in  hydrography. 

All of the records, sheets, and tracings of the work on the coast of Maine were forwarded 
to the Office on July 17. 

After having obtained coal and stores, etc., in Boston, Lieutenant Tillman proceeded to 
Great Peconic Bay to get two boats from Westhampton, Long Island. These boats had to be 
taken over r a  miles by water through intricate and narrow sloughs, and through Shin- 
necock Bay and Canal. There is but a foot of water in many places in this canal, and in one 
place, where a bridge and tide gate were in course of construction, i t  was completely 
dammed up. 

From July 24 to September g, Lieutenant Tillman was occupied with his pa&y in making 
special hydrographic examinations and running lines of soundings as indicated on charts 
and tracings furnished by the Office a t  numerous localities on the north shore of Long Island 
Sound between Hammonassett Point, Connecticut, and Rye, New York. 

The  tidal bench marks a t  Falkner Island, Money Island, and Greenwich were found to be 
in a good state of preservation and were used to obtain planes of reference for the sound- 
ings. The  bench marks formerly a t  Bridgeport, Saugatuck River, and Wilson's Point bad 
disappeared. At  the  last-named point, consecutive high and low waters were observed for 
several days to  establish a plane of mean low water, and the observations of Lieutenant Stuart, 
in 1885, were used in connection with those of this year to compute the mean range. 

I n  searching for reported isolated rocks or  ledges, local authorities were often consulted, 
and the information thus received was frequently of much value. As the results of the 
examinations were needed a t  the Office for corrections and additions to charts already issued, 
the entire party took up office work whenever bad weather prevented boat work, and all data 
and results of the hydrography were transmitted to the Office with the least practicable delay. 
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Field work was closed September 9 and Lieutenant Tillman then began, under instructions, 
a series of verifications of sailing lines and the collection of information of importance to 
mariners for use in the publication of the Coast Pilot relating to that part of the coast 
between Coney Island, New York, and Cape Charles, Virginia, including New York Bay, 
Hudson River, and Delaware Bay. In  prosecuting this work, much delay was caused by the 
prevalence of stormy weather, so that only the lines for the more important bodies of water 
were verified. 

Incidental to this duty, careful determinations were made of the geographical positions 
of the light-vessels a t  the NE. end of Five Fathom Bank; on Five Fathom Bank, $7. J., and 
on Winter Quarter Shoal, Virginia. 

On October I, Lieutenant Tillman left the Delaware Breakwater in the Endeavor for Balti- 
more, and a t  the end of the month he was instructed to resume his duties as Chief of the 
Coast Pilot Division in the Office, having been previously relieved in conlnland of the E?zdeavor 
by Lieut. L. M. Garrett, U. S. N. 

Ensign F. B. Bassett, U. S. N., was attached to the party for about a month at the outset 
of the season; on July 18 he was detached and ordered to the schooner Eagre. Mr. John 
Ross, compiler in the Coast Pilot Division rendered efficient service throughout the season 
as observer and draughtsman. Pay Yeoman C. L. Green served as recorder, and valuable 
aid in office work was given by Mr. A. J. Miskimon, in charge of the engineer's department. 

Statistics of the hydrographic examinations, beginning June 29 and ending September 
9, 1893, are reported by Lieutenant Tillman as follows: 

Hydrography: 
Number of miles (nautical) run in soundings - - - -  - -  - - --.. ,_-,_- --- - - -  127 

Nurnber of angles measured - -. - - - - - - - - - -  ..-- - . - - - .- -. - -. - - - - - - - - - - -  3 0 7 2  

Number of soundings - - - - - -  - - - - - -  - - - -  - - - - - - .-_- - - - - -  -. . - -  - - . - -  - - - -  15 126 
Number of rocks found and located- - -. - - - - - - - _  -, , _ -. . -. -. - -. --  - - - -  36 

Cotttinuation of the topographic resurvey of Bostott Harbor to imlude Nawtasket Beach and most 
of the inner and outer isla71n's of the Harbor.-The resumption of the topographic resurvey of 
Boston Harbor by Assistant R. Meade Bache, early in June, 1893, was adverted to in the last 
annual report. 

By October 21, when field operations were suspended for the season, two topographic 
sheets, each on a scale of 1-10 ooo, had been completed, on which were delineated the shore 
lines of Nantasket Beach and of the peninsula from Point Allerton to Windmill Point, the 
shore lines of Peddocks, Moon, Thompsons, Long, Lovells, and other islands in their vicinity, 
and all of the topographic details included in their areas and in the area of Nantasket 
Peninsula. 

Mr. Bache observes in his report that the character of the topography, essentially like 
that delineated by him during the preceding season, consisted of intricate shore-line and 
diversified elevations, conspicuous among which were long, unwooded, egg-shaped hills, the 
whole covered with many artificial details. 

Following are the statistics o f  the season's work: 
Topography: 

Area surveyed in square statute miles ---_,- - - .- - - - - - - -  - - - -  .----. - - - -  30 
Length of general coast line in statute miles - - - - - - -  - - - -  - - .. - - - - - - - - _  - -  52.8 
Length of shore line of creeks in statute miles- - - - -  - - - -  - - - -  .--- ---. ..- 3'1 
Length of shore line of ponds in statute miles - ---. - -  - -  - - - - - -  ---.. --,- 3 
Length of roads in statute miles - - - -  - - - - - -  - - - - - -  ... - -  - -  - - - -  - - - - -  - - - - - -  31.2 

The islands of which the shore line was surveyed were twenty-three in number, and 
from zoo to 2 816 metres in length. 

Topographic resurvey of Bostott Harbor, continued from Deer Island fo Breeds Islatld atzd 
Chelsea Beach, including shore Zinc and area contr;P.uous t/rcrcto.-At the beginning of the fiscal year 
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the  party in charge of Assistant C. T. Iardella had been in the field since June g, under 
instructions to resume the topographic resurvey of Boston Harbor from the limits of the 
work of the preceding season. As stated in the last annual report, the weather was unfavor- 
able till near the end of June. Winthrop Beach was surveyed during that month, and on 
the 1st of July Mr. Iardella began a topographic survey of Deer Island. His work was 
laid out on two projections, each on a scale of 1-10 ooo-No. I including an area between 
Deer Island and Beachmont, No. 2 from Beachmont to Point of Pines. 

Referring to the great changes in the aspect of the country since 1860, when the last 
survey was made, Mr. Iardella observes that  between Point Shirley and Point of Pines there 
were a t  that  time but very few inhabitants. Winthrop Center and vicinity then contained 
about twenty-five houses and three streets ; i t  now contains about two hundred houses, six 
churches, three large schoolhouses and about forty streets. On Winthrop Beach, from 
Winthrop Head to Grover's Cliff, there were no houses and but two streets; there are now, 
within these limits, more than seventy-five streets and over three hundred and fifty houses, 
including cottages. Between Grover's Cliff and Oak Island, a distance of 4 miles, there 
are a great number of dwellings and short streets. 

Revere Beach is thought to be one of the finest bathing shores on the Atlantic Coast, 
rivaling Cape May in some respects. The sand is of a bluish color and perfectly free from 
pebbles or shells of any kind. The  country from East Boston to Breeds Island, now called 
Orient Heights, is thickly settled. 

Within a few years past Revere and Winthrop have attracted attention as convenient 
and salubrious places for summer residence, and the localities of Ocean Spray and Beach- 
mont, bordering on the sea, have grown into considerable villages. 

Deer Island, which is separated from Point Shirley, in the town of Winthrop, by Shirley 
Gut, and which, in 1634, when i t  came into the possession of the town of Boston, was used as 
a pound for stray cows and other animals, and was covered with a heavy growth of timber, 
is now the location of a house of industry, reform school, and hospital, and contains a 
population of nearly 2 500, of whom 2 050 are inmates of the house of industry, and 340 are 
boys in  the reform school. 

Mr. Iardella closed field operations October 20. The statistics of his season's work are 
as follows : 

Topography : 
Area surveyed in square'statute miles --- . _____,,_,,-_ --___, , ,,,,,. _,__ 12 

Length of general coast line in statute miles - - - -  - - - _  - - _ _ - -  - _ _ _ - - - -  - - - -  21'5 
Length of shore line of rivers in statute miles - .- -_,, - - - - - -  - .-- - - - -  - - - -  6.6 
Length of roads in statute miles _ _ - - - -  .---,. -.. - _ _ _ _ - -  .-_- - - - -  - -  - - - - - -  8.3 

Topographic resurvey of Bosto?~ Harbor; resu?llption of work in the spring of 1894.-In order to 
complete the resurvey as soon as practicable, five topographic parties were sent into the 
field in June. Assistant H. L. Whiting was directed to exercise general supervision of the 
work, and the chiefs of parties were instructed to consult freely with him in regard to limits 
of work and other details, so as to secure'uniformity in reference to mapping topographic 
features. Seven projections, each on a scale of 1-10 ooo, were prepared a t  the Office to cover 
the area included in the proposed resurvey. Assistant Herbert G. Ogden began the survey 
of the section assigned to him in the neighborhood of Cohasset on June 14, and by the close 
of the month he  had completed the necessary plane-table determination of points and had 
made some progress in mapping the shore line and the outlying ledges and topographic 
detail along shore, as shown by the following statistics : 

Area surveyed in square statute miles - - - -  - - - -  ,,--,, _ _ _ -  - _ - _  ._,- _,_-,,-- - _ - -  0.8 
Length of general coast line in statute miles - - - - - -  - - - - - _  .--_ - - - -  - - - -  - -  _ _ - - _ _  6-6 
Length of roads in statute miles .--- ,-_-_--__-_____----- - - - - - -  - - - - - - - - - - _ _ _  3 
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Assistant R. hl. Bache reached Quincy, Massachusetts, on June 26, and began the erec- 
tion of signals. 

Assistant C. H. Boyd began field work on June 15, a t  Neponset River, the soutfiern 
limit of the sheet assigned to him. 

The statistics of the work accomplished by him at the'close of the month, are as follows: 

Area surveyed in square statute miles - - - -  - - - -  -,---- --.- ------,----- - -  - - - - - -  1.8 
Length of shore line of rivers in statute miles ----_-.----_ --.- .--- - - - -  - -  ---. 6.5 
Length of shore line of creeks in statute miles - - - -  - - - -  ---, - - - -  - - - - - -  - -  - - - - - -  3 '5 
Length of roads ---__, -..-- - - - -  - - - - - -  - - - -  - - - .  - - - -  - .  -. - - - -  - - - - - - - -  .------_..-- 4'5 

Assistant 0. 13. T'ittmann, finding that most of the old triangulation stations included 
within the area of his sheet were gone, was kindly furnished by the Massachusetts State 
~ o ~ o g r a ~ h i c a l  Survey with a number of geographical positions. Such other points as q e r e  
required he determined trigonometrically with sufficient accuracy for topographic purposes 
between June 15, the date.on which he commenced work, and the close of the fiscal year and 
made them the basis of the topography which he began near the Point of Pines west of the 
Saugus River. 

Statistics as furnished by Assistant Tittmann are appended : 

Triangulation : 
Geographical positions determined- _ - ---. - - - -  - - - -  ---. --. - - -  ..- -, - .. . - ---, 9 

Topography : 
Area surveyed in square statute miles - - - - - -  - - - - - - -  ---.,, ---. - -  - - - -  - - - -  1'3 
Length of shore line in statute miles - - - -  - - - - - -  .- - -  - - -  - - - - - - -  .- - -  -.. - - - - -  3'7 
Length of roads and railroads in statute miles -----, - - - -  - - - - - -  :--- .- --..- 8 

That portion of the topographic resurvey of Boston Bay and Harbor assigned to 
Assistant W. Irving Vinal included the cities of Chelsea, Malden, Medford, Somerville,, 
Everett, and Revere. Mr. Vinal took the field June 13, and a t  the close of the fiscal y e a r  
was carrying the work steadily forward. 

He.has submitted a sketch showing the progress made to June 30, and statistics of his 
survey up to that date, as follows: 

Topography (scale 1-10 ooo) : 
Area surveyed in square statute miles - -  - - - - _ -  - - - - - -  - - - - - -  - - - -  - - - -  --,--- I 

Length of shore line of rivers in statute miles - - - -  - _ - - - -  - - - -  - -  . - - - -  - - - -  3 
Length of shore line of creeks (including ditches) in stalute miles- - - - - - -  2.2 
Length of roads (including streetsand railroads) in statute miles - - -, - - - 6.1 

Further progress will be stated in the next annual report. 

Cot~zpZetioti of the firairt portion of the /rydrographic resurvey of Boston Harbor.-The advance 
toward completion of the main portion of the hydrographic resurvey of Boston Harbor, up 
to June 30, 1893, by the.party in charge of Lieut. W. F. Low, U. S. N., Assistant Coast and 
Geodetic Survey, commanding the schooner Eagre, was referred to in the last annual report. 

At the end of the season, November 29,1893, the work upon projections Nos. I ,  2,3,5, and 
g had been completed, and also many small areas of detached soundings on projection NO. 4, 
211 of these sheets being on a scale of 1-10 ooo. Upon projection No. g, the lone rock, lying 
about qoo metres southwest of Harding's Ledge Beacon, was only approximately located, 
the unusually stormy season making-it impossible for a boat to approach i ts  vicinity during 
the time set apart for its further development. 

Lieutenant Low has submitted with his season's report a full descriptive report for 
deposit in the archives with his hydrographic sheets, giving concise statements relating to 
the topics included in the schedule of hydrographic subjects. A blue print accompanies his 
report, showing the main ship channel and its improvements as proposed in the plan of the 

8. EX. 8-2. 



18 UNITED STATES COAST AND GEODETIC SURVEY. 

United States Engineers. He  has appended, a l s ~ ,  copies of the rules and regulations of the 
harbor master of the city of Boston, of the quarantine regulations in force at the port, and of 
the laws, rules, and regulations relating to pilotage. 

During the season of 1893 the following-named officers were on duty in Lieutenant LOW'S 
party: Lieut. C. S. Ripley, U. S. N.; Ensigns C. P. Plunkett, L. H. Chandler, and F. B. Bas- 
sett, U. S. N.; Pay Yeoman R. W. Stevens, U. S. N., and Shio's Writer Wnl. B. Proctor, 
U. S. N. 

For the season, the following statistics are reported: 
Hydrography : 

Number of miles (geographical) run in sounding - - - - -  - - - -  -,.,-- - - - -  825 
Number of angles measured- - - . - - - - -  - -  - - - - - - -. - - - - - - - - - - - - - - - -  - - - -  I 2 2 10 

Number of soundings- - - - - - - - - _ _ _ - - . - . - - - - , - - _, - - - - -.- - - - - - - - - - - - - - 71.386 
Number of tidal stations established- - - - -  -----. - - - -  - - - -  - -  .- - -  - -  - - - -  8 

Additional soundings for the completion ofportions of the hydrograjhic resurvey of Boston Bay attd 
Harbor.-In order to develop further certain curves of depth in Boston Bay and Harbor, and 
provide for the completion in all details of hydrography executed in previous seasons, 
Lieut. W. F. Low, U. S. N., Assistant Coast and Geodetic Survey, commanding the schooner 
Eagre, reorganized his party on board of her early in April, 1894, and began work on the 
17th of that month, instructions to that effect having been issued by the Superintendent in 
March, and supplemented by detailed instructions from the Hydrographic Inspector. 

The officers composing his party were as follows: Lieut. C. S. Ripley, U. S. N.; Ensign 
L. H. Chandler, U. S. N.; Pay Yeoman W. B. Proctor, U. S. N.; and Ship's Writer James 
Proctor, U. S. N. 

Lieutenant Low reports the following statistics of work accomplished by June 30, 1894: 
Hydrography: 

Number of miles (geographical) run while sounding-- - - - -  - - -. - - -,-- 142 
Number of angles measured - --.- - - - -  ---. --'-, ---.. - _ _ -  - - - -  ---,-- - 2 828 
Number of soundings , - _  - - - - - -  -_. - - - - - - - - -  - - - -  - - - -  - - - -  - - - -  - - - -  - - - -  9 787 

Further progress will be stated in the next annual report. 

Town boundary survry and leveling of precision i n  Massach~~setts.-assist an t Henry L. Whiting 
served as chairman of the Massachusetts State Survey Commission. Assistant C. H. Van 
Orden was given general supervision of the field work of the Town Boundary Survey, and a t  
the beginning of the fiscal year he  was engaged in running a line of levels between Boston 
and Albany. At Springfield, Massachusetts, this line connected with the United States 
Engineer's bench, which is referred to mean tide of Long Island Sound. He  connected his 
line with Perry's Peak trigonometric station, and reached Albany early in November. After 
completing this work Mr. Van Orden was ordered to Washington in connection with experi- 
mental leveling, on which he was engaged until tlie assembling of the Geodetic Conference, 
in which he  took an active part. After the close of the conference he resumed field work 
in Massachusetts on a scheme of triangulation extending westward from Boston nearly to 
the Connecticut River Valley. Stations were selected and a number of signals built, and 
Boston Statehouse and Holt Station were occupied and finished by the close of the fiscal 
year. 

Detertninatiotis of relative gravify 7elith /tau-secondpend~~lz~?tis nt Boston and Cambrike, Massnrh,r- 
setts, and lthaca, New York, the base station being at Washingtoti, D. C.-In pursuance of the 
scheme for obtaining determinations of relative gravity a t  a number of stations suitably 
selected throughout the United States, Sub-Assistant G. R. Putnam was instructed to pro- 
ceed to Boston early in March, 1894, and to swing the half-second pendulums of the Survey 
a t  a station there and a t  one in Cambridge, Massachusetts, and upon the-completion of that 
work to make similar observations a t  lthaca, New York. The reference or base station was 
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the one that has been specially fitted up for pendulum work in the basement of the Coast 
and Geodetic Sul-vey Office, this station having been previously referred to the former base 
station at the Smithsonian Institution. Geographical position: latitude 38" 53'.2 N.; longi- 
tude 77" 00l.5 W.; elevation above mean sea level 14 metres. 

At Cambridge, Massachusetts, the pendulums were swung in a basement room, north of 
the foundation of the large equatorial of Harvard College Observatory. Every facility for 
the conduct of the work was afforded by the Director, Prof. 13. C. Pickering, and by 
other members of the staff of the observatory. For the preliminary arrangements a t  Cam- 
bridge, the Survey is indebted to Prof. John Trowbridge, Director of Jefferson Labora- 
tory, Howard University. The pendulum case was set on a heavy stone doorsill about 10 

inch-es above the floor. The temperature and other conditions were favorable. Geographi- 
cal position of station: latitude 42" 22"8 ; longitude 71" 07"7 W. of Greenwich; elevation 
14 metres. 

At Boston, by arrangements made by Prof. A. E. Burton, of the Massachusetts Insti- 
tute of Technology, and with the permission of Mr. Brigham, architect in charge, the 
pendulum station was located in the northeast part of the basement of the new addition to 
the statehouse. The pendulums were swung in a vault .1r by 5 feet, the receiver resting 
directly on the concrete floor. Valuable information in regard to the location of the station 
was.furnished by Professor Burton and by the students in the special course of the institute 
in geodesy. Geographical position: latitude 42" 21/.6 ; longitude 710 03I.8 W. of Greenwich; 
elevation 22 metres. 

At Ithaca, New York, through the courtesy of Professor Fuertes, Director of the College 
of Civil Engineering of Cornell University, the pendulums were swung in the metric room 
in the northeast part of the basement of Lincoln Hall (the civil engineering building). The 
receiver rested on a pier built especially for the purpose of brick and cement, 2 0  inches 
square, 36 inches in the ground and 27 inches above, with concrete foundation. Double walls 
insured a uniform temperature. Every facility was afforded by Professor Fuertes and others 
of the faculty. Geographical position: latitude 42" 27' N.; longitude 76" 29' W.; elevation 
247 metres. 

At  each of the three stations the pendulums were swung for three days. The apparatus 
used consisted of the half-second pendulums A', AS, and AC, with the accompanying receiver, 
flash apparatus, etc., as described in the Report for 1891, Part XI, Appendix No. 15. Some 
modifications have been made since the date of that description; these pendulums carry 311 
agate plane in their heads and swing upon agate knife edges which are insertccl in a heavy 
brass plate resting on the shelf of the receiver. 

Other improvements are described in some detail by Mr. Putnam in his report, as well 
as the essential modifications which mere made in the methods of observation with a view 
to greater accuracy and convenience of observing. He presents also in his report an 
elaborate discussion of the observations with a tabulation of the results for the values of 
gravity a t  Cambridge, Boston, and Ithaca, as deduced from each of the three pendulums. 

Mr. S. B. Tinsley, aid, rendered efficient assistance in the work. 
Later in the season, Mr. Putnam took up, under instructions, determinations of relative 

gravity at Princeton, New Jersey, Philadelphia, Pennsylvania, and Charlottesville, Virginia. 
These will be adverted to under a separate heading. 

Physical hydrography.-Survey of the north shore of iVatztucket Islatrd, Massnchrrsetts.-The 
physical hydrographic survey of the ocean shore of the Island of Nantucket from Great 
Point to Siasconsett and thence to Smiths Point was completed by Assistant Henry L. 
Marindin during the season of 1890-'91, and in pursuance of instructions issued June 
28, 1893, Mr. Marindin organized his party for the physical survey of the north shore of the 
island. 

Preliminary arrangements for the work were begun July 6, camp was pitched a t  Pocomo 
Head, and the survey commenced a t  Great Point and carried thence along the sound shore 
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of the island southward and westward toward Brant Point a t  the wcstern entrance to 
Nantucket Harbor. For soundings, one hundred and seventeen sections were laid out as 
far  as the western end of Coatue Reach, and thence thirty-seven sections were laid out over 
the bar at the entrance into Nantucket Inner Harbor. These additional cross scctions were 
so distributed as to cover fairly the ground of the bar and channel and furnish a means of 
comparison for changes in depths since the location of the jetties. 

The cross sections werc sounded out to 30 feet depth, and levels were takcn inland on 
every other cross section, which averages one for each 397 feet of coast line. All of the 
sections were connected by double lines of levels run in opposite directions; the tide gaugcs 
and bench inarks were also connected by these lines of levels. For comparison of tide 
gauges, and their connection with each other, simultaneous observations of water level were 
taken a t  high and low tide. 

I t  was deemed desirable to make a connection with the series of tide observations made 
by the party of Assistant Henry Mitchell in 1854, and a bench mark established by him in 
that  year on Commercial Wharf (a solid wharf with granite side walls), having been found 
in an apparently good condition, a connection was made by simultaneous readings of-water 
levels between the tide gauges of Coatuc Point (eastern jetty) and one put up on Comtnercial 
Wharf near the bench mark. These observations indicated, however, that the mark of 1854 
must have settled considerably since that date, and that a reference to some other lilore per- 
manent bench of that year should be made as opportunity offered. None of the benches 
established by the Naval hydrographic parties in recent years could be recovered, the pil- 
ing on which they were placed having been destroyed while tile wharvks were undergoing 
repairs. 

' Field operations were suspended for the season on October 11, and soon after Mr. 
Marindin reported for office duty in Washington. 

Mr. M. Victor Safford served as observer, and Blcssrs. H. T. Marshall and B. H. Gris- 
wold, jr., as recorders from the beginning of the season till about the middle of September; 
the work was then continued with a reduced force till the time of closing. Mr. Marindin 
acknowledges his indebtedness to the officers and men of his party for their interest and 
zeal in pushing the work during the season. 

He has submitted with his report a sketch showing the limits of the cross sections 
sounded out, and presents the following statistics: 

Physical Hydrography. 

Number of soundings on cross sections - - - -  - - - -  - - ----.. .--_-- - - - -  .-.- 9 03' 
Number of miles of cross sections staked out-.. - -  - - - -  .--- - - - -  - - - - - - -  87 
Total number of cross sections laid out and sounded- - - -  .--. - - - -  - - - -  11.5 

Number of angles to determine soundings on cross sections- - - -. - - - - 3 639 
Number of miles of beach levels run with Y level - -  - --.--- - - - - - -  - - - -  19'7 
Number of miles of levels on cross sections - - - - _ -  .--- - -  - -  - - - -  - - - - - -  9'2 
Number of tide gauges observed - - - - - - - - - . -. - - - - - . - - -  - - .- - _ - - - - - -  - - 3 
Number of bench marks established -. - - -  -. . . - .- .- .- - -  .- - -  - _ - -  7 

The results of this survey are shown upon onc hydrographic sheet, scale 1-10 ooo. The 
length of general coast line surveyed was 8.8 statute miles, and the number of miles 
(geographical) run in deep-sea sounding was 84.j. 

Assistant Marindin was engaged on the discussion of his field observations from the 
time of reaching the Office until May, when he was instructed to prepare for the resumption 
of the physical hydrographic survey of the north shore of Nantucket and Marthas Vine- 
yard. Under these instructions Mr. Marindin began field work on June 7. The  work of his 
party for the remainder of thc fiscal year consisted in running levels and sounding lines, 
observing tides, and making a plane-table survey of the new shore line. The urogress and 
results of the work will be givcn in the next annual report. 
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Tidal record contitzued at the azrtomatic gauge station at Tort Adants, Ne~ufort Harbor.-The 
United States Engineer officers stationed a t  Fort Adams, Newport Harbor, have continued 
to manifest an active interest in the maintenance of the tidal record from the automatic 
tide gauge established there March 31, 1892. This. gauge l ~ a s  been in successful operation 
throughout the fiscal year. Mr. David Hamilton has the immediate care of it. 

Co)lll)lction of the topographic strrvey of the Connecticr~t River.-In order to insure the comple- 
tion of the topographic survey of the Connecticut River during the season of 1893, the 
work was distributed by instructions issued early in June among three parties, the charge 
of which was assigned to Assistants John W. Donn, Charles H. Boyd, and W. Irving Vinal, 
respectively. 

At the beginning of the f i sca~ , .~ear  each of these parties had been in the field about two 
weeks, and their progress up to June 30, 1893, was adverted to in the last annual report. 

Mr. Donn took up plane-table work at the northern limits of Hartford, using for the 
marginal topography the projections upon whieh the shore-line survey was made in the 
summer and autumn of 1891. He carried his survey southward on both sides of the river, 
the southern limits of his sheet being Taylorsville on the east side of the river and Drum- 
hill on the west. Certain portions of topography upon two other-sheets, parts o j  which had 
been finished by Messrs. Boyd and Vinal, were then executed by Mr. Donn, these including 
areas between Middletown and Cromwell on the west  side of the river, and between 
Taylorsville and Portland on the east side. 

Mr. Donn has. transmitted to the archivcs the three topographic sheets of his survey, 
scale of each 1-10 ooo. The  statistics are : 

Topography: 

Area surveyed in square statute miles.- .- - -  1.. ... -.. - -  -. -. -. - -  - -  - _ - -  - -  .- 32 
Length of shore line of streams and creeks in statute miles- - - - - - - - - - - 24'5 
Length of shore line of ponds in statute miles- - - -  - - - - - -  - - - - - - - - - - - - - -  z 
Length of roads in,statute miles-- - -  - -  - - - - - - - - - - - - -  -. - - - -  - - - - - -  - -  - -  - 128 
Length of railroads in statute miles-- - .. - - --. - - -  - -  - -  -.. - -  -.. - -  -.. - -  - -  - -  ..- 26 

Mr. Boyd was not able to begin field work with the plane table until June 28, owing to  
a prevalence of rainy wcathcr ; he then took up his survey near Whitman's Dock, Maromas, 
about 8 miles below Middletown, his sheet joining on the south and east with the lower 
sheet of Assistant Vinal. The extreme limits of his projection were completed first so as 
to take advantage of the longest days. The work progressed without interruption, except 
for some needed determinations of geographical positions, until the upper limits of the 
sheet were reached in Middletown and Portland, where a junction was made with the 
supplen~entary sheet of Mr. Donn. 

Mr. Boyd's work covers about 8 miles of the Connecticut River, and the fringe of 
topography along its banks was carried back for an average width of about three-fourths of 
a mile, so as to show the system of roads along each bank and the hills commanding the 
river. Mr. Boyd observes that the country is much broken and thickly wooded, even the 
villages being densely shaded with.various kinds of trees. Upon the east bank the survey 
included the towns of Middle Haddam, Cobalt, and Portland ; at  this last-named town are 
extensive quarries of brown sandstone, said to be the largest in the United'States. 

On the west bank tlie suburb-of Middletown, known as South Farms, and separated 
from i t  by Paxnecha Creek, was surveyed, and, several miles below, the Columbia granite 
quarry was included ; here an inferior quality of granite seems to be extensively worked. 

Field operations were closed November 23, and on the 28th Mr. Boyd left for his home 
under instructions to complete the office work of the season. 

I le  acknowledgcs the very acceptable service rendered by Messrs. W. A. Clapp and F. M. 
Graham, who were assigned to his party as rodmen. 
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The results of his survey are shown on one topographical sheet, scale 1-10 ooo, the sta- 
tistics being as follows : 

Area surveyed in square statute miles - - - -  - -  - -  - -  - -  - -  - -  - -  - - - -  - - - - - - -  - - - - - -  12.5 
Length of shore line of creeks in statute miles - -  - -  - - -  - -  - - - -  - -  - - - -  - -  - -  - - - -  2'5 
Length of shore line of ponds in statute miles- - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

Length of common roads in statute miles-- - -  - -  - - - - -  - - - - - - - - - .. - - - - - -  - -  - -  25 
Length of railroads in statute miles - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - - -  - -  - -  8.5 

Mr. Vinal began plane-table work on the 19th of June, having been delayed somewhat 
by unlooked for obstacles in locating his party at a central point in the working ground. 
Taking up the topography in the vicinity of Haddam, he completed certain areas upon an  
unfinished sheet of the preceding season. The work on Haddain Neck was difficult of access, 
there being no village or other settlement, except an occasional farmhouse, on the east side 
of the river between East Haddam and Middle Haddam, a distance of about 10 miles, while 
the roads are extremely hilly and far back from the river. Abandoned properties in this 
section are not unfrequent, and most of the farms that are occupied are tenanted by Swedes. 
Since no boats suitable for crossing the river could be found in the vicinity, a boat adapted 
to the work had to be procured, and the party was often required to walk long distances over 
rough ground, carrying the entire instrumental outfit, etc., to get to the locality of the day's 
work. 

A junction with the southern border of Mr. Boyd's survey having been made about Sep- 
tember I, Mr. Vinal thereupon transferred his party to Middletown and carried the topog- 
raphy of the river, on its west side, northward from Cromwell depot toward Rocky Hill, in 
the vicinity of which town, early in November, his survey joined that of Mr. Donn. H e  
then moved his party to South Glastonbury and from this place completed the plane-table 
work on the east side of the river. 

I n  order to leave no portion of the work unfinished, Mr. Vinal remained in the field until 
December 13, 1893. During the latter part of the season the weather was a t  times very cold, 
with storms of rain and snow. 

Messrs. H. S. Williams and J. B. Russell served in the party throughout the season, and 
by their careful attention to the details of the work contributed much to  its success. Messrs. 
C. L. Parker and K. E. Sommer remained until about the middle of the season, being then 
obliged to return to their studies. The loss of the experience they had acquired was greatly 
felt. 

The results of the work are shown on three topographic sheets, each on a scale of 
1-10 ooo, about one-fourth of one of these sheets having been surveyed by Mr. Donn. 

Following are the statistics : 

Topography: 
Area surveyed in square statute miles - . - - - - - - .  - - - - - - - - -  - - -  -. - - - - - - - - - -  '7 
Length of shore line of creeks and ponds in statute miles - -  - -  - -  - - - -  - -  - -  37.8 
Length of roads in statute miles (including railroads) - - - - - - - - - - - -. - - - - - 82.7 

After disbanding his party, Mr. Vinal returned to duty a t  the office in Washington. 

Topography of the Hudson River.-Under instructions dated June 4, Assistant J. W. Donn 
resumed the topographic survey along the Hudson River in the vicinity of Newburg, on 
June 15, and was making satisfactory progress a t  the end of the fiscal year. 

Continuatiott of the resurvey of the shores of Long Island-The topographic resurvey of the 
shores of Long Island to the eastward of Bellport Bay was taken up  by Assistant C. T. 
Iardella who began field work on the  16th of Jline. Statistics of his work will be given in 
the next annual report. 

Automatic tide gauge and tide indicator tnaintailzrd ilt operation nt Fort Hamilton, Neu, YorR 

Harbor.-The automatic tide gauge and tide indicator established in December, and in 
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May, 1893, on the wharf of Fort Hamilton, New York Harbor, by the permission of the 
commanding officer of the fort, have been kept in successful operation during the fiscal 
year. The tide indicator is an automatic device for enabling mariners while passing through 
the Narrows to ascertain whether the tide is rising or falling and its height a t  any time. 

A full description with drawing of the tide indicator was published in Notice to Mariners 
No. I 77,  for February, 1894. 

The gauge and indicator have been in charge of Mr. J. G. Spaulding throughout the 
year. 

Continuation of the tidal record at the .automatic gauge station on 1ViUets Point, Long Island, New 
York.-The automatic tide gauge established July I, 1891, a t  Willets Point, Long Island, 
New York, has been kept in successful operation by the kind supervision of officers of the 
Corps of Engineers, United States Army, stationed a t  that point. 

The record has been complete throughout the fiscal year. The observers were Lieu- 
tenants Herbert Deakyne and M. L. Walker, United States Army. 

Determi7ratio?rs of relative graviiy at Charlottesvifle, ~ i r ~ i n i a ;  at Yrinceforr, New jersey, and at 
Philadelphia, Pennsylvatziu.-Referenceewill be found under a preceding heading to the deter- 
minations of relative gravity made in March, 1894, a t  Boston and Cambridge, Massachusetts, 
and a t  Ithaca, New York, by Sub-Assistant G. R. Putnam, these determinatiolls having been 
referred to the base station a t  Washington, D. C. 

During the month of May, Mr. Putnam occupied under instructions and in the order 
named, three additional stations : Charlottesville, Virginia; Princeton, New Jersey, and 
Philadelphia, Pennsylvania. 

At Charlottesville, by permission of Prof. A. H. Tuttle, of the University of Virginia, 
a station was occupied in the basement of the biological laboratory of the university. the 
receiver being mounted on a small brick pier. Much assistance in making preliminary 
arrangements was rendered by Professors Smith, Tuttle, and Stone, and by Mr. W. B. Tuttle. 
Geographical position : latitude 38" ozI.1 N.; longitude 78" 30"3 W. of Greenwich ; elevation 
166 metres. 

Owing to unfavorable weather, which interfered with the observations for time, the 
pendulum swings had to be continued for five days a t  this station. 

The method of using the half-second pendulums was still further modified a t  Charlottes- 
ville and a t  the two stations immediately following it. An improved portable air p u n ~ p  
having been devised by Mr. E. G. Fischer, chief mechanician of the Survey, by means of 
which i t  is possible to exhaust the air from the receiver to less than one-tenth of an  atmos- 
phere in about a minute and a half, i t  was decided to adopt a standard pressure represented 
by Go millimetres of mercury reduced to oO C., and also to lengthen the swings to eight 
hours, which a t  this low pressure could be done with ease. 

This improvement, besides diminishing the labor of observing and obviating the neces- 
sity of much night work, further made i t  possible to dispense with the barometer and the 
manometer tube on the outside of the receiver, a small manometer hanging inside taking the 
place of the latter. I t  was decided also to make but one swing of each pendulum in each 
position, making six swings in all, covering forty-eight hours. 

The observations for time were made by Mr. H. Y. Benedict, using the transit instrument 
at the McCormick Observatory under the direction of Prof. Ormond Stone. 

At Princeton, New Jersey, the apparatus was set up in the basement of the magnetic 
observatory (or electrical building) of the College of New Jersey by permission of Prof. 
C. F. Brackett, to whom as well as to Professors C. A. Young and Taylor Reed, Mr. Putnam 
expresses his indehtedness for many facilities furnished. The pendulum received was 
mounted on a tall brick pier in the northeast corner of the room. Position: latitude 
40° 21I.o N.; longitude 74" 39l.4 W.; elevation 64 metres. For determining time Professor 
Young kindly placed a t  Mr. Putnam's disposal the Fauth transitin the observatory. Cloudy 
weather made i t  necessary to remain six days a t  this station. 
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At Philadelphia, through the kindness of Prof. G. F. Barker, of the University of 
Pennsylvania, a basement room in the northwest corner of College Hall was set apart for 
the work and every convenience was furnished by Professor Barker, Professor Goodspeed, 
and the authorities of the university. The receiver was placed directly on the concrete 
floor and the required observations were completed in two days. Geographical position: 
latitude 390 57"1 N.; longitude 75" I I ' . ~ . ;  elevation 16 metres. 

Both before and after the occupation of these three stations as well as the three before 
reported the pendulums were swung a t  the base station in the basement of the Coast and 
Geodetic Survey Office, Washington. 

Geodetic operations.-Occupation of stations in southwestern New Jersey fo r  the extension of the 
triangulation of the Stafe toward the Delaware River.-Reference was made in the last annual 
report to the resumption of geodetic operations in southwestern New Jersey by Prof. E. A. 
Bowser, acting under instructions bearing date of June g, 1893. Having taken the field soon 
after June 20, as therein directed, Professor Bowser completed all preparations needed for 
the occupation of his first station, Pine Hill, by July 6, when observations were begun, the 
theodolite being mounted on an observing tripod 32 feet high. This station is about 14% 
miles in a southeasterly direction from the City Hall, Philadelphia, and connects with the fol- 
lowing-named stations of the primary triangulation in New Jersey: Mount Holly, Berlin, 
Williamstown, and Taylors. 

Observations having been finished a t  Pine Hill on A u p s t  2, Professor Bowser moved 
to Station Lippincott, a point about z miles in a southerly direction from Sw'edesboro, 
Gloucester County. T o  obtain clear lines of sight to stations Burden and Taylors over tall 
timber, an  observingetripod and scaffold 32 feet in  height was built a t  Lippincott, and after 
signals had been erected a t  Colsons and Burden, and the one a t  Taylors readjusted, the 
measurement of horizontal angles a t  Lippincott was begun August 16. On the completion of 
these measurements, September 12, field work was suspended for the season. 

Before leaving the field, Professor Bowser marked permanently the station a t  Burden by 
a granite monument, 4.5 feet long, dressed 6 inches square a t  one end for a length of 6 inches, 
and had the letters " U. S." cut on each of the four sides, and a triangle on the top. This 
monument was set in hydraulic cement to within 6 inches of i ts  top, and its center is 
believed to coincide very closely with the position of Mr. Hassler's station, Burden of r 843, two 
pieces of the old stoneware cone having been found in the hole dug for the monumert, and 
i ts  geodetic position differing but very slightly from that of Mr. Hassler. 

Professor Bowser has submitted with his report a sketch showing thc near approach of 
the triangulation in the-southwestern part of the State to a connection with the ol'd primary 
stations in Pennsylvania and Delaware. ' He reports the following statistics: 

Triangulation: 

Area of, in square statute miles -----------, . . - - - - - - - - - - - - - - - - - - - - - - - -  700  

Number of signal poles erected -...--. - - - - - - - - - - - - - - - - - - - - - - - -  - - - - .  - - -  7 
Number of geographical positions determined - _ - - - -  - -  - - - -  - - - -  - -  - - - - - -  11 

In  accordance with instructions issued towards the end of March, 1894, field work in 
southwestern New Jersey was resumed by Professor Bowser early in April. In  order to 
determine the height that would be required for the observing tripods and signals at stations 
Burden, Bridgeton, and Pine Mount, a reconnaissance was made along the lines Burden- 
Bridgeton and Burden-Pine Mount, and i t  was ascertained that with a 64-foot observing 
signal a t  each of the stations, Burden and Bridgeton, and with the opening of short vistas 
through the tree tops on the line, these two stations would be intervisible. 

The work of the season will begin as soon as practicable after funds become available 
by the measurement of horizontal angles at Station Burden. 

Details of procedure are arranged by Assistant George A. Fairfield, in immediate charge 
of State Surveys. 
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Measurement of a short sta?~a;ard base liue for the city of Balfimor.c.-Application having been 
made to the Superintendent by'C01.13. T. Douglas, chief engineer of thc topographic survey 
of the city of Baltimore, for the measurement of a standard base line 500 feet in length, on 
the outskirts of Baltimore, and for the detail of two officers to conduct the measurement, 
Assistant D. B. Wainwright was instructed to undertake the work and Sub-Assistant G. R. 
Putnam was detailed to aid him. 

The secondary base apparatus having becn forwarded to Baltimore, Messrs. Wainwright 
and Putnam proceeded thither on the morning of June 20, 1894, and after n conference with 
Colonel Douglas, he assigned several assistant engineers to aid in the measurement.. The line 
is located on Port Royal avenue about $ mile northwest from thc Pennsylvania Railroad 
passenger station. This avenue is a boulevard, having the parking in the center, and the 
line was laid out on the turf of this parking. I t  was marked by seven granite posts sunk in 
the ground to within G inches of the pyramidal-shaped tops. These posts were placed so 
as to divide the line into sections of IOO feet each, and one of these sections was subdivided 
into two of 50 feet each. 

On the afternoon of the zoth, all preliminary adjustments of the base apparatus were 
made; the members of the Baltimore survey were instructed in regard to the assistance they 
could render, and a run was made over the roo-foot section. 

Next day the line was measured twice between 1o.a. m. and 6 p, m., though not without 
some delays, owing partly to the little time available lor training the party in handling the 
apparatus and partly to the intense heat, the thermometer attached to the. bars indicating 
over 102" Fahr. This affected the adjustments of the transit sector, some of its parts being 
unequally heated; hence the adjustments had to be repeatedly changed. 

Mr. Wainwright acknowledges the invaluable aid rendered by Mr. Putnam, and states 
that the members of the Baltimore topographic survey furnished every assistance in their 
power. 

The field and office computations show that thc probable error of measurement is within 
the required limit. 

TeZegrap/ric dcter~ninaiiotz of the dzflermce in fhe, force of .gravity bcf7cleer~ lYns/ringto?l, D. C., and 
Baltimore, Maryland.-Between July r 5 and 31, I 893, a telegraphic determination of the differ- 
ence in the force of gravity between Washington and 'Baltimore was made Assistant 
E. D. Preston with the aid of Mr. F. A. Wolff. 

The pendulums used were three in each set: A4, A6, and AG, and Bl, BZ, B3. They were of 
the half-second type and a t  Washington were swung on the pier in the pendulum room at 
the Coast and Geodetic Survey Office. At  Baltimore, through. the kindness of President 
Gilman and Professor Rowland, of the Johns Hopkins University, a room in the northeast 
corner of the basement of the physical laboratory of the university was assigned to Mr. 
Preston, the receiver resting on a solid pier of nlasonry. The two stations were connected 
by a wire of the Western Union Telegraph Company, placed a t  the disposal of the Survey 
by the courtesy of Mr. M. Mareen, manager a t  Washington, and Mr. W. T. Bloxam, manager 
at Baltimore. 

The method of work was essentially that described on pp. 528-530 and 563, 564 of the 
,Report for 1891, Part 11. 

Ex/leri?r~e?zfal Lezleli7rg i/z  Wa~hi?zgtotr, 27. C.-The results of the leveling carried out by 
Assistant C. H. Van Orden for the Massachusetts State survey, with instruments, and by 
methods differing essentially from those e~nployed in the precise leveling of this survey, 
gave such satisfactory results that Mr. Van Orden was directed to proceed to Washington 
and to employ the same method in running over the test line established here. The final 
discussion of results of these experimental levels, in comparison with those made by other 
methods, has not yet been made. 

During January and February Mr. Van Orden was in attendance on the meetings of the 
Geodetic Conferknce. 
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Record continzred fronz the autonrafic tidegauge a t  ihe station a t  the Washington Navy-Yard.-A 
continuous record has been obtained for the fiscal year from the automatic tide gauge 
established in July, 1891, a t  the Washington Navy-Yard. 

The gauge has been kept in operation by members of the Tidal Division of the Office, 
Assistant George A. Fairfield, chief of the division. 

Survey of the Outer Diamond Shoal, of Cape Hatfevas, for  the. use of the ~ k h t - ~ o u s e  Bohrd.- 
The Light-House Board having requested the Superintendent to have a survey made of the 
Outer Diamond Shoal off Cape Hatteras, North Carolina, for the purpose of locating the 
positions a t  which borings ought to be made on the site of the light station proposed to be 
erected on that shoal, instructions were issued April 12, 1894, to Lieut. L. M. Garrett, U. S. 
N., Assistant Coast and Geodetic Survey, commanding the steamer Endeavor, to proceed to 
Cape Hatteras and execute the survey required. 

The Etldeaaor arrived a t  Hatteras Inlet April 18, and began work as soon as the necessary 
projections and data were received from the Office, some delay having been caused by the 
poor postal facilities. Search was'made for the old triangul!ition station, King's Point, and 
this having been recovered, a 30-foot pole tripod was erected over it. With this and Hatteras 
Light as a base, the points needed for the survey were determined. Checks were obtained 
on these positions by angles from the vessels off shore, using Oliver Reef Light as one object 
and the foremast of the steamer Wetherbee, wrecked on the shoals, as another. 

Although all was in readiness to begin soundings on April 27, the weather continued so 
windy and the sea so rough that i t  was not until May 5 that they could be obtained. On the 
4th a tide staff was set up just inside of the inlet, high and low waters being observed when- 
ever the weather allowed, and continuous readings taken while soundings were in progress. 

By May 16 enough lines had been run over the shoal to develop the depths needed, and 
on that morning the light-house tender MupZe was reported off the coast. She was met by 
Lieutenant Garrett between the shoals and the inlet. Capt. Yates Stirling, U. S. N., Inspector 
of the Fifth Light-House District, came on board the Endeavor, and both vessels steamed 
back to the shoals to drop the marking buoys a t  the localities where borings were to be made. 

Captain Stirling informed Lieutenant Garrett that the apparatus to be used in boring 
drew 21 feet of water; i t  was concluded, therefore, that  the only available point was one of 
those that had been selected on the outer edge of the outer lump. The Endeavor then steamed 
slowly up to this from the southeast until 2 1  feet .of water was found with the lead; she then 
anchored. A small marker buoy was dropped, and Lieutenant Garrett requested Captain 
Stirling to place the first nun buoy some 2 0  or 30 metres to the southeast of the marker. 

The Endeavor then steamed to the southwest and dropped the second marker in 21 feet 
of water, distant about 60 metres southwest of the first one. The Maple having dropped its 
buoys as requested, the work undertaken by Lieutenant Garrett was completed, and he pro- 
ceeded in his ship to Hampton Roads, where he made a tracing of the shoals with positions 
of buoys marked, and mailed i t  to Mr. Julius E. Rettig, superintendent of construction under 
the direction of the Light-House Board. 

Topograflic survey of the Cooper, Ashley, and Wando rivers, uicitlify of Charleston, South CaroZina.- 
In  accordance with instructions issued January 20, 1894, Assistants John W. Donn and C. H. 
Boyd proceeded to Charleston, South Carolina, and organized cooperating parties for the 
survey of the topography of the Cooper, Ashley, and Wando rivers in  that  vicinity. 

I t  was provided in their instructions that the shore lines of the several rivers were to 
be first carefully delineated for the use of the hydrographic party in.charge of Lieut. Robert 
G. Peck, U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer Bache. 
While the shore line survey was in progress, Messrs. Donn and Boyd were assigned 
to quarters on board the Bache, and both of these officers express their acknowledgments for 
the very cordial support received from Lieutenant Peck and from Ensigns Oman and Cline. 
Their stay on the steamer lasted from January 24 to March 6. The shore-line survey having 
then been completed they made arrangements for living on shore. 
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The cooperation of the two plane-table parties was made very close and systematic, so 
that not an hour was unavoidably lost in  preparing the ground for the work that was to fol- 
low. Mr. Donn ran the shore line of the east side of Wando River and a part of the west 
side to a junction with the work of Mr. Boyd; he then surveyed the shores of the Cooper 
River and i ts  principal creeks and bayous. The survey of the Ashley was advanced in like 
manner. 

Mr. Boyd searched for and recovered sixteen of the stations of the old triangulation 
and a t  two of the points from which the station marks had disappeared he determined plane- 
table points, and erected in all eighteen second-order tripods, He observes that after leav- 
ing the Bache the work was carried on either with a hired launch or by the aid of teams, the 
topography being filled in back from the shore line on,both sides of the Ashley and Cooper 
rivers and on the Charleston Peninsula, and that practically there are two lines which may 
be classed as shore line-that between the river and the marsh, a s  defined by the grass liqe, 
and the line of fast land between the soft marsh and the upland. This latter is covered with 
trees and shrubbery, is more tortuous than the former and exceeds it in length. The first- 
named line is that counted in the statistics. 

In  order to insure the completion of the entire area of topography included in the pro- 
jections, Assistant W. C. Hodgkins was instructed to proceed to Charleston and consult with 
Messrs. Donn ahd Boyd in regard to the execution of the work remaining to be done March 
I, This was the interior topography ~f the Wando and Cooper Peninsula, and i t  was com- 
pleted by Mr. Hodgkins between March 3 and April 19. For transportation of his party he  
had a naphtha launch; the parties of Messrs. Donn and Boyd had a Daimler motor launch. 
During the week before the completion of their survey land transportation became neces- 
sary because the interior portions of Charleston Neck could not be reached by any other 
method. They closed field operations April 14-15. 

The statistics reported are as follows: 

I 

I I Mr. Doun. / Mr. Boyd. 

A m  8urroyod in qoaro slnluto n ~ i l a  ......--....... ...) 
Lengtlr of shore lir~o of rivors iu statuto mil- ---------- 

I 
30 

Lougtll of slloro liuo of crooks in etatuto mllea.----.----l 1~ 

Longth of rouds ~ I I  statuto miles ....................... 1 48'7 27 
Longth of railrods iu statuto mllen .................... , 2 7 1  8 

The three topographic sheets completed were each on a scale of ;-lo ooo. 

Hydrographic survey of the Ashley, Cooper, atid Wando rivers, South Carolina.-Under instruc- 
tions from the Superintendent, bearing date of January 26, 1894, and detailed instructions 
of January 12 from the hydrographic inspector, the steamer Bathe was prepared for sea 
and placed under comlnand of Lieut. Robert G. Peck, U. S. N., Assistant Coast and Geodetic 
Survey, with orders to proceed to Charleston, South Carolina, and execute the hydrography 
of the Cooper, Ashleg, and Wando rivers to the limits of the completed eiangulation. 

The Bache left Hampton Roads January 22,  and arrived a t  Charleston on the 24th. 
Immediately upon her arrival Assistants Donn and Boyd, as stated under the preceding 
heading, came on board,and were assigned quarters by Lieutenant Peck, i t  having been 
arranged that their stay should continue until they had finished the determination of points 
and the delineation of the shore line needed for the hydrographic survey. 

This work was laid out upon four projections, each upon a scale of 1-10 000; Nos. I and 
2 including about 1 2  miles of the Ashley River; No. 3 about 8 miles of the Cooper River 
northward from its junction with the Wando, and No. 4 about 4 miles of the Wando from 
its  junction with the Cooper. 
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Work was begun in the Cooper River J a n ~ a r y ' ~ o ,  and from that time until March 6 con- 
sisted in recovering the triangulation points, erecting the tripods and hydrographic signals, 
locating the latter, and putting in topography of shore line. In  this service two whaleboats 
of the ship were uninterruptedly employed with crews, a naval officer and a recorder in each, 
in addition to the civilian assistant, thus practically utilizing the entire force of the vessel. 
The ship herself was constantly moved about so as to be kept in  the  immediate vicinity of 
the boats, and these arrangements were found to be very efficient, economical, and satis- 
factory. 

Upon the departure of the topographers, Lieutenant Peck transferred ihe shore line and 
points from their sheets to his projections without delay, and began the hydrography of the 
Ashley River, taking first this narrower and more intricate stream in order to finish i t  before 
the coming of warm weather should make a stay in the vicinity of its marshy banks dangerous 
to the health of the party. 

The hydrography of the Cooper and of the Wando followed in the order named. 
In  the execution of the work one system of lines was planned perpendicular to the axis 

of the stream (normals), and this system was intersected a t  right angles by a second or check 
system (longitudinals) following its general direction. In the broader parts of the rivers 
the normals were spaced a t  intervals of 150 metres, and the longitudinals a t  somewhat 
variable intervals with the variable widths of the streams, The number of longitudinals 
was never less than three, and the intervals never more than 2 0 0  metres. The cases of 
special development, which were numerous in the Ashley, were as a rule prosecuted in con- 
nection with the general system by doubling the number of lines. From the beginning of 
Cowhead Reach to Lambs (covered by projection No. 2 )  the stream becomes much narrower, 
and the intervals between the normals were accordingly reduced to roo metres. 

This part of the river Lieutcnant Peck found to be so full of shoals, and its navigable 
channels so narrow, that he decided later to return and double its development by run- 
ning lines alternating with those of the first set, thus making the intervals between the 
normals but 50 metres. What further induced him to make a very close survey in this 
locality was the fact that owing to the washings from the works where the phosphate is 
crushed and made ready for market the shoals arc constantly increasing in extent and the 
depth of water constantly decreasing. In  this way the navigation of the river has already 
become considerably obstructed, and sliould the same conditions continue, i t  would seem to 
be only a question of time when the Ashley would cease to be a navigable stream. 

This danger has been recognized by the Charleston Mining and Manufacturing Company, 
which is much the largest establishment of the kind on the river, and i t  has discontinued 
the practice of tailing the washings into the river and now deposits this waste material upon 
the land. Very extensive works for this company have r ~ c e ~ t l y  been built a t  Fetteressa, 
3 miles farther down the river and below the worst of the shoals, and the old works Bre 
soon to be entirely abandoned. The close development of this part of the river was very 
heartily commended by Capt. F. V. Abbot, United States Engineers, in charge of improve- 
ments in Charleston Harbor. He regards it as of great value for purposes of comparison 
when future surveys may have become necessary. 

Lieutenant Peck observcs that the commercial interests located on the river above Lambs, 
where the survey of the Bache terminated, are of considerable importance and consist of 
several phosphate mining establishments and one set of fertilizer manufacturing works. At 
the former, the phosphate rock is mined, crushed, washed, and dried ; at  the latter, the rock 
thus prepared is pulverized, treated with sulphuric acid, and mixed with potash and other 
ingredients, and is thus manufactured into a commercial fertilizer. 

I n  the Cooper River, above the limit of the hydrographic survey, there are no commer- 
cial interests of great importance, the navigation being confined chiefly to small schooners, 
sloops, and boats engaged entirely in domestic trade. Inasmuch as the stream is reported 
to be easy of navigation as far  as Strawberry Perry, somc 20 miles above the limit of the 
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hydrography, and since 15 feet at high water can be carried to that point, Lieutenant Peck 
deems i t  of sufficient importance to merit an extension of the survey to the point named. 

The survey of the Wando River terminated a t  a point where it was still a fine broad 
stream. The village of Cainhoy is situated on the right bank of the Wando several miles 
above the limit of the hydrography, and a small steamer makes a daily trip between Cainhoy 
and Charleston. 

Considerations advanced by ~ i e u t e n a n t  Peck in his report in favor of a resurvey of the 
area included between the jetties, and for carrying this resurvey out to the 5-fathom 
curve and to such distance northward and southward of the jetties as may be convenient, 
will have much weight when the question of executing a survey entirely independent of 
that made by the United States Engineers comes up for decision. 

He observes that he found the views of Captain Abbot respecting further surveys to 
be entirely in harmony with his own, and he expresses his indebtedness to that officer for 
his readiness to assist in every way in forwarding the hydrographic work. 

Upon the completion of the survey, May 8, 1894, the Bache left Charleston for New York. 
Following are the statistics for the season: 

Ilydrography : 
Are; sounded in square geographical miles - - -  - - - .  . - - . - . - . . -. - - - - - - I I 

Number of miles (geographical) run in sounding - - - - - -  - - - - _ -  - - - - - -  305'1 
Number of angles measured - - - -  - - - - - -  - - - -  - - -  - -  - - - - - -  ---. - - - -  .- - -  7 129 

Number of soundings - - - - - - -  - -  - -  - -  -. - - - - - - - -  - - -  .-- - - - -  - - - -  - -  - - - -  - - 31 095 
Number of tidal stations established - - - -  . -__-.  - -  -. - -  - -  .--. - - - -  .--. 8 

Lieut. W. S. Benson, U. S. N., and Ensigns G. W. Icline and J. W. Oman, U. S. N., were 
attached to the party on the Bachc and rendered acceptable service as observers. 

Nydrofraphic ~esurvry of St. Silllons Bar, of the cntrauce to St. Si~,rons Sound, Geor-gin.-The 
duty of maEing a complete resurvey of the bar about 4 miles to the southeast of the 
entrance to St. Siinons Sound and of the channels across i t  was entrusted to Lieut. L. M. 
Garrett, U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer Efzdeavor, 
by instructions issued early in January, r8gq. 

Leaving Baltimore Jaiiuary 5, the E?zdenalor arrived a t  Brunswick, Georgia, on the 13th 
of the same month, and search for triangulation points was a t  once begun. Considerable 
difficulty was experienced in recovering any of the old triangulation stations of 1857 to 
1860, but on January 1 7  Station Mud was found, and this, with St. Simons and St. Andrews 
light-houses, gave the necessary bases. The work of bnilding and cutting in signals was 
then begun, and had been advanced far enough to commence the sounding lines by the 5th 
of February. 

Lieutenant Garrett observes that all of the station marks on or near the seacoast in the 
vicinity of his work have entirely disappeared with the lapse of time, and because of the 
heavy storms which do so-much damage along the coast. Two marble station marks, 
inscribed " U. S. C. S.," and having the usual cross lines, were picked up on the beach and 
left at St. Simons light-house. 

On the wharf, near this light-house, a tide gauge was set up January 22,  and observa- 
tions were kept up for two full months, high and low waters being recorded day and night, 
and staff readings taken every ten minutes on days when sounding was in progress. The 
results were found to agree very closely with those of the six months' series from the self- 
registering gauge of Capt. 0. M. Carter, United States Engineers. Lieutenant Garrett 
acknowledges the receipt of many courtesies and offers of assistance from this officer. 

M U C ~  foggy and smoky weather prevailed in February, only two entire working days, 
with parts of eight others, being available during the month. Three of the calm smok'y 
days were utilized in tide observations a t  a temporary gauge which had been pumped down 
on the bar, sinlultaneous readings being taken a t  this gauge and a t  the permanent one near 
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the light-house. Their results, as plotted, do not seem to indicate any difference in range, 
but from ten to thirty minutes in time depending upon the amount of rise and fall. 

The detailed instructions to run lines of soundings a t  intervals of roo metres were car- 
ried out as near as the conditions permitted in the immediate-vicinity of the bar and chan- 
nel. Outside and around this, for a space of about g square miles, the lines are not so 
closely spaced, but are believed to be enough to develop the curves and show the non- 
existence of other clear channels. 

The tidal currents set fair with the buoyed channel and with the one leading out to the 
southward of the south breakers. Their greatest velocity is about two knots at spring tides, 
and the current runs at times an hour after the stand; that is, the flood current continues 
to  run after high water, and the ebb after low water. 

Lieutenant Garrett has submitted a full descriptive report to accompany his hydro- 
graphic sheet. This report covers nearly all of the topics outlined in the circular of July 8, 
1890, and in addition thereto embodies much information of value derived from local 
inquiries, 

H e  acknowledges most cheerful and able cooperation in the survey rendered by the 
officers under his command: Ensigns J. J. Blandin and C. P. Plunkett, U. S. N.; Pay 
Yeoman C. L. Green, and Ship's Writer Eugene Veith, U. S. N. 

The statistics of the work, which was finished March 22, 1894, are as follows: 
Hydrography (scale 1-20 000): 

Area sounded in square geographical miles- - - - - - -  - - - -  - -  ------. - - - - -  9 
Number of miles (geographical) run while sounding . - - - - - - -  - -  - -  - -  - 314'8 
Number of angles measured - - - - -  - - - - - - - - - -  ..-_.-- - - - - - -  ---.__ - - - - - -  2 808 
Number of soundings ,----- - - - - - -  ------. --. - - - - - -  - - - - - -  - - - - - -  . - ---, '7 731 

After sending the records of the St. Simons survey to the Office, Lieutenant Garrett 
was instructed to proceed to Savannah entrance and make a hydrographic eqamination of 
the river and approaches. 

Hydrographic exatninatio~zs in the Savannah River, and in  Tybee Roads, Georgia.-A very exten- 
sive system of jetties, wing dams, training walls, etc., being in process of construction in the 
Savannah River under the direction of the United States Engineer Corps, Lieut. L. M. Gar- 
rett, U. S. N., Assistant Coast and Geodetic Survey, was instructed to make such hydro- 
graphic examinations in that river and in Tybee Roads as would serve to develop the new 
channels, and locate correctly the aids to navigation. 

Proceeding to Savannah with his party on board the steamer Etzdenvor early in April, 
1894, he began a search for points of the old triangulation, and readily recovered a sufficient 
number to determine the positions of all the beacons, buoys, etc., from the city down to the 
sea. Some of these points were tall brick chimneys standing by themselves, and admirably 
adapted for use as signals in the hydrography. 

Lieutenant Garrett found that for the prosecution of the improvements, Capt. 0. M. Car- 
ter, United States Engineers, the officer in charge, had established a chain of triangulation 
stations a t  frequent intervals, resting upon a measured base in close proximity to the Coast 
and Geodetic Survey base, this system having been connected with the triangulation of the 
survey near the base line and again a t  Tybee Light. 

A goodly number of these theodolite stations Lieutenant Garrett thought i t  advisable to 
determine in position and plot on his projections, marking them with the letters U. S. E.," 
so that in future but little difficulty would be found in making use of the engineer surveys 
for purposes of comparison or otherwise. 

His triangulation was carried down the river by Ensigns John J. Blandin and C. P. 
Plunkett, U. S. N., and completed April 12. On the following day Lieutenant Garrett ran a 
few lines across the bar off Tybee in order to ascertain what changes had taken place there since 
former surveys, and also the advisability of a resurvey. The  reduction for tide was obtained 
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from the staff of the self-registering gauge of the United States Engineers on the wharf 
near Fort Pulaski, the zero of which is set a t  mean low water. Fifteen minutes difference in 
time was assumed to reduce to the bar. 

Remarkably little change was found on the bar except in the swash channel. Corrected 
positions of the buoys were obtained for insertion on the chart. 

Lieutenant Garrett has submitted a descriptive report of his survey for file in the 
archives with his hydrographic sheet. From Savannah he proceeded to Hatteras Inlet to 
make the survey for the use of the Light-House Board which is reported under a preceding 
heading. 

Lines of leveling of precision rttn across the peniltstrla of  Florida between St. Augustine and  Cedar 
Keys.-Under instructions dated February 28, 1894, Assistant Isaac Winston proceeded to 
Florida, and on March 13 began at Palatka a simultaneous double line of leveling of pre- 
cision which he carried to St. Augustine. He  then moved his party to Cedar Keys and car- 
ried a similar line froin Cedar Keys to Palatka. The total length of line was 216 kilometres. 

Advantage was taken of this service and of Mr. Winston's experienceeas an observer in 
geodetic leveling to test the method of observing and the instruments used by Assistant 
Van Orden on the line of precise levels between Boston and Albany, as explained in the 
report of the commissioners of the topographical survey of Massachusetts to the gov- 
ernor, 1893. Mr. Winston was fortunate in securing the services of Mr. Van Loan who had 
been Mr. Van Orden's bubble tender on the Boston and Albany line; hence with the excep- 
tion of the change of observers the work was done under the same conditions. I n  some 
details improvements were made; a better and more sensitive level vial was substituted for 
the one on the instrument; a central white band across the target 0.01 foot wide was 
employed with its lower edge opposite the zero of the target, thus rendering all corrections 
to the rod reading additive; the form of record was changed so that the observed correction 
and rod reading are shown instead of the corrected rod reading only, as in the Mas- 
sachusetts work; the micrometer screw was set each time to the horizon reading so that i t  
was possible to level the instrument by using the long sensitive level instead of the 
two levels a t  right angles for rough leveling; the screws clamping the tripod legs to the 
instrument were loosened each time before moving, and clamped again after placing the 
tripod in position a t  the next station so as to secure a more stable condition; the instrument 
was covered with a white rubber cloth cover while being carried from station to station, 
and it was shaded during the observations with a large umbrella. 

The computation was made after determining the difference of level between two 
successive bench marks, thus rendering the observations more free fro111 bias than is possible 
when the work is computed station by station with constant comparison of the two lines 
made as each successive height of the instrument is obtained. 

The nature of the country, and the sand ballast used as the roadbed of the railroad 
rendered the use of plates to support the rod necessary, and a brass boss was placed on the 
bottom of the rods SO that they could be used with the plates already in use on the precise 
leveling work of the Survey. In  many places the plates could not be made stable and pegs 
driven in the ground were used to support the rods. 

The instrument was set up and leveled each time by the observer, who then placed his 
eye at the telescope, and the bubble tender having brought the bubble to the center, he then 
gave a signal to the observer who a t  once estimated the position of the observing wire on 
the central bite band of the target which had previously been placed in position and 
clamped. 

Mr. Winston expresses views adverse to the employment of a bubble tender, the condi- 
tions under which he is compelled to work and his contiguity to the observer and to the 
instrument being, in his judgment, not favorable for obtaining good observations. 

The route followed was the same as the route of the precise level lines of 1892 and 1893, 
and the same permanent bench marks were used, thus affording frequent comparisons. One 
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line was run with rod I ,  and the other with rod 2, the order of observing adhered to being: 
backsight on I ,  backsight on 2, foresight on I ,  and foresight on 2. 

.An examination of the difference in height of the rods in each position as determined 
by the foresight and again by the backsight showed that large discrepancies between the 
two lines from onc bench mark to another may be caused by small partial discrepancies 
which accumulate, and small discrepancies result from large partial discrepancies which 
balance. 

Mr. Winston states that while,with the instruments and methods employed during the 
season of 1894, the progress was far more rapid, the cost much less, the labor very much 
lighter, and the computation easily and quickly made, these advantages do not make up for 
loss of accuracy in results as compared with the geodetic leveling of the Survey. Field 
operations were closed May I. Mr. S. M. Van Loan rendered faithful and acceptable service 
throughout the scason. Mr. A. B. Turner served efficiently as rodman. 

Comnpletiolz of qrcial service at Chicago in co?z~zection 70ith the World's Colt~mbian Exposition.- 
Location in geographical position of licht-houses on the Atlantic Coast and hydrographic surveys on the 
coasts of Plorida and Louisia?ta.-Reference was made in the last annual report to the transfer 
of the Coast and Geodetic Survey steamer Blake, under the command of Lieut. G. W. Mentz, 
U. S. N., Assistant Coast and Geodetic Survey, from the Atlantic Coast to Chicago, and to 
the exhibit made on board of her of apparatus and instruments used in deep-sea sounding 
and in observations of currents, this being part of the Coast and Geodetic Survey exhibit a t  
the World's Columbian Exposition. 

On July 7, 1893, in compliance with a request from the Director-General of the Exposi- 
tion, Lieutenant Mentz assisted in the reception of the Columbian caravels, theBlake having 
becn assigned to a position as leader of the left column of vessels7 and taking part in all of 
the movements and ceremonies of the day. These services met with a cordial acknowledg- 
ment from the authorities of the Exposition. 

On July 12, the Blake assisted in the reception of the Viking. 
Jn accordance with instructions, Lieutenant Mentz. with his ship left Chicago, October 

15, and arrived a t  St. Andrews, New Brunswick, November 2. Proceeding thence to Boston 
and New York, he arrived at the latter port November 13, having located in position, en route, 
the light-vessels in Vineyard and Nantucket sounds. 

Leaving New York November 20, he proceeded to Baltimore, and while en route located 
light-vessels and investigated the 3%-fathom patch in the vicinity of the Winter Quarter 
Light-ship. 

Later in the season, the Bukc was in service on the coasts of Florida and Louisiana, 
reports of which will be found in geographical order in the Eastern Division. 

Lieutenant Mentz has reported the following statistics of his work during the fiscal 
year : 

Hydrography : 
Area sounded in square geographical miles- - -  - - - -  -. -.. - -  - - - -  - - - - . -. . 7 9 
Number of miles (geographical) run while sounding - - - - - - -  - - -  - -  776 
Number or' angles measured - .- - -..- - - - -  - - - -  - - - -  - - - -  ... - -  - - - -  .--- 6 003 
Numher of soundings - - - - - - - - -  - -------- . . - . . ------  - - - - - - . . -  -. .- - -  - -  ..- 51 591 

i 
I of 1-10 000 

Number of hydrographic sheets finished, 4 - - - - - -  - - - - - - - - - - - -  I of 1-80 ooo 
2 of 1-20 000 

.Nya'rc!qral)hic exulni~zation of St. Lucir Itzlet, east coast of I;CorirEa.-A new opening having 
been formed a t  St. Lucie ~ n l e t ,  about 14 miles to the northward of Jupiter .Light, east 
coast of Florida, Lieut. G. W. Mentz, U. S. N., Assistant Coast and Geodetic Survey, was 
instructed to stop there with his party on board tho steamer Blake while en route to Pensa- 
cola, and make such determinations of position and examination of depths, channel ways, 
etc., as would furnish data for locating the inlet on the charts. 
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On reaching the inlet January 29, the weather was too unfavorable to admit of success- 
ful work ; the survey was postponed, therefore, till the Blake could stop on her way north- 
ward in the spring. 

On May 16 Lieutenant Mentz detailed Lieut. Charles S. Ripley, U. S. N., to rnake the 
examination required, and has appended Lieutenant Ripley's report to his own. 

Two of the stations of the Survey, Refuge and Dr. Baker's house, the geographical posi- 
tions of which were known, were recovered, and from the line connecting them as a base, 
other points were established and the inlet located. 

Lieutenant Ripley reports that 5 feet of water may be carried into the Santa Lucia 
River through this inlet by.using the north channel. That the south channel is the deep- 
est.and widest, but i t  shoals to 4% feet off Long Point. From the reef outside about 15 or 
16 feet may be carried into and through the mouth of the inlet, shoaling to 8% feet off the 
northwest point of Long Island. The  outside reef, beginning at the sea beach about 1% 

miles north from the inlet, and extending out and down the coast for some distance, is 
a narrow ledge, and is about one-third of a mile from the shore line opposite the inlet. 
This reef forms a natural breakwater, and for a distance of about 19 miles along the reef, 
and opposite the inlet, there is from 7 to 8% feet of water, with from 3 to 4 fathoms outside. 

The  reef is narrow and the rocks are of such a formation, broken shells embedded in 
sandstone and a species of coal, that an ,opening could easily be cut through, Lieutenant 
Ripley observes, should the water carried to the Santa Lucia River deepen to 8 or more feet, 
and thus warrant the cutting of the passage. 

The sea breaks over the reef when the wind blows from the eastward. 
The inlet has affCcted the waters of the Santa Lucia River and the creeks emptying into 

i t  by changing them from fresh to salt; also the-water of the Indian River in the vicinity. 
Before the opening of the inlet the Indian River was full of manatee grass, through which 
small steamers and boats found i t  difficult to navigate. This grass has completely disap- 
peared, not a trace of i t  being left. 

At the time of the survey the mouth of the inlet was found to be about 400 metres in 
width. 

Many other details of interest to the navigator are given in the reports of Lieutenants 
Mentz and Ripley. 

The records of the work have all been forwarded to the Office. Upon its completion, 
May 25, the Blake procceded to New Pork. 

Hydrographic sztrvey of Pensacola Bay, Florida.-Early in February, 1894, Lieut. G. W. Mentz, 
U. S. N., Assistant United States Coast and Geodetic Survey, commanding the steamer 
Blake, arrived a t  Pensacola, under instructions to  make a resurvey of the vicinity of that 
port and its approaches. 

On the 7th of that month he took up the preliminary work of the hydrography of that 
part of the bay between the village of Woolsey and Bayou Texar. Within these limits i s  
included a fifie harbor of great extent, about 25 miles square, completely landlocked, and 
affording good anchorage for a numerous fleet of vessels. More than 30 feet of water can 
be carried to the town of Pensaeola in this part of the bay, and Lieutenant Mentz observes 
that i t  is to be regretted that  the entranceewill not admit of a greater draft  than about 21 

feet a t  low water. 
Several days were occupied in recovering triangulation points, erecting signals, estab- 

lishing bench marks, etc., and on'February 15 soundings were begun and continued when- 
ever the weather and other circumstances would permit until the work was completed, 
May 11. 

A plane of reference of the soundings was obtained by tidal observations made day and 
night between February 14 and March 17; after the last named date the tides were observed 
only when soundings were taken. 

S. EX. 8 - - 4  
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For the soundings, lines about 150 metres apart were run normal to the general direc- 
tion of the shore line; these were intersected by lines a t  right angles to them, and a t  about 
the same distance apart. About the docks at Pensacola City the lines were run about half 
that distance apart. The shoal off Town Point was specially developed, as was also the channel 
leading to Muscogee Wharf. The deepest water was found at the western end of the hydro- 
graphic sheet in the vicinity of Woolsey. 

Lieutenant Mentz commends tha hearty support given him by the officers of his party: 
Lieutenants J. A. Shearrnan and C. S. Ripley, U. S. N.; Ensign F. B. Bassett, U. S. N.; Passed 
Assistant Engincer K. McAlpine, U. S. N.; and Assistant Surgeon J. A. Guthrie, U. S. N. 

The statistics are: 
Hydrography (scale 1-10 ooo) : 

Area sounded in square geographical miles.. .. . . - . . ... - . -. ,- --. - - -  497 
Number of miles (geographical) run while sounding. .. -. - -  ---. .- - -  - -  5 870 
Number 'of soundings-, --, - - - - - - - - - - - .. .. .. .. - - - . . - - - - - . - - - - - .. - - - - - - - 47 7 7 2  

Number of specimens of bottom preserved- ----. --. . . .- --.- -.-- - - - -  36 
Uydrographic survey of wafers adjacent to Pensacola Bay.-The hydrographic party organized 

by Lieut. Franklin Swift, U. S. N., Assistant United States Coast and Geodetic Survey, com- 
manding the schooner Tra~zsit, began the survey of certain tributaries of Pensacola Bay 
under instructions issued in January, 1894. 

The work to be'executed was laid out on three projections, each on a scale of 1-10 ooo, 
these projections including thc Big Lagoon, Escambia Bay, and East River. 

The Big Lagoon is a body of water about 6 miles long by 15 miles wide, extending from 
just inside the entrance of Pcnsacola Bay westward to within mile of the waters adjacent 
to Perdido Bay. I ts  entrance is shoal, having but little more than 2  feet a t  mean low water 
in the main channel, and there is danger in attempting to enter on account of breakers, except 
in smooth weather. 

Just  to the southward of the main channel is another channel in  which a little deeper 
water can be carried, but i t  is very narrow and tortuous. Every heavy gale is said to alter 
these channels, as the bottom is composed of sand. Inside, a good channel extends as far  
as Robertsons Island, where i t  divides, the best water being in the south channel which 
passes near the red beacon. Over the north channel, which passes near Robertsons Island, 
a little over 2 feet a t  mean low water can be taken. The bottom here is mostly soft mud. 

Lieutenant Swift observes that i t  is probable that with but little expense a water course 
in which 6 feet could be carried could be constructed from Pensacola Bay through the lagoon 
to Perdido Bay. Two small jetties a t  the entrance, with some dredging inside, would be all 
that could be required. Names of localities on the hydrographic sheet were obtained from 
Robert Harris, light keeper, who had lived in the neighborhood all of his life. . 

I t  was found that the shore line had entirely changed from that shown by the old survey 
For the resurvey of Escambia Bay a projection was laid out having as i ts  northern limit 

the  Louisiana and Northwestern Railroad trestle, and for i ts  southern a l ~ n e  from Garcon 
Point to Emanuel Point. I t  included a body of water about 5% miles long by 3 miles wide. 

Lieutenant Swift reports that in general more water was found than was shown by the 
original survey, this being especially true of the water on the-oyster reefs. Some new reefs 
were discovered, one particularly, near the red beacon, where there was found to be only 4 
feet a t  mean low water about 40 yards northeast of the beacon. To the northwest of it, a t  
about the same distance, another shoal spot was found. The  shoal off Caheronne Point 
extended nearly as far  to the northeast as was shown on the original survey. 

Of the old beacon, nothing remains but a pile of masonry with less than I foot over 
i t  a t  mean low water; this being dangerous to navigation, i t  was marked by a heavy spile, 
which was worked down with a bush attached to it. This will remain for a long time. 

A great menace to navigation in all parts of the bay exists from what are called "dead 
heads,"-heavy cypress logs, one end sinking into the mud and the other end just awash, 
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their position changing with cvery heavy wind. The whole bay is surrounded by swamps, 
and the air is full of malaria. 

The principal traffic is the towing of lumber and timber from the uppe.r bay through the 
draw to Pensacola. The only mill is the cypress shingle mill a t  Bohemia, and the largest set- 
tlement is a t  Trout ~ a y o u ,  which forms an excellent harbor for small vessels. At mean low 
water 2% feet can be carried in. There is also a good harbor a t  Indian Bayou with more water. 

The people make a living by oystering and fishing. The oysters a t  Escambia Bay are 
considered particularly good, and formerly dredging for them was quite a business ; they 
are now, however, getting more and more scarce. Lately oyster beds have been planted on 
a line south from Indian Bayou. 

East River is a body of water about 3 miles long by mile wide. I t '  is at the 
extremity of Maria de Galvaez Bay, and is called by the people living in the vicinity East 
Bay, the river that empties into i t  a t  the eastern end being East River, but the bay, so called, 
seems to partake more of the nature of a river with its steep-to banks. I t  is a fine body of 
water without shoals anti is easily entered. The depth continues good up to the eastern 
end, where i t  shoals, but there is a channel into the river which is itself deep. 

A few houses are scattered along the shores, and the occupation is mostly wood cutting, 
the wood being carried in small schooners to Pensacola. 

The hydrography was carried well out into Maria de Galvaez Bay. 
Lieutenant Swift speaks in terms of high praise of the zealous and efficient service 

rendered by all who were associated with him in his survey. Ensign C. M. McCormick, U. 
S. N., was the only commissioned officer on the Trattsit. Mr. W. H. De Luce served as 
recorder, George Steinman as observer, and Otto Plym as leadsman, all with great credit. 

For the season, which closed April 28, the statistics are: 
Hydrography: 

Number of miles (geographical) run while sounding --- .  - -  - - - - - -  - - - -  685 
Number of angles measured . - - - - -  - - - -  - - - .. - - - -  - - - - - - - - - - - -  - -  - . - - - -  - 8 257 
Number of soundings - _ - -  _ - - - - -  .----- - - - -  - - - -  - -  -. - -  - - - -  - - -  - -  ... . --. 73 285 
Number of tidal stations established - - - -  .- --. - - - - - . - - - - - - - . -. .-- - - 4 

Topog~ajhic survey of tributaries of Perzsucolu Bay.-Under instructions of February 26, 
Assistant P. A. Welker reached Pensacola, Florida, on March 2, and after repairing the 
naphtha launch, and ~verhaul ing the schooner Quick, laying in supplies and organizing the 
party, he reached the immediate locality of his work on March 8. A preliminary triangula- 
tion having been made, he began the topographic survey at East River. By April 25, Assistant 
Welker had finished East River and Blackwater Bay and nearly all of Escambia Bay and 
East Bay,onlg a small portion of the two latter and of Pensacola .Bay remaining to be  
surveyed. Up to April 25, the progress of the work had been unusually rapid and successful 
but on the zGth, the chief of party, the recorder, and two men were simultaneously attacked 
by malarial fever and field operations,had to be suspended. 

Assistant Welker recovered on May 6, and after disbanding his party returned to 
Washington on May 15, but Mr. H. L. Stidham, recorder, whose services are mentioned with 
high praise by his chief of party was prevented by the severity of his illness from leaving 
Pensacola until after June I .  

The  statistics of the season's work are as follows: 
Number of triangulation signals built . - - - . . - - - - - - - - - - - -  - -  - - - - - - - - -  - - - -  4 
Number of stations occupied - - - -  - - - -  -, - - - - -  - - - -  - - - - - - - - - - - -  - - -  - - - - - -  5 
Number of stations occupied for magnetic declination - - -..- - - - - - -  - .---, 5 

.Number of miles of shore line surveyed - - - -  ---. - -  -.. - - - -  - - - - - - -  - - - -  - - - -  49 
Number of miles of railroads and other roads surveyed- - - -  - - ..-, - - -  - - - -  29 
Number of miles of creeks surveyed- - - - .  --.-- - - - -  - - - - - -  .- - -  -. - -  - -  - - - -  30 
Number of miles of swamp line surveyed - - - - - -  - - - -  - - - -  - - - - - - .  - - -  - - -  - -  46 
Approximate area in square statute miles-.. ..-- - - - _ - -  - - - - - -  - - - - - -  --.,,, 5 1 

Number of topographical sheets fiaished, scale 1-10 OOQ - - - - - -  - - - - - -  ---. 5 
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Completion of a schenze of reconnaissance for primary triangulation in  Alabama, whereby data will 
ultimately be available for the tneasurement o f  an obliqzre arc of the raeria'ian, extending from the north- 
eastern boundaryof.tke United States to the Gulf  of Mexico.-Full mention was made in the last 
annual report of the reconnaissance executed in southern Alabama by Assistant F. W. 
Perkins, bywhich a scheme was laid out for the extension of the &mary triangulation to 
the Gulf Coast, and incidentally thereto, for the measurement of the remaining portion of 
the oblique arc of .the meridian, extending from the northeastern boundary to the Gulf of 
Mexico. 

Since this reconnaissance was not completed until August 14,1893, i t  is adverted to here 
as an important work, not to be passed over in the record of operations during the fiscal 
year 1894. 

Establishment of an asfronomical station a t  the Chicago University,/car the defeymifzafion of local 
sidereal time i?z connection with observatiotzs for  the force of gravity.-Commandant Deff orges of the 

Service Geographique " of the French army, having taken advantage of a voyage of duty 
to the United States to make relative observations of the force of gravity a t  seven stations 
on the continent of North America, arrived a t  Chicago in the autumn of 1893, and was met 
there by Assistant E. .D. Preston, who had been instructed to make a series of time determi- 
nations in connection with the gravity work and to render such other assistance to  Com- 
mandant Defforges as might be found necessary or desirable. 

For this purpose Mr. Preston obtained permission to establish an astronomical station 
at the University of Chicago. The  results obtained by Commandant Deffofges at this station 
and a t  the others which he  occupied, San Francisco, Mount Hamilton, Salt Lake City, Denver, 
Montreal, and Washington will enable him to bring out the continental anomaly of gravity. 

Geodetic ojerations.-Occrrpafian of stafio~zs in northeastertz Te:tnessce and souttiweste~n Kentucky, 
and along the Kentucky, Virginia, and Tennessee State lines.-At the beginning of the fiscal year 
Prof, A. H. Buchanan, Acting Assistant, was in camp at  Station White Rock, in south- 
western Kentucky, engaged in observations of horizontal and vertical angles for the exten- 
sion of the triangulation to the northward and eastward, and its ultimate connection with 
the primary triangulation between the Maryland and Georgia base lines. This work was 
undertaken in  accordance with instructions from the Superintendent, supplemented by 
detailed instructions from Assistant George A. Fairfield, in  immediate charge of State 
surveys. 

Field operations 'were continued in 1893 until November IS, then suspended for the 
season, and resumed June IS, 1894. At the close of the fiscal year they were still in 
.progress. 

Up to that date Professor Buchanan had occupied and completed observations a t  four 
primary stations, White Rock, Big Knob, Big Butt, and English, and a t  seven secondary 
stations along the Kentucky, Virginia, and Tennessee State lines, viz: Pinnacle, Kentucky 
Corner, Virginia Corner, Minter, Powell, Wildcat, and Cloud. Also a t  two secondary 
stations, Buzzard and Chimney, observed upon in connection with the primary work. 

All of these stations were permanently marked and their markings described in the 
records. The  stations a t  Kentucky and Virginia corners are exactly on the points that are 
recognized as such by the citizens, and the line stations are all located exactly on the 
marked State line. 

On July 27, before obtaining all of the observations that he had intended to make a t  
White Rock station, Professor Buchanan was obliged to 'break camp and move down the 
mountain in order to avoid an attack threatened more than once by a band of outlaws from 
Harlem County, Kentucky. Most of these men lived in the neighborhood of an  illicit dis- 
tillery about z miles from the station, and i t  was well understood that an attack made by 
them in strong force would have resulted in  the plunder and destruction of the camp, and 
possibly in loss of life. 
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This check to the progress of the work was but temporary, however. Delays later in 
the season were due to unfavorable weather. 

The last station occupied during the season of 1893 was Big Butt, in Tennessee 
Observations here were finished November 11, and the party moved down the mountains on 
the ~ q t h ,  in a snow storm. On reaching home Professor Buchanan took up the preparation 
of his records and results for the archives. 

From the 1st to the 16th of February, 1894, he was in attendance upon the Geodetic 
Conference held by direction of the Superintendent at the Coast and Geodetic Survey 
Office. 

At  the opening of the season in 1894 he began to make preparations for resuming field 
work as soon as funds were available. He began the occupation of station English about 
the middle of June in order to obtain some additional measurements of angles needed a t  
that point, and on the last of the month was observing at Chimney Top Mountain, a second- 
ary station. 

ABSTRACTS OF REPORTS FROM FIELD PARTIES,  FISCAL YEAR 1894. 

MIDDLE DIVISION. . 
STATES A N D  TERRITORIES BETWEEN THE MISSISSIPPI RIVER A N D  THE ROCKY MOUNTAINS.  

28. Minnesota. 32. Nebraska. 36. Indian Territory. 
-9. North Dakota. 33. Missouri. ' 37. Oklahoma Territory. 
30. South Dakota. 34. Kansas. 38. Louisiana. 
31. Iowa. 35. Arkansas. 39. Texas: 

Progress Sketches Nos. 10, 11, 1 2 ,  18, and 19 show the localities of field operations in the 
Middle Division. A list of Progress Sketches will be found a t  the close of this volume. 

Geodetic operat ions.-~onii t t~~ntiot~ of the trian~ulatiorr of the Sate c?f Minnesota.-At the begin- 
ning of the fiscal year, Prof. W. R. Hoag, Acting Assistant, was occupying Ellsworth, one of 
the stations in the scheme of triangulation along the Mississippi River between St. Paul, 
Minnesota, and Lacrosse, Wisconsin. 

Observations were made for horizontal angles, for differences of elevation by microme- 
ter, and for magnetic declination with a compass declinometer. 

Station Maiden Rock, which, as well as Ellsworth, is on the Wisconsin side of the river 
was next occupied. A reconnaissance for determining the intervisibility of Vasa and 
Maiden Rock was completed and the stations Alma and Watopa were finally located. 

On July 24, Professor Hoag was obliged to go to Chicago to serve as a member of the Jury 
of Awards at the World's Columbian Exposition, and he committed the immediate charge of 
the triangulation to Mr. Noah Johnson. 

During his absence, the full complement of observations was secured a t  stations Max- 
ville and Alma on the Wisconsin side of the river, and a t  Watopa on the Minnesota side. 
On August 18, Professor Hoag returned to his party, then at Wabasha City, on the Minnesota 
side of the river. He  made a final selection for the site of Mount Vernon Station, Minnesota, 
and took up the construction of a tripod and scaffold signal a t  that point. 

During the latter part of August, Assistant George A. Fairfield, who is in immediate 
charge of the State surveys, joined the party, and with Professor Hoag occupied Lake City,, 
in M.innesota. The first ten days in September were devoted to observations for index 
error of the compass declinometer, and to an  inspection with Mr. Fairfield of the triangula- 
tion in the vicinity of Minneapolis and St. Paul. This completed the work of the season. 

In  February, 1894, by invitation from the Superintendent, Professor Hoag was in attend- 
ance upon the meetings of the Geodetic Conference a t  Washington. 



During the season of 1893, eightcen stations were occupied for observations of magnetic 
declination, and five stations for horizontal and vertical measures. 

Geodetic operations.-Triangulatiorz and topography i n  the vicir~ity of Minneapolis and St. Paul, 
Minnesota.-Instructions issued early in June, 1894, to Assistant W. C. Hodgkins, directed 
him to proceed to Minneapolis, Minnesota, and determine such additional points in the 
vicinity of that city and of St. Paul as would enable Professor Hoag, State Topographer, to 
begin a topographical survey of the State of Minnesota. 

Mr. Hodgkins arrived a t  Minneapolis on June IG, and after a conference with Professor 
Hoag, and a general inspection of the region between and near the two cities i t  was decided 
to cover the  region with a graphic triangulation, to be executed with a plane table, and to 
be based upon the trigonometric work already completed. I t  was thought best, however, to 
determine trigonometrically a few additional points; these were the stone tower at Fair- 
view Park, in the northern part of Minneapolis; Pilot Knob, a station southeast of the vil- 
lage of Mendota, and the cupola of the headquarters building a t  Fort SneLing. 

A plane-table sheet, scale 1-20 ooo, was then projectcd to include the district containing 
the two cities, and the graphic triangulation having becn taken up i t  was continued to the 
end of the month, giving the positions of a large number of objects. Vertical angles were 
also observed a t  many of the stations for determining the elevations of the points. 

Prof. W. R. Hoag served during the month as Acting Assistant and rendered efficient 
aid in the various operations. Hands and transportation were furnished by the State 
Topographical Survey. 

Statements of progress after June 30, 1894, will appear In the next annual report. 

Continuation of the transcontitlental triatzgulatioion ill Kansas along o r  near the thiriy-ninth jarallel.- 
At the beginning of the fiscal year, Assistant F. D. Granger, charged with the continuation 
of the transcontinental triangulation in Kansas, was occupying Station Schmidt, in Kess 
County, g miles northwest of the town of Ransom, on the Missouri Pacific Railroad. At 
this point the instruments were mounted on an observing tripod and scaffold signal 56 feet 
in height, and five primary, two secondary, and seven tertiary oljjects were observed. 

The stations Big Creek and Schmidt, the former having been occupied in June, 1893, 
formed with Indian Creek and Canyon (stations occupied by Assistant Perkins in 1891), the 
connecting quadrilateral between the triangulation of central and western Kansas. 

Upon the completion of observations at Schmidt, July g, the party and instruments 
were transferred to Station Skaggs, a few, miles northwest of Brownell, a town on the 
Missouri Pacific Railroad. ~bserva t ions  a t  this point werc begun July 14 and finished on 
the 25th on five primary and five tertiary points, from an elevation of the tl~eodolite of 50 
feet. The party was then moved to Smoky Hill, an interior station in the figure, Hays, 
La  Crosse, Trego, Skaggs. The theodolite here had an elevation of but 5.3 feet above 
ground. Five primary and four tertiary objects werc observed, and the work was closed 
August 8. 

Station Trego, in Trego County, about g miles southwest of Ellis, Ellis County, was next 
occupied. The observations a t  this station were made wholly by Mr. H. L. Stidham, Tempo- 
rary Aid. The instruments were mounted on an observing tripod signal, 4 0  feet in height, 
and five primary and six tertiary objects were observed. 

Upon the completion of the work a t  this point, August 25, the party was transferred to 
Station Southeast Base, about 5 miles southeast of the town of Russell in the county of the 
same name. This station being the southeast terminal of a projected base line and having 

' never been occupied, i t  was deemed desirable to make i t  an astronomical station. Prepara- 
tions were therefore made for determining time and latitude whilst the observations of 
horizontal directions were in progress; observations for azimuth were to be taken up later. 

A temporary observatory of the usual form was built due east from the geodetic station, 
the center of the latitude pier being 6.16 metres distant .from it. The instruments employed 
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weremeridian telescope No. I and a sidereal chronometer. For latitude sixteen pairs of stars, 
selected from the Coast and Geodetic Survey Catalogue (App. 7-1876), were observed between 
September 21  and September 30. Observations of horizontal directions were made on five 
primary and fifteen tertiary objects with the theodolite a t  an elevation of 19.2 feet. 

1n the observations for azimuth the theodolite was mounted on a heavy. wooden tripod, 
carefully centered over the geodetic station, the telescope of the instrument being 5.7 feet 
above that point. A heavy stone pier was sunk 5 feet into the ground, and upon this the 
artificial horizon was mounted, the mercury being protected from the wind by a box having 
sight tubes properly inclined and the apertures covered by mosquito netting. 

Observations for azimuth were begun October 2, Polaris be,ing observed alternately 
direct and reflected in mercury while near eastern elongation, and the observations being 
referred to the azimuth mark. This was a 1ight.frorn a bull's-eye lantern showing through 
an aperture of 2 2  millimetres a t  Station Northwest Base, distant 3.3 miles. 

The order of observation was as follows: One pointing on the mark, telescope direct 
with corresponding circle reading, followed by two paintings on star with noting of circle 
reading and time; the first pointing being on the star direct and the second on its reflected 
image. Telescope was then reversed, and the star again observed direct and reflected, and 
the set was finished with a pointing on the mark. The circle was used in seventeen positions, 
and the observations were completed Octpber 8. 

A comparison of the astronomical and geodetic latitude as derived from the field com- 
putations shows an apparent station deflection in the plane of the meridian of A.-G.=-4'03 
seconds of arc, which seems to accord well with previous results obtained in Kansas. When, 
however, the astronomical is compared with the geodetic azimuth a large apparent station 
deflection in the plane of the prime vertical is discovered. A,-G.=-8.05 seconds of arc. 
Mr. Granger suggests that as this deflection may result froin local causes, i t  would be well 
to observe for azimuth a t  one of the higher stations, Waldo or Blue Hill, of the base figure. 

Field operations were closed after the work a t  Southeast Base was finished, and Mr. 
Granger having disbanded his party, proceeded to Washington and thence to New Pork,  
where he took up the computations of his season's work. He reports that his aid, Mr. Stid- 
ham, proved himself to be a very efficient and ,valuable assistant. In  addition to making all 
of the observations a t  Station Trego, and most of the double zenith distances and micromet- 
ric obseryations during the season he made all of the observations for time and latitude at 
Southeast Base. Mr. W. N. Wadsworth rendered acceptable services as recorder. 

For the season, July I to  October 8, the statistics are : 

Triangulation : 
Area of, in square statute miles - - - - - - -  -----. - - - - - -  - - - - - -  ---,-------- 5 80 
Number of stations occupied for horizontal nleasures - - - -  ---. - -  - - - - - -  5 
Number of stations occupied for vertical measures.. - - -  - - - - -. .- - - - - - - -  5 
Number of geographical positions determined - ---. - - - -  .--- - - - - - -  ....-.- 16 
Number of elevations determined trigonometrically - - - -  - ,-- . - - - - - - - -  10 

Latitude, longitude, and azimuth work : 
Number of pairs of stars observed for latitude - - - - - -  .--.. - - - -  .---- ,--- 16 
Average number of observations on a pair--  - -  -. - - - -  - .---- - - - -  - --,--- 6 
Number of nights of observations for azimuth - - - - - -  - - - - - -  - -  - - - -  - - - - -  7 

At  each of the five stations of the triangulation the magnetic declination w w  observed 
with a compass declinometer. 

Continuation of Ziyes of geodetic leveling in Missouri and Arkansas.-Progress in leveling of 
precision from Olathe, Kansas, toward Fort Smith and Van Buren, Arkansas, by the party 
in charge of Assistant Isaac Winston up to June 30, 1893, was stated in the last annual 
report. 
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The sin~ultaneous double line of leveling .was continued from the vicinity of Belton, 
Cass County, Missouri, along the Kansas City, Clinton and Springfield branch of the Kansas 
City, Fort Scott and Memphis Railway to Harrisonville, Cass County, Missouri, this point 
being reached July 21. The line was then carried northward along the Lexington and 
Southern Division of the Missouri Pacific Railway to a junction with the transcontinental 
line of levels, forming a loop with a length of about IOO miles. 

Work was then resumed a t  Harrisonville and extended south along the Lexington and 
Sourhern Division of the Missouri Pacific to the vicinity of Lamar, Missouri. Progress in 
this locality was delayed to such an extent by wind storms that the work was temporarily 
suspended under authority from the Superintendent and the party was transferred to Van 
Buren, Crawford County, Arkansas, a t  the southern end of the line. From this point the 
lines of leveling were extended north along the St. Louis and San Francisco Railway to 
Chester, Arkansas, where field operations were closed for the season on November 5. 

The greater part of the railroads traversed was ballasted with gravel, and the atrnos- 
pheric disturbances from heat were a t  times very large. Bench marks were established in 
all of the towns and villages along the route, and placed upon many of the stone abutments 
to  bridges. The  country in Missouri is in  general a high open table-land, and the strong 
winds frequently caused trouble and delay. Occasionally the level bubble was held out of 
position by the wind four or five divisions for several minutes a t  a timc, and during the latter 
part of September and first part of October about two weeks' work was lost on this account. 

Mr. Winston observes that i t  will probably be necessary to devise an observing tent 
which can be quickly erected and dismounted in a frame on wheels, and which can be pushed 
along the railroad tracks when no train is near. This would serve admirably to protect the 
instrument against both sun and wind. 

The use of velocipede cars for the transportation of the party was continued as far as 
Harrisonville and greatly facilitated the progress of the work. 

Mr. W. G. Mitchell served acceptably in the party as rodman until the end of July, when 
he was obliged to return home on account of illness. Early in October Mr. A, R. Turner, 
whose services as r e c ~ r d e r  were valuable on account of experience gained in a previous season 
in Florida, was also obligcd by sickness to leave the party. 

The statistics of the work from July I to the close of the season are as follows: 
Geodetic leveling: 

Number of kilometres leveled - - - . - - -  - - . - - -  - - - - - - - -  - - - - - -  . -. - - -  - -  - - - -  235 
Number of bench marks established - .. - -  - - . - - -  - - - - - -  - -  - -  - - - -  - - - - - - - -  37 

Reference to service assigned to Mr. Winston in Florida in the spring of 1894 has been 
made under a preceding heading. 

Exatpzinaiion of the locality of a shoal reported of i/le South Pass, Mississ$ji River.-A shoal 
having been reported about 1 3  miles ESE. of South Pass Light, Mississippi River entrance, 
by the captain of the steamer AZJert D~rmois, instructions were given to Lieut. Geo. W. Mentz, 
U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer Blake to proceed 
without delay to that locality, and make a careful hydrographic examination. 

Leaving Pensacola April 17 ,  Lieutenant Mentz arrived off South Pass with the Blake next 
day and between that date and April 29 kept the hand lead going continually each day with 
from zo to 30 fathoms of line out, and used also the Bassnet sounding rod, a deep-sea line 
and the Sigsbee deep-sea sounding apparatus. He reports that he is satisfied that no shoal 
exists anywhere near the locality reported. 

After completing the examination, Lieutenant Mentz returned to Pensacola and resumed 
his hydrographic work in  that bay. Full records of the South Pass survey with soundings 
plotted on the charts have been forwarded to the Office. 

Recontzaisatzce for n schetne of triangztl'ation along the Rio Grande from El Paso, Texas, to the GuIf 
of Mexico.-In conformity with instructions dated February 28, 1894, Assistant Stehman 
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Forney resumed the reconnaissance along the Rio Grande. The territory covered by the 
scheme of triangles developed by him embraces about 500 miles of river line and covers 
X I  700 square statute miles of country, with triangle sides varying from ro to 40 miles in 
length. Sixty-one stations were selected, and a base line 5 miles in length was laid out 
about 7 miles east of Brownsville, Texas. After leaving Eagle Pass, Texas, the country on the 
Texas side of the river is composed of rolling hills of about the same height, and covered 
with dense brush and cactus to the river bank. On the Mexican side the hills are higher 
and more prominent; this character of the country continues along the river as far as Fort 
Ringgold on the Texas side, and Camargo on the Mexican side. From there to the Gulf of 
Mexico, a distance of 140 miles, the country is flat, sloping towards the Gulf a t  the rate of 
about ro feet to the mile, and thickly covered with mesquite brush and cactus. 

At twenty-seven stations out of the sixty-one selected, observing scaffolds, ranging 
from 25 to 75 feet in height, will have to be built. All the points chosen were marked 
with piles of stones, whenever stones could be found, and by triangles cut in trees where 
stones could not be obtained. Owing to the smoky state of the atmosphere a t  all times of 
the year heliotropes will have to be used a t  most of the stations. From March 21 to August 
I the entire country from Eagle Pass to Brownsville, Texas, was suffering from the pro- 
longed droughtl which had lasted over four years, but copious rains fell after the last- 
mentioned date, and the vegetation quickly revived. Having completed the work assigned 
to him, Assistant Forney disbanded his party on September 30. 

Mr. Forney states that the Mexican authorities, both civil and military, extended to 
him many courtesies and all the assistance in their power. 

Magnetic observatio7zs cotlfi~zued at the stlf-registering statiotr tiear Sat1 Antotrio, Texas.-The 
instrumental equipment and personnel have remained the same as described in the last 
annual report. Mr. L. G. Schultz has had charge of the station, the instruments, and the 
observations. He tabulated and duplicated the records and partially computed them, and 
afterwards turned them over to Assistant R. E. Halter for further reduction and transmis- 
sion to  the  Office. 

The instrunlental equipment consisted of a complete set of Adie magnetographs, a 
magnetometer, dip circle, theodolite, sextant, c'hronometer, galvanon~eter, a Wheatstone 
resistance set, and an ordinary resistance box. 

Magnetograp/ls.-ReZafiz~e dctermimfions.-Comple t e photographic records of the changes 
in the magnetic elements were obtained from the magnetographs. Observations for the 
determination of the values of the scale coefficients of the horizontal and vertical force 
magnets were made twice during the year for each instrument. 

The following is the statistical table relating to the'work: 

Number of photographic sheets developed - - - - - -  - .. - - .  - - -  ------. - - - - -  - - - - 327 
Number of scale readings observed - - - - - -  - - _ - - -  -. - - - -  - - - -  - - - -  - - - -  - - - - - -  - 2 210 

Number of trace readings-declination - - - - - - -  - - -  - - - - - - - - - - - - - - - - - -  . - --  - 8 760 
Number of trace readings-horizontal force - - - - - - -  - - - - - -  ..--.. -. - - - -  .- - -  - 8 760 
Number of trace readings-vertical force - - -. . - . . . -. - - - - -, - - - - - - - - -. - - ..- 8 760 
Number of trace readings-thermograpll ------.  . - -  - - ------. - - -  - - - - - - - - -  8 760 
Number of temperature observations.--. - -  - - - -  - -  - - - - - _  - - - - - -  - -  - -  - -  - - -  - - 2   go 

AbsoZutc defcrminations.--For determining the values of the several magnetic elements in 
terms of absolute units of-force, observations were made on five days during each month of 
the year. 
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For ratil)g the chronometer, observations upon the sun at equal altitudes were made 
once a month. The statistics relating to absolute determinations are shown in the table 
below . 

Earth magnetic currents. -The plant for observing earth currents was completed early 
in September. I t  consisted of 4 miles of copper wire divided into sections of I mile each, 
extending north, east, south, and west from the electrical laboratory containing the measur- 
ing instruments. 

The observations showed currents of abnormally great and varying strength, and of 
constantly changing direction, but it'was noted that the maximum strength of the currents 
observed was very constant, and also that the variations were uniformly within certain limits 
of the scale, and this led Mr. Schultz to conclude that the manifestations were due to electric 
street cars in the city, 3 miles distant. Experiments confirmed this view and showed 
that while the magnetic observatory is still within the region influenced by the cars, the 
magnets will not be materially affected as long as there is no metallic connection with the 
city through iron pipes or heavy wire. On the other hand further experiments made by Mr. 
Schultz with instruments procured with private funds, showed that the limit of influence of 
the electric cars is about 2 0  miles from the city. 

Through the kindness of the San Antonio Electric L i g h t  and Power Company, a test 
was made of transmitting electric signals, using the earth alone as a conductor. A dynamo 
was kept running after the street cars had stopped, and an operator made and broke contact 
between the trolley wire in circuit with the dynamo and a rail of the car track. The slug- 
gish galvanometer, 3 miles away, showed what was going on, and if sufficient time had 
been allowed between the makes and breaks of the circuit i t  would have been possible to 
transmit a message, or if by suitable arrangementsinduced currents had been used a message 
could have been read as easily as with a telegraph sounder. 

Mr. Schultz acknowledges the.generosity of Messrs. Pulton, who placed a telephone line 
30 miles long a t  his disposal, and stationed a man at the far epd to attend the switch board. 
This line, being loo miles away frofi any electric power or light plant, gave the only really 
valuable results showing the correlation between the earth's magnetic phenomena and 
normal earth currents. After a few days of favorable weather observations were abandoned 
on account of thunder storms. 

Declination 
Oscillation 
Deflections ............................................... 
Tempemtures 

Dip 
Timo 

ABSTRACTS O F  REPORTS FROM FIELD PARTIES, +FISCAL YEAR 1894. 

Observations. 

1000 

900 
1 200 

420 
6 760 

288 

WESTERN DIVISION. 

STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE PACIFIC. 

40. California. 
41. Oregon. 
42. Washington. 
43. Idaho. 

44. Montana. 4g. Colorado. 
45. Wyoming. 49. Territory of Arizona. 
45. Nevada. 50. Territory of New Mexico. 
47. Territory of Utah. 

Progress Sketches Nos. 2, 5 ,  6, 12, 13, 14, and 15 show the localities of field work in the 
Western Division. A list of Progress Sketches is given a t  the close of this volume. 
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Hydrogra$hic cxantinations a t  Satf Pedro and Sarr Dicgo, CaZrjCornia.-As the presence of the 
McArthuy was desired by the Navy Department on the southern coast of California in con- 
nection with the speed trials of the Olymjia, her commander, Lieut. F. H. Crosby, U. S. N., 
Assistant United States Coast and Geodetic Survey, was directed to proceed to San Pedro 
for the purpose of a hydrographic inspection. Having located the wharves at Port Los 
Angeles and at Redondo Beach, and performed the special duties at San Pedro, the McArthur 
took part in the speed trial of the Oly?,rpiu, and afterwards, in pursuance of instructions, 
Lieutenant Crosby sailed for San Diego to make an examination of the present condition of 
the old dredged channel through the middle ground of the entrance and to verify the charted 
depth on the bar. He  was also instructed to search for a reported rock southwest from 
Point Loma, and to determine accurately the position of New Hope Rock. None was found 
to exist in the reported locality of the former, but the latter was. readily located through the 
cooperation of Pilot A. I.". Dill, of San Diego. 

Leaving San Diego on the 7th of January, the McArthur reached San Francisco on the 
10th. While awaiting favorable conditions for beginning work on the coast of Washington 
the McAt-thur began the development of the inshore hydrography of San Francisco entrance 
from Port Cavallo to the westward around Point Bonita. 

Hydl-ography oolr the coast of Washington.-In the beginning of April the McArthur sailed for 
Ocosta, Washington, ynder instructions to develop the hydrography along the coast from 
James Island to Arch Rock, a duty on which Lieutenant Crosby was engaged a t  the end of 
the fiscal year. By that time the party had run 886 miles of soundings. More detailed sta- 
tistics will be given in the next annual report. 

Deter-rninatio?~ of the positiotz of the wreck of the steatner " LOS Angelcs " of the coast of Calr;fornia, 
sotrth7ues/ of Point Slcr.-Circumstances atiending the wreck of the steamer Los A~~geles off the 
south coast of California April 22, 1894, made i t  desirable that a careful determination of the 
position of the wreck should be made a t  the earliest date practicable. The lights of the 
.steamer were seen from the Point Sur Light-house when she entcred the rocky areabetween 
the mouth of Sur River and the light station, and the danger she was in was fully 
realized by those who saw her. She had been carried through the kelp field and upon 
dangers of which there were a dozen within 1% miles, and was wrecked within about 
three-eighths of a mile of the coast and but little more than a mile in a southwesterly 
direction from Point Sur. 

In  accordance with telegraphic authority from the Superintendent and in compliance 
with instructions from Assistant Davidson, Assistant A. F. Rodgers proceeded without delay 
to occupy stations on the coast from which a good determination of the position of the wreck 
could be made. Driving down Sur Hill early on the morning of April 25, he first came in 
sight of the wreck, the main and fore masts of the vessel projecting about 2 0  feet above the 
surface of the water in a direction headed toward the light-house, her hull submerged and 
lying a t  an angle of about 30 degrees from the vertical. 

Fortunately Mr. Rodgers found the Sur River signal in place as he  had left i t  while 
executing the triangulation along the coast, and he was thereby enabled to go at once to 
False Sur Station, 210 feet in elevation and immediately overlooking the wreck. Having 
reerected this signal he went to Dry Hill Station, 650 feet above sea level, observing on Sur 
River, False Sur and Point Sur stations, and afterwards successively on the main and fore 
mast trucks of the steamer wllich he had to catch at the maximum of their curves of oscil- 
lation as they rolled with the wreck on the ocean stirell. He also observed directions to the 
principal breakers on the Point Sur kelp patch, conspicuous to the coasting mariner in day- 
light; and so shown on the charts of the Survey under the headings of S I L ~  Rock and Sur 
Breakers. Check determinations were made on the evening of this d a j ~  and on the morning 
of the  next by the occupation of False Sur Station and of Sur River Station. All of these 
observations were made with much difficulty owing to repeated showers of rain with gusts 
of strong southeast wind. 
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On the afternoon of the 26th, Mr. Rodgers went to the Point Sur Light-house in the hope 
of looking over the wreck from the light station, but the weather had become too thick and 
the wind too strong to permit observation. 

Returning from the light-house at 4 p. m. i t  was noticed that the steamer's spars had dis- 
appeared and that the hull had broken in two parts and later one of these drifted ashore, 
showing that another day's delay would have made i t  impossible to determine the position. 
This having been determined on one day and verified on the next, showed that the vessel 
had not moved a certain I ooo feet as had been claimed. 

Mr. Rodgers has submitted with his report a tracing of the coast line and hydrography, 
on which is shown the position of the wreck and also the intersections of directions observed 
to the principal rocks, breakers, etc. 

Determination of ti~epositio7z of the wreck of the "Ci/y o f New York" on Poitzt Bonita.-On October 
26 the City of flew Yol-R, a large steamer running to Japan and China, struck on the rocks 
udder Point Bonita, San Francisco Bay, California, in a dense fog. Assistant A. F. Rodgers, 
in accordai~ce with verbal instructions from Assistant Geo. Davidson, determined her position 
and with Mr. Westdahl made a series of soundings around the vessel. Assistant Rodgers 
acknowledges in his report the efficient service rendered to him hy a life-saving crew and 
boat which had been detailed for duty with the stranded steamer. Mr. Edmonds secured 
interesting photographs showing the steamer's position in relation to the surrounding 
rocks. 

Resurvcyofshores'af San Francisco Bay.-Under instructions of May 2 2 ,  1894, Assistant 
Aug. F; RodgErs began the field work for the resurvey of the shores of San Francisco Bay 
on June 7.  Owing to the difficulty of recovering triangulation stations o~?  which to base 
the topography, he began the determination of new points and on this work he was engaged 
at the close of the month, having by that time erected nine signals and occupied five stations. 

Magfietic observations at San Francisco, Calzyornia, and SeattZe arid Tacoma, Was/ringto~z.-The 
regular series of observations of the magnetic elements which Assistant Davidson has 
maintained since 1852, and which are now particularly important because the maximum 
eastern variation is close a t  hand, was continued by observations a t  the Presidio Station on 
three days in November and December, 1893. The observations and computations were 
made by Sub-Assistant Fremont Morse, who was then attached to Assistant Davidson's party. 

While occupying the longitude st,ation a t  Seattle, Mr. Davidson established a magnetic 
station near the observatory and, observed for declination and horizontal force. At Tacoma 
he established the magnetic station in the meridian of the longitude station and south of it. 
Observations were made on three days for declination and horizontal force. 

Meridian line.-While occupying the astronolnical station a t  Tacoma, Assistant David- 
son established, by request of the park commissioners, a meridian line for the use of the 
city surveyor and of the United States deputy surveyors. The line passes through the 
astronomical pier and through a copper bolt! secured in a drilled hole in the surface end of a 
large granite block 925 feet south of the observatory. He  also furnished data to enable the 
park commissioners to engrave the latitude and longitude of the station on a copper plate 
a t  the observatory. 

Tidal olservations, .S'ausa/iio.-The automatic tide-gauge station a t  Sausalito has remained 
in charge of Assistant Davidson, but during the latter's absence on other duty was under 
the direction of Assistant A. F. Rodgers. 

During the year the difference of level between the tide staff and the two bench marks 
was determined, once by Assistant Rodgers and once by Mr. F. W. Edmonds. Under the  
direction of the former Mr. Edmonds made, in January, a careful survey, plan, and elevation 
of the  Sausalito tidal pier and house for a study for changes and repairs. Mr. Emmet Gray 
is the tidal observer and makes the tabulations, which are examined by Assistant Davidson 
and then transmitted to the Superintendent. 



REPORT FOR 1 8 9 4 P A R T  I. ABSTRACTS OF REPORTS FROM FIELD PARTIES. 46 

From January I,  Mr. Ferdinand Westdahl has compared each time and height of the 
prediction tide tables with the observed times and heights. In  November, 1893, a submarine 
disturbance was recorded, which was also shown by the Honolulu tide gauge. Another one, 
which occurred in March, was recorded on the tide gauges a t  Aikawa and Kushimoto, Japan, 
as well as a t  Honolulu and Sausalito. 

Pacijic Coast Pilot.-Aids to Navigation, etc.-Assistant Davidson has continued the collec- 
tion of material for the Pacific Coast Pilot, and has a large mass on hand, much of which 
has been prepared for publication. Reference to Assistant A. F. Rodgers's determination of 
the position of the wrecked City of New York, and of the steamer Los Attgcles will be found in 
another place. 

Assistant Davidson in transmitting the report in regard to the Los Attgeles recommended 
that the dangerous locality be covered by a red ray from the light-house on Point Sur. 

At the request of the Chamber of Commerce of San Francisco Assistant Davidson 
furnished that body with the descriptions of the hidden and visible dangers in the Bay of 
San Francisco and in the approaches. 

During the season a small amount of hydrographic work was done between Mile Rocks 
and Point Lobos in the Golden Gate by Mr. Ferdinand Westdahl. 

Telegraphic longitude bctwecn San Ei-a fzcisco, Calt~ornia, and Eagene, Oregon.-At the request of 
Professor Thompson of the United States Geological Survey, Assistant Davidson was author- 
ized to occupy the Lafayette Park Station and cxchange signals with Mr. S. S. Gannett, of 
the Geological Survey, a t  Eugene, Oregon. Arbitrary signals were exchanged on six nights 
in June. Observations for personal equation were made before the exchange of signals had 
been begun and after i t  was finished. The computations were begun by Mr. Davidson and 
finished by Mr. C. H. Sinclair. Mr. Gannett was furnished with a copy of all of the work. 

Dtference of longit& betweerz Seattle and Taconra.-In May Assist ants George Davidson and 
C. H. Sinclair were ordered to Puget Sound to determine telegraphically the difference of 
longitude between Seattle and Tacoma. The station in Seattle had been connected with 
San Francisco and Portland by telegraph, and the station in Tacoma was the base station 
for the chronometric longitudes which had been carried to Sitka, and thence to the boundary 
stations in Alaska. 

Assistant Davidson occupied the station a t  Seattle, in the State University grounds, 
after rebuilding the observatory and repairing the pier. Through the good will of the 
Western Union Telegraph Company, Mr. Brown,' the manager a t  Seattle, led a main line to 
the observatory. 

Assistant Sinclair reached Tacoma on May 13, and found the observatory and stone 
pier built by Assistant J. F. Pratt in 1892, in the northeast end of Wright's Park, in good 
condition. Rain and cloudy weather prevented observations until May 21; after that date 
time was observed on five nights and arbitrary signals were exchanged with the observer a t  
Seattle. 

Messrs. Davidson and Sinclair exchanged places on May 27 ,  and the determination was 
completed by time signals on five nights, ending June 13. While a t  Tacoma, Assistant Sin- 
clair determined the latitude of the station there by observations on twelve pairs of stars on 
five nights. 

The work having been completed both observers proceeded to San Francisco. 

Continuation of the friangulafion of fh Strait of Juan de Eicca.-Towards the end of May, 1893, 
as stated in the last annual report, Assistant J. J. Gilbert took the field under instructions 
to resume the triangulation of the Strait of Juan de Fuca, and by June 30, he had selected 
fifteen secondary points, built the signals needed, and had completed observations a t  Station 
Beechy Head, this station having been reoccupied to  measure one direction-to Station' 
Slip--which he  was unable to observe during the preceding season. 



46 UNITED STATES COAST AKD GEODETIC SURVEY. 

Early in July, after posting heliotropers at three new points, a pier was built and 
observations begun a t  Station Striped Peak, on the American side of the strait. Instru- 
ments, camp equipage, and water had to be packed up a long steep trail to the summit of 
this peak, which has an elevation of about 6 ooo feet ( I  829 metres) above sea level. Bad 
weather delayed the work to some degree, but Mr. Gilbcrt was aSle to complete his observa- 
tions a t  this station on July I 2. 

The next points occupied were Sherringham Point .on the Canadian side and Slip on the 
American side of the strait. Work a t  both of these stations was finished by July 29, and on 
August I Mr. Gilbert landed at Station Arch Rock on the Canadian side, built a concrete 
pier for his theodolite and began observations next day. 

These were finished, after some delay from fog and clouds, on August 9, and before 
occupying the next station, he posted a heliotroper a t  Tatoosh Island, clcared a vista a t  
Station Classet, and selected a site for a station and built a pier at Bonilla Point near the 
entrance to the strait, and on the Canadian side. Station Vancouver on the same side of the 
strait was then occupied, observations having been begun August 14 and closed August 19. 

Stations Waadah, Classet, and Tatoosh, all on the American side of the strait and near 
its entrance were next occupied in succession between August 21 and September 23. The  
occupation of Bonilla Point was begun September 25, and here the weather was very 
unfavorable, as it had been during several periods of the working season. Station Waadah 
was beneath the horizon and could be seen but a few times. Observations on all of the other 
stations having been completed October 5, and the steamer Gedtrey having arrived that  day, 
Mr. Gilbert decided not to prolong his stay a t  Bonilla Point with the chance of being weather- 
bound. A comparatively safe landing was found about a mile east of the station, and from 
that landing everything was safely transferred to the steamer, notwithstanding the extremely 
heavy sea that was running. 

On October 10, Mr. Gilbert left the Gedfzey a t  Port Townsend and'returned to Olympia, 
thus closing field work for the season. In his report he expresses his appreciation of the 
uniform courtesy of Lieut. Lucian Flynne, U. S. N., Assistant Coast and Geodetic Survey, 
commanding the Gedtzey, and of all the officers associated with him, and testifies to their 
hearty cooperation in all efforts to forward and expedite the work. 

Mr. Gilbert has accompanied his report with a sketch of his triangulation and statistics 
of the season's work. These are as follows : 

Triangulation : 
Area of, in square statute miles:- - - - - - -. - - _ - - .. - - - - - - - . . - - - - - - - - - - - - - - 865 
Number of signal poles erected - - - - - -  - - - -  -. - - -  - - - - - - -  ------ - - - - - - - -  - - I9 
Number of stations occupied for horizontal measures - - - - - -  - - - -  - - - - - -  10 

Number of stations occupied for vertical measures. - - - - - - .. - - - -,-- - - .. - 7 
Number of geographical positions determined - -  - - - -  -. - - - - -  . - - - - . . - - - -  46 

Vertical angles were measured a.t most of the stations, but these measures were made 
subordinate to horizontal directions. 

Magnetic observations were taken with the declination compass a t  each station, and 
were kept up at some stations for eight days, when the length of stay permitted. 

During Tanuary and February Mr. Gilbert was in attendance on the Geodetic Conference 
in Washington, D. C., and on its adjournment he returned to Olympia and completed the 
office work of the previous season. On May 16th he joined the Gedney, and three days later 
field work was begun in Washington Sound by the erection of signals. Before the end of 
the fiscal year more than one hundred signals had been built, and forty staiions had been 
occupied, -thus connecting the triangulation of the Canal de Haro with the work of 1888. 

Hydrographic surveys in the Strait of San Juan de Pula.-Lieut. Lucian Flynne, U. S. N., 
Assistant United States Coast and Geodetic Survey, commanding the steamer Gedtlry, in his 
report for the fiscal year 1894, states that during the working season in the field, from July I 
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to October 10,1893, his party was primarily engaged in cooperating with Assistant Gilbert in 
the triangulation of the Strait of San Juan de Fuca. At such times during the period zs a 
division of forces could be made without interfering with the progress of the triangulation, 
hydrography was executed in the strait between Pillar Point and Waadah Island, near Cape 
Flattery. 

The results of this hydrographic survey and of the hydrographic examinations made 
in connection with i t  are shown on three hydrographic sheets, on scales of 1-10 ooo, 1-20 ooo, 
and 1-80 ooo,'respectively. Accompanying these sheets Lieutenant Flynne $as submitted a 
descriptive report. He  observes that although the ship's lines of soundings extended 
across the strait to the Vancouver Island shore, special examination was directed to the 
Washington shore only. 

The coast between the limits of the general survey is high and bold and thickly wooded, 
the only indentation of importance being Clallam Bay, of which a special examination was 
made. This bay affords fair anchorage and moderate protection for vessels in southeasterly 
and southwesterly gales. Westerly and northwesterly gales create a heavy swell in the 
strait, and this finds its way readily into the bay. 

In  entering from the eastward, Slip Point should be given a wide berth, as a rock awash 
at high water lies about 450 metres to the northward of that point. Lieutenant Flynne 
suggests that a bell buoy should be placed to inark this rock a t  night or in thick weather, 
and that i t  be named Slip Rock. 

In  entering the Strait of San Juan de Fuca sailing vessels generally keep to the north- 
ward of Duntze Rock, also many steamers. But the San Francisco steamers, and others 
from the south that are acquainted with the locality, are inclined to enter between Duncan 
Rock and Tatoosh Idand, both of which are always visible in sunny weather, and the latter 
having a first-order light and steam fog signal. Vessels passing in keep nearer to Tatoosh 
Island than to Duncan Rock, as a shoal of small extent makes out to the southward and 
eastward of that rock. 

The entrance to the strait is marked by Tatoosh Island Light and by Carmanch Light 
on Vancouver Island, British Columbia, the former being the more powerful as well as more 
important. Once clear of the entrance dangers, a course is readily laid by chart to the port 
of destination. 

Full details in regard to hydrographic characteristics of the waters with the limits of 
his survey are given by Lieutenant Flynne in his descriptive report. A rock reported off 
Middle Point, and a shoal reported off Duncan Point, were both found by dragging with a 
submerged line, and the hydrography was delineated on tracings from the original sheets 
of survey. Buoys have since been placed by the Light-House Board outside of the rock off 
Middle Point, and also outside the foul ground discovered off Point Wilson. 

The officers attached to the party during the season were Lieut. R. F. Lopez, U. S. N.; 
Ensign Benjamin Wright, U. S. N., and Pay Yeoman F. C. Schubert, U. S. N. 

For the season, beginning May 19 and ending October 1 7 ,  1893, the following statistics 
are reported: 

Hydrography: 
Area sounded in square geographical miles - - - - - -  - - - - ------. -. - - ..-- -. 266 
Number of miles (geographical) run while sounding - - ---. ---, -,---- 228 
Number of angles -measured - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - I 369 
Number of soundings - - _ -  - - - -  -. --. -. - - -  - -  - -  - - - - -  .--- - - - -  - - .  .. - - - - - -  I 190 
Number of specimens of bottom preserved ..--- - - -- .  - - -  --. --. - - - -  - - - -  3 6 

During the winter the Gedney was a t  Seattle for repairs and refitting for the next season, 
and on May I, 1894, Lieutenant Flynne reorganized his party on board of her, and was later 
joined by Assistant Gilbert for combined operations in Washington Sound. His first work 
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was in the eastern part of the Strait of San Juan de Fuca, from Ediz Hook to Whidbey 
Island, and its statistics to the close of the fiscal year are: 

Hydrography: 
Area sounded in square geographical miles - . . -. - _. - - - - - - -  -,- - _ - - - - -  214 
Number of miles (geographical) run while sounding - - - - - -  - -  -.-- - -  - - 325 
Number of angles measured- - - - - -  - -. - - -  - - - - - -  .----- - - - - - -  ----,- - --. I 483 
Number of soundings - - - - - -  -----. ---. .-. - - - - - - -  . - - - - -  .----- - - - -  - - - -  600 
Number of specimens of bottom preserved - - - - - - - - - - - -  - - - - - -  - - - -  - - - -  15 

Reconnaissance in Colorado.-In August, 1893, Assistant F. W. Perkins was instructed to 
take up the reconnaissance for completing the connecting scheme between the eastern and 
western branches of the transcontinental triangulation in Colorado. Mr. Perkins took the 
field on September 4, and closed field work on October 26. Of the two schemes of trian- 
gulation submitted by him, one.shows a proposed connection of the mountain stations with 
the base measured by Assistant Tittmann in 1880, and slightly modifies the scheme suggested 
by the latter a t  that time. The other scheme contemplates a triangulation overlapping the 
work already completed from the base to the eastward, and does not connect with the base 
as directly as seems desirable, and would necessitate the use of high observing tripods and 
signal poles. 

In  regard to their use, Mr. Perkins states that he sees no reason why, with proper pre- 
cautions, observing stands of any height found practicable elsewhere may not be used on 
the plains of Colorado, and made to withstand the fierce sweep of the winds across these 
plains. The width of the structure for an observing tripod and scaffold should be as small 
as the conditions will permit. A platform 8 or g feet square will be found ample for the 
purpose of the observer; a rail above the level of the eye being provided to secure the 
observing tent to. The scaffold should be closely boarded from ground to platform, and 
when i t  is being framed with this in view, the ties and braces should be halved where they 
cross each other and reduced to a common thickness (say 2 inches) where they rest upon 
the legs, the spaces betweeh them being filled in with 2-inch furring pieces. So protected, 
the width of the tripod can be reduced to the requirements of simple rigidity, and the base 
of the scaffold to a size just sufficient to inclose the tripod, while resistance to the force of 
the wind should be provided for by wire guys. 

Mr. Perkins advocates the use of lozenge-shaped pieces of calico, black and white, 
secured to tall poles, as a substitute for heliotropes, stating that if a sufficient area of both 
colors is used an  average of more observing hours a day will be obtained on lines of 60 miles 
and over than from a heliotrope. When the length of line demands an increase of surface in 
the object observed upon, he found i t  advisable to add to  the number of small lozenges rather 
than to the area of single ones. 

Acting Aid Henri Boleslawski von der Trenck rendered efficient service during the 
season. 

Continuation of the Transcontinental Triangulation in eastern Utah and u~ester?~ Colorado.-In the 
prosecution of this work, and a t  the beginning of the fiscal year, Assistant Wm. Eimbeck 
was engaged in transferring his party, instruments, and camp equipment to Mount Waas, 
the elevation of which is about 1 2  600 feet above the sea level. On the completion of work 
a t  that station, Treasury Mountain, 13 600 feet high, was occupied. Horizontal and vertical 
angles were measured, and observations for azimuth and latitude, and for the determination 
of the magnetic elements, were made a t  each of these stations. The boundary line between 
Utah and Colorado passes about ten miles to the eastward of Mount Waas, from which a 
subsidiary triangulation was extended so as to connect this primary st'ation with three well- 
authenticated boundary stakes. 

When the work a t  Mount Waas had beenmfinished, one division of the party, under the 
direction of Sub-Assistant John Nelson, was dispatched to Treasury Mountain to prepare i t  
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for occupation, while Mr. Eimbeck, taking personal charge of the other, occtqpied Mesa, a 
secondary point in the net connecting the telegraph longitude station a t  Grand Junction. 
Early in September Assistant Eimbeck ascended Mount Ouray for the purpose of deciding 
on the best method of extending the triangulation to the eastward. The season's work was 
finally brought to a conclusion by the occupation of the telegraphic longitude station a t  
Gunnison, Colorado, for thc purpose of connecting i t  geodetically with Mount Ouray and 
Uncompahgre Peak; besides the horizontal angle measurements there, the astronomical 
latitude and azimuth were observed. Field work was closed for the season on October I S .  

Sub-Assistant John Nelson, and Messrs. R. L. Faris and Chas. C. Yates, temporary aids, 
assisted Mr. Eimbeck throughout the season, and receive his earnest commendation for their 
services. 

During the winter Mr. Eimbeck was engaged at this Office in reducing his field 
observations, and in January and February he participated actively in the daily sittings of 
the Geodetic Conference. 

I n  May, 1894, instructions were issued, 1ooking.to as early a resumption of field work as 
the state of the apprppriation would allow. Assistants Wm. Eimbeck, I?. W. Perkins, and 
P. A. Welker were directed to take the field in June, to be followed in July by a fourth party 
in charge of Assistant F. D. Granger, so as to complete, if possible, the junction between the 
eastern and western triangulation during the season. The chief of each of these parties 
was to submit his own estimates and accounts directly to the Office, but the general direction 
of the work was given to Assistant Eimbeck, so as to in insure concerted action between 
the parties. 

Mr. Eimbeck made a preliminary reconnaissance in eastern Colorado to test the 
intervisibility of Ouray and a point to the eastward of the mountains. Having made the 
reconnaissance, he organized his party in Utah, and by thc end of June had compIeted the 
trail up Mount Ouray, and was engaged in transporting the camp and instruments up the 
mountain. 

To Assistant F. W. Perkins was assigned the reconnaissance and occupation of the 
northeastern portion of the great figure which was to have Pikes Peak for its central point, 
the continental divide for its western limit, and to include to the eastward points in  the 
scheme crossing the plains of Colorado. Under instructions dated June 2, Mr. Perkins 
reached Denver on the rqth, and went from there, via Colorado Springs, to ihe  summit of 
Pikes Peak to inspect the site of the old signal, and to make his plans for building another. 
From Pikes Peak he went, via Eastonville, where he engaged a heliotroper, to Station 
Divide, to test the visibility of certain points to the westward. As a result, he found that 
Mount Elbert is not visible from Divide, and therefore he selected Bison, the principal peak 
of the Taryall Mountains, as a point to be visited. Returning to Denver, he was joined by 
his recorder, Mr. Frederick Law Olmstead, jr.. with whom he at once started for Bison, not- 
withstanding that the instrumental equipment had not yet arrived from Washington. 
Reaching Bison, he found that all the stations involved in the proposed scheme were visible 
from it, and therefore he a t  once ordered the preparation of a trail, while he returned to 
Pikes Peak to superintend the erection of a signal there. In  this duty he was engaged a t  the 
end of the  fiscal year. 

Assistant P. A. Welker received instructions on June 4, to arrange for the occupation of 
Mount Elbert and Mount Uncompahgre, Colorado, selected stations in the transcontinental 
triangulation. These mountains are above fourteen thousand feet high and are the two 
highest and roughest stations in the scheme of triangulation across the continent; and 
although their occupation is an extremely difficult undertaking, Assistant Welker and his 
party were on the summit of Mount Elbert and ready to begin operations by the end of June. 

8. Ex. 8---4 
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ABSTRACTS FROM REPORTS OF FIELD PARTIES,  FISCAL YEAR 1894. 

51-DIVISION O F  ALASKA. 

Undor this hoadlng are included tho c o ~ t a  of Alaska wiilch bordor on tile North Paclflc Ocunti, on Rorlng Sea, and on the Arctic Ocean; also the 
inlete, sounda, bays, aud rivers. (&o I'rogrem Bkokh h'o. 3.) 

~ ~ a ' r o ~ r a ~ k i c  andgeneral surveys in A/aska.-From the beginning of the fiscal year until the 
end of August the steamer Patterson under the command of Lieut. Commander W. I. Moore, 
U. S. N., Assistant United States Coast and Geodetic Survey, was engaged in the  survey of 
Sitka Harbor and its approaches. 

A tide gauge was established a t  Hot Springs, and comparisons were made between i t  
and the one a t  Japonski Island. The latter was observed throughout the season and 
compared with the self-registering gauge a t  the Government wharf a t  Sitka. During the 
progress of the survey all local information obtainable in regard to rocks, shoals, and exten- 
sion of reefs was utilized and verified by observation and development. At  all the lower 
low waters the positions of rocks and points of reefs were observed and determined. Owing 
to the great irregularities in soundings in the inshore hydrography i t  was found necessary 
to run  the lines of soundings a t  very short intervals, while special developments were made 
whenever necessary. The offshore soundings terminate in 106 to ~ o g  fathoms. Lieut. Corn- 
mander Moore states however that Indians report the existence of a bank on which they 
anchored while sealing off the mouth of Sitka Sound. 

During the progress of the work current observations were made on ten days, and 
observations for the heights of islands on six. Towards the latter part of the season a boat- 
house with launch ways was built for the Cosnros on Japonski Island. 

Closing work for the season the  Patterson sailed from Sitka on September I ,  for Taku 
Inlet, where members of the boundary survey parties were taken aboard. Calling a t  Fort 
Wrangell and Burroughs Bay the Pattersolz sailed southward in company with the Hassler, 
after  having taken aboard the boundary survey parties of Messrs, Ogden, Tittmann and 
McGrath, which had assembled a t  the former place, and a t  the latter Mr. Dickins's astro- 
nomical party. 

Port Townsend was reached September 14, and San Francisco on the 18th of that month. 
Reference to the movements of the Patterson in connection with the speed trials of the O/yv@ia 
will be found under the heading of Special Operations. The Patterson returned to San Fran- 
cisco from Santa Barbara Channel and reached the navy-yard on December 2 0 .  

Early preparations were made to fit the vessel for the resumption of field work in 
Alaska in the spring of 1894. In  pursuance of instructions relating to this work the patter so?^ 

sailed from San Francisco with Assistant Morse and Mr. Edmonds on board, and a t  Port 
Townsend was joined by Assistants McGrath and Dickins. Other members of the boundary 
survey parties had joined the HassZer and. the two ships sailed for the working ground on 
the ,28th of April. 

After landing Mr. Dickins's party at Burrough Bay, Mr. Morse a t  Sitka, and Mr. McGrath 
a t  Cape Manby, Yakutat Bay, the Patterson returned to Sitka, arriving there May 23. 
Proceeding to  Chatham Straits the regular survey was begun; an astronomical station and 
a tidal gauge were established in Pavlof Harbor, another tide gauge for comparison was 
built in Funter Bay, and all of the work was well under way by the end of the fiscal year. 

The officers of the Pattersolz during the year were: 
Lieut. Commander W. I. Moore, commanding; Lieut. A. P. Niblack, detached October 29, 

1893; Lieut. Jas. H. Sears, joined March 31, 1894; Lieut. R. F. Lopez, joined January 15, 1 894; 
Ensign (Lieut.) Hugh Rodman; Ensign J. G. Doyle, detached February 20 ,  1894; Ensign G. 
Tarbox; Ensign W. B. Hoggatt, joined February I, 1894;~ Passed Assistant Surgeon C. J. 
Decker; Assistant Engineer H. G. Leopold. 
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Statistics of the work are given as follows: 
Season of 1893: 

Number of angles measured . . ---. -.-- .--, -,-,,--__,, .--. --,- _---_..  
Number of soundings - - - - - -  - - - - - .- - -  .--- --_, - - - -  - - - - - -  - . . . - - - - - - 
Miles of soundings - - - -  - -  - - - -  - - - -  - - - -  - - - -  - - - -  - - - -  - - - - -  - - - - - - -  - - - - - -  
Area covered, square miles . . . . - - ... , - - -  - .. . . , _ -, --_. _ - ,- -. , - - -. . - - - -  

Season of 1894-May and June: 
Number of angles measured - - - - - -  - .--..- - - - - - - -  -,-- -- - - - -  - ----. - - .- 
Number of soundings -. - -  -----. - -  - ---. - -  -. . . .--- - - - -  - -  .. . - - - -  ..- - 
Miles of soundings ----. -.--. -. -. - - - -  - - - -  - - - - - -  ---------. ------ .  - - -  
Area covered, square miles ------. -. - -. . - --. - - -  - - ----, - - - - - - -  ..- - - - -  
Area square miles of triangulation- - - -. -. - -. - . - ---. - -. . - - - .. - - - - - -.. - 
Stations occupied for horizontal angle measures. .. - - - -  - - - - - -  - - - - - -  - - 
Latitude station occupied - - - - - -  - -  ,-,-. - - - - -  - - - - - -  - -  --..-. . .--. - - - - - -  
Longitude station chronometric - - - - - -  .--. - - - - - - - -  - - - - - -  - - - - - -  - - - - 
Number of tide gauges established.. --,- - - - - - -  - - - -  .. --. - - -  ... -. ,- - - -. 

T~ansportation .of boundary survey parties, of chronometers between astrono~tlical stations arid hyydro- 
grafhic and topograjhic dcz~el@mtrrts.--In July, 1893, the Hasslcr under the command of Lieut. 
Giles B. Harber, U. S. N., Assistant Coast and Geodetic Survey, was engaged in carrying 
chronometers between Sitka, the base astronomical station and Burroughs Bay, Fort 
Wrangell and Taku Inlet. While engaged in this work Lieutenant Harber searched for and 
determined the position of a reef, the existence of which had been reported by Captain 
Wallace of the Pacific Coast Company's steamer City of Topeka. 

The reef, which is situated in Felice Straits between Duke and Annette Islands was 
readily found, heavy growing kelp clearly marking portions of it. The least depth of water. 
was found to be 2 fathoms near the western end of the reef. Lieutenant Harber suggests 
that the reef be called " Wallace Reef." 

Another reef, which uncovers, at low water, was discovered in Kasaan Bay, to the north- 
ward of Skowl Arm, and its position was determined. 

During July and August four round trips were made between Sitka and the obser- 
vatories above mentioned. On the first of these trips the Uassler transported Assistant 
McGrath's party from Taku Inlet to Wrangell and Assistant Ogden's on the seco?d trip 
during the same month. 

On September 4 the HassZer in company with the Patterson started for Puget Sound, stop- 
ping on the way a t  Port Simpson to haul the Fuca up the ways of the boathouse. Proceeding 
to Tacoma the Hassler was moored there for the winter. In March the ship was prepared 
for duty in Alaska. sailing from Port Townsend on April 28, with some of the boundary 
survey parties on board, the HassItr reached Pyramid Harbor, Lynn Canal, on May 12, and 
on the 16th, sailed for Sitka, observations for time having been obtained a t  Pyramid Harbor. 

During June the vessel made two round trips between Sitka and Pyramid Harbor, and 
also went to Loring to  carry Assistant Dickins and party from there to Pyramid Harbor. 

In  accordance with instructions, whenever the weather permitted topographic sketches 
of salient features along the routes traversed by the Hassler were made, in order to supply 
data for perfecting the charts. 

T h e  following officers served on the HassZer during the fiscal year: 
Lieut. Giles B. Harber, commanding; Lieut. C. F. Etnmerich, detached December 4,1893; 

Lieut. 0. C .  Almy, joined March 12,1894; Ensign 'L. J. Clarke, detached March I, 1894; Ensign 
C. P. Eaton, detached January 15, 1894; Ensign ,W. S. Clarke; Ensign H. R. Benham, joined 
March 3, 1894; Passed Assistant Surgeon C, H, Lowndes; Assistant Engineer W. C. Herbert. 
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UNITED STATES COAST AND GEODETIC SURVEY. 

SPECIAL OPERATIONS. 

Action taken by fAe Comtrrissioner on fhc par t  of the United States conjointly ~ i t h  the Conzmissiofrer 
of the Dominion of Canada to tZtfernzitze uponon a method of tlmrhitzg more accrrrafeCy the bout~dary line 
between the two cor~ntrics in  the waters of I'assanroptroniiy Bay.-Under the second article of a con- 
vention between the United States and Great Britain, concluded a t  Washington, July 22,  

1892, i t  was agreed that the Government of the United States and of her Britannic Majesty 
in behalf of the Dominion of Canada, should with as little delay as possible, appoint two 
commissioners, one to be named by each Government, to determine upon a method of more 
accurately marking the boundary line between the two countries in the waters of Passama- 
quoddy Bay in front of and adjacent to Eastport in the State of Maine, and to place buoys 
or fix such other boundary marks as they may determine to be necessary. 

On September 8, 1892, the Superintendent was appointed by the President as the com- 
missioner on the part of the Unitcd States under that article of the convention and was 
soon afterwards informed that Mr. W. F. King, chief astronomer of the department of the 
interior of the Dominion of Canada had been appointed Canadian commissioner. 

During July and August, 1893, the commissioners were in the field engaged in the survey 
of the region for the determination of suitable range lines and similar investigations. An 
examination of the existing conditions, especially as to currents and tides, convinced the 
commissioners that i t  would be in~possible to maintain buoys a t  all of the turning points 
which might be agreed upon, and that nothing short of the establishment of shore ranges 
indicating the direction of the boundary line, and also the location of its turning points 
would be satisfactory. 

Prominent natural objects such as the edge of a steep bluff, or a large rock were used 
as range marks when available, and also prominent artificial objects, such as church spires, 
tall chimneys, or the gable of a house. At some points monuments were erected, consisting 
of conical piles of boulders, no cementing material being used in their construction, but care 
being taken to arrange the successive layers so as to insure stability. The dimensions of 
these monuments depended on their location, and on the length of the line over which i t  
was intended they should serve as range marks. 

By a trigonometrical connection with the Coast and Geodetic Survey triangulation, all 
of the range marks were determined in geographical position; descriptions and topograph- 
ical sketchcs were also made of them, defining the ranges which might be decided upon by 
tlie commissioners. 

The party of the Superintendent consisted of Assistant D. B. Wainwright, C. E. Menden- 
hall, acting aid, and the men composing the crew of the steam launch. 

Ten signals were erected, ten stations occupied, and twenty-seven geographical positions 
determined. 

A joint report of the results reached will be made in due time by the commissioners to 
their respective Governments. 

Astrononzical observafiot~s f o r  the variatiotr of latitude.-Observatiotu a t  Rockville, Maryland.- 
The observations which were being made a t  the close of the last fiscal year by Assistant 
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Edwin Smith were continued by him in July. During that month Mr. Smith obtained ninety- 
three observations on eleven pairs of stars on nine nights. The plan of resuming the obser- 
vations in October and November was given up on account of the pressure of other official 
duties, which would have prevented Mr. Smith from making them continuous for so long a 
period as was deemed desirable. 

Observations a t  San Francisco.-For the purpose of verifying the obscure minimum pre- 
dicted by Dr. Chandler's formula, Assistant George Davidson voluntarily undertook, without 
expense to the Survey, and in addition to his other official duties, to observe for latitude 
during November and December. The stars used were the same as those observed by him 
at the corresponding season in I 891. 

Observations for value of micrometer screw were made on eleven nights, and in these 
observations he  was aided by Mr. F. W. Edmonds and Mr. T. D. Davidson. Zenith telescope 
No. 3, which had been reconstructed in 1892, was used. 

After his return from Puget Sound in June, 1894, Assistant Davidson resumed the lati- 
tude observations at Lafayette Park Station, continuing them until July 26, 1894. Though 
the weather was adverse, observations were obtained on seventy-eight pairs and triplets of 
stars. 

Physical hy&ography.-Con finuation of the srrrvey of the oysfer gro~~nds of Virginia.-As si st ant  J. B. 
Baylor has continued the work undertaken a t  the request of the State of Virginia, of sur- 
veying the oyster grounds of that State. 

He has filed in the archives of this office eighteen published oyster charts of Chesapeake 
Bay and its tributaries, prepared under his direction during the fiscal year ending June 30. 
The statistics for the fiscal year are embraced in the following summary: 

Two hundred and fourteen triangulation stations were determined and marked. 
One thousand five hundred and eighty-seven corners of oyster rocks were located and 

their positions fixed by logarithmic con~putations. 
Eighty-one thousand and thirteen acres of oyster ground were surveyed. 
Mobile Bay a d  71in'nity.-Survey of oyster groutzds for- the U?zited States Cotntnission of liish a d  

.Fisheries.-Early in February Mr. Homer P. Ritter was detailed by request of the United 
States Fish Commissioner, Col. Marshall McDonald, to make a survey of the oyster beds in 
Mobile Bay, under the direction of the Commissioner. The special object of this survey was 
to determine the positions, outlines, and characteristics of the oyster beds and of the areas 
of the bottom suitable for the planting of oysters. 

Mr. Ritter began field operations on February 7,  and these were continued until March 
24, when the party was disbanded. 

On the date of Mr. Ritter's report the field notes were being plotted by Mr. W. F. Hill, 
of the Fish Commission, under Mr. Ritter's direction, with a view to having the resdlts in 
such shape that a report and map embodying the results of the survey can I)e furnished after 
Mr. Ritter's return from Alaska, whither he was ordered in connection with the international 
boundary survey of Alaska. 

The statistics of Mr. Ritter's field work are given as follows: 

Number of soundings- - - - - - -  - - - - - -  - - - - -  -. -. - . - - - -  - - - - -  - - _ - - -  - - - - - -  - -  - - -  - 3 023 
Number of angles measured - - - - - -  - - - -  --. - - - - -  - - - - - -  - - - -  - -  - - - - - -  - - - -  - - - .  I 201 

Number of densities and temperatures determined - - - - - -  . . --. - - - - - -  - - - -  158 
Number of specimens collected - - - - - - - -: - - - - - - - - - .. - - - - - - - - - - - - - - . - - - - - - - 30 
Area examined (roughly), square miles - - - -  - - .- - -  - - - -  - - - -  _ - - -  - - - . - - - - - _ - 300 
Area examined (more minutely), square miles - - - - - -  ------. - - -  - - - - - -  - - -  - - 50 
Tide gauge established- - .. - - - - -  - - - - - - - -  - - - -  . - - _  -. - - - - - -  - - ----. - - - . - - -  - -  - I 

Resurvey of the boundary line betw~ecrz the United States ma' Mexico.-Assistant A. T. Mosman 
continued his duties as a member of the International Boundary Commission between the 
United States and  Mexico during the whole of the fiscal year ending June 30, 1894. 
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Mr. Mosman highly commends the services of Messrs. John F. Hayford and James Page, 
who, after their duties under the Commission had been completed, were assigned to the 
parties organized to continue the Alaska boundary survey. 

Resurvey of that part of the bou~zdary line bctween the States of Calzyornia and Nevada which 
extends fro?n a poitlt in Lake Tnhoe to the Colorado Riz1er.-The last annual report contains an 
account of the work done in connection with this survey up toSeptember 30,1893. As there 
stated, Assistant George Davidson had general direction of the work. He returned to San 
Francisco on September g, but Assistants Sinclair and Fairfield continued the operations 
until October 27. Having stored their outfit a t  Carson, they proceeded to the suboffice in 
San Francisco, and duplicated the records and inked the topographical sheet. 

The following statistics relate to work done in addition to the latitude and longitude 
work: 

Number of signals erected for triangulation- ,----- - -  - - - -  - - - - - - - - -  - -  - - - -  28 
Number of stations occupied- - - - - - - - - - - - - -  .. .. - -  - - - -  - - -. - - - - . - - - _ - - - - - - -  - - I4 
Number of angles measured- - - - - -  - - - -  - - - - - -  - - -. - - - - .. - .- - - - -  - -  - - . - .. . . 2 2 5  

Number of angle observations (repetitions) made.. - - -  - - - - - _ _  - - - -  _ - - -  - -  ..- - 7 801 
Topography: 

Number-of miles of shore line surveyed - - - - - -  - - - - - -  - - -. - -  - ------. - - .. 4'5 
Number of miles of railroad and other roads - - - - - -  - - - - - -  - - - - - -  - - - - - -  1.1 

Area surveyed on topographic sheet in square miles- - -  ..- - - - - -  .. - - - - - -  4.2 

Coopera fion in the speed trial of the ntw U. S. cruiser 0filtnjia.-A t the request of the Navy 
Department, the Pafterson, Lieut. Coxn~nander W. I. Moore, U. S. N., Assistant United States 
Coast and Geodetic Survey, was detailed, October 12, to report to Captain Scotten, U. S. N., 
the senior officer of the board appointed for the speed trial of the cruiser O&u$ia, for duty in 
connection with the board. On this duty the Patterson sailed from San Francisco on October 
22, for Santa Barbara Channel. 

The course, based on the coast triangulation, was the same as that established by this 
Office for the U. S. S. Satr Francisco in Santa Barbara Channel, but with an eastern extension 
of 3 miles, which was laid out by the Patterson. The steamer McArthur, Lieut. F. H. Crosby, 
U. S. N., commanding, was also detailed to take part in the trial which occurred on Decelilber 
15, and was satisfactory. ' 

Confi~zzrafio~z of vecon?zaissa?zct and gcneral s~~zveys irr  southeastern Alaska fo r  the collection of data 
a ~ a '  the preparafio~z of ?nays infendca' to nid the U~~ifea' Sfufcs and Catladian Governr)~etzts in the location 
of the boum'ary litre bcfaleen Alaska and British Colutrrbia.-The provisions of the treaty of 1867 
between the United States and Russia relating to the Alaska-British Columbia boundary 
line were quoted in the last annual report, and in view of those provisions, instructions were 
issued by the Superintendent a t  the outset of the season of 1893 to the several chiefs of the 
Alaska Boundary parties directing them to collect all possible geographical information, 
particularly as to the location of mountain peaks and the existence of a range of mountains 
parallel to the coast, and in the event of finding such a range, to determine its general trend 
and i ts  distance from the coast, unless such distance should considerably exceed the ten 
marine leagues specified in the treaty. 

'Abstracts of progress to the close of the fiscal year 1893, as derived from the reports of 
the chiefs of the field parties were given in the last annual report. 

The reports of field operations to the close of the season in that year are now available 
and are here summarized; also the reports of progress to June 30, 1894, submitted by the 
officers assigned to duty in that year on the Alaska Boundary Survey. 

Surueys ow the Unub and Srikine rivers.-On July I ,  1893, the party in charge of Assistant 
E. F. Dickins had reached a paint on the Unuk River about 24 miles above its mouth. Mr. 
Dickins had been assigned to duty in cooperation with one of the Canadian parties engaged 
in making a prelimitiary survey for the location of the Alaska-British Columbia boundary. 
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The current of the river in several of the reaches through which the party had to drag 
their loaded canoes was very swift and full of whirlpools. On July I ,  a timber jam was 
encountered around which the first canoe, loaded with provisions, was guided safely, but the 
second one, loaded with camp outfit, clothes, blankets, etc., took a sudden sheer, capsized, 
and filled and swept down stream immediately. The outfit was partially recovered after 
two days' search, but not without great discomfort to the chief of the party, who lost a canvas 
bag containing all of his clothing except what he had on a t  the time of the accident. 

By the 8th of July the reconnaissance had been carried to the mouth of the second 
canyon, 27 miles above the observatory on Burroughs Bay a t  the entrance to the river, and 
here the party was detained by high water, the canyon being so filled with a raging torrent 
that i t  was not safe to enter it. 

On the next day Mr. St. Cyr, the Canadian surveyor, decided to abandon the river work 
for the season, and with several of his party to ascend the mountains to the wetsward to 
obtain photographic views of the surrounding country. Mr. Dickins accordingly started 
down the river and joined Mr. Edmonds, the astronomer of .hi's party, whom he had left in 
charge of the astronomical station on Burroughs Bay. 

Remaining there a week he reoccupied and checked his observations at the stations of 
the triangulation, and during this time Mr. Edmonds obtained his first night of observations 
for latitude. Continuous cloudy and rainy weather had prevented him 'from getting more 
than a number of broken time sets. He had, however, been able to complete his magnetic 
observations. 

On July 22,  the steamer Hassler arrived, and after chronometer comparisons had been 
obtained Mr. Dickins went aboard and was landed a t  Fort Wrangell next day. Here he 
found Assistant Ogden with his party, and after consultation with him it  was agreed that as 
soon as suitable boats for transportation of party and outfit could be procured, they 'would 
proceed to the Stikine River and work from the mouth up, Mr. Ogden making the triangu- 
lation while Mr. Dickins did the topography. They would thus cooperate with Assistant 
Tittmann who had advanced the survey of the upper reaches of the river. 

On August I, Messrs. Dickins and Ogden took a canoe and three men and went up the 
Stikine to  consult with Messrs. Tittmann and McGrath in regard to the work, and satisfac- 
tory arrangements having been made, they began the triangulation and topography on 
August 5, and by the 18th of the month had completed both from the mouth of the river to 
a junction with the work of Mr. McGrath near the Popoff Glacier. 

Mr. Dickins having ascertained that there was no possible way of returning to his party 
a t  Burroughs Bay, accepted the offer of passage to Sitka on the steamer Hassler which had 
arrived August 20 en route for that port. After reaching Sitka, he  took up his quarters 
aboard the steamer Patterson, and left that port in her September I ,  homeward bound, taking 
Mr. Edmonds on board from his astronomical station a t  Burroughs Bay. 

Mr. Dickins acknowledges the faithful and efficient service rendered by Mr. Edmonds as 
astronomer in his party. He  completed all of the observations for time, latitude, and the mag- 
netic elements without assistance.. To the commanding and wardroom officers of the steamers 
Patterson and Hassler Mr. Dickins expresses his appreciation for kindly and courteous 
treatment, notwithstanding many inconveniences due to the crowded condition of the ships. 

The statistics of the season of 1893 are as follows: 
Alaska Boundary reconnaissance: 

Number of triangulation stations occupied- - - - - -  - - .. - - . - - -  . - - -  - - - -  ---. 9 
Number of traverse stations occupied-. . - - -  - -  - - - -  -. . -.- - -  .---. .- . - - - -  79 
Number of miles of traverse line run - - - - - - - -. - -: - - . . . - -. - - - - - - - -  - - .. - 27 
Area of topography sketched in square statute miles (approx.) - - - - - - - - 200 

Number of pairs of stars observed for latitude .- - . - -  - -  -. - -  ..- - - - - -  - - - -  42 
Average number of observations on a pair- - . . . - - . . - . - . . - . - - - - .. . - -  - -  - -  4'6 
Number of stations occupied for azimuth--. . . - - - -. - - - - -  - -. . - -  - -  - -  ..- - -  a 
Number of magnetic stations (declination, dip, and intensity) - - - -. - - -, r 
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Alaska bou;rdary work.-Chronometric exchanges of time comjarisons for longitude behuten Sifka 
observatory and the asirono~nical stations on the Taku, Stikine, and Unuk rivers, i72  1893.-Self-register- 
ing tidal staiioa established at Sitkn.-Assistant Fremont Morse has reported the completion of 
the work assigned to him in the spring of 1893, in connection with the chronometric deter- 
mination of the longitudes of the astronomical stations of the Alaska Boundary parties on 
the Taku, Stikine, and Unuk rivers. 

As during the preceding season, the chronometers to be carried back and forth were 
placed aboard the steamer Hassler, and in 1893 Mr. H. C. Lord was directed to report to 
Mr. Morse and to take charge of the chronometers aboard the Hassler, making the usual 
daily intercomparisons, and comparing the ship's chronometers with those of each station 
on arrival. 

The first observations for time a t  the Sitka observatory were obtained by Mr. Morse on 
May 16, and from that date to the end of the field season on August 31, observations were 
made on every clear night. In  all twenty-eight nights observations were obtained. 

The  Hassler started on her first chronometer trip on May IS, and made seven round trips 
during the season. Comparisons were made with all three astronomical stations a t  each 
trip, except that on the seventh trip, owing to head gales and a short coal supply, the steamer 
did not stop a t  Burroughs Bay (Unuk River Station). 

On one of the trips, Mr. Lord exchanged places with Mr. Putnam, the observer at Fort 
Wrangell. Mr. Morse mentions with comlnendation the careful and conscientious manner 
in which Mr. Lord discharged his duties. He took special pains to fit up a temperature box 
in which to keep the chronometers, and so placed i t  as to avoid to a.great extent the jar- 
r ing of the engine when the steamer was under way. 

On August 15~16, and 17 Mr. Morse made a series of magnetic observations a t  the Parade 
Ground Station. The resulting declination was 29" 34' E. of N., agreeing closely with that 
found the season before. 

The Stierle self-registering tide-gauge record, referred to in the last annual report, was 
kept u p  a t  Sitka, beginningwith June 27,1893, until the close of the season. But few breaks 
occurred, and those were due to a defect in the construction of the instrument. When Mr. 
Morse left Sitka, he  placed the gauge in charge of Mr. Edward de Groff, who has since been 
acting as tide observer. 

He  expresses his obligation to Mr. N. R. Peckinpaugh, clerk of the United States Dis- 
trict Court a t  Sitka, for his kindness in placing at his disposal a room for office work. 

Triangulation, topographic recotanaissa~~ce, and a'eter~r~ination of latitude, lotrgitude, and azimuth for  
the sumey of the Siikine River.-At the beginning of the fiscal year the party of Assistant 0. 
H. Tittmann had made good progress in the several classes of field work incident to the 
survey of the Stikine River, southeast Alaska. As stated in the last annual report, Mr. 
Tittmann had organized his party and gone into camp near the 111outh of the Stikine on 
May g, and had been joined a t  that date by Mr. H. H. Robertson, Dominion Land Surveyor, 
representing the Canadian Commissioner, Hon. W. F. King. Assistant J. I?. Pratt, who had 

'been assigned to duty in Mr. Tittmann's party was directed by him to cooperate with Mr. J. 
Gibbons, Dominion Land Surveyor, working on the north side of the river, while Sub- 
Assistant J. A. Flemer was instructed to join the Canadian party under Mr. C. A. Talbot, 
Dominion Land Surveyor, whose work was on the south side of the river. 

The charge of the astronomical station at Fort Wrangell on Etolin Harbor, Wrangell 
Island, about 8 miles south of the mouth of the Stikine. was assigned to Sub-Assistant 
G. R. Putnam. 

Mr. Tittmann has accompanied his report of the season's work by carefully executed 
diagrams of the triangulation from Fort Wrangell to I-Iunter's Post, on Rothesay Point, 
which was the initial point of the Canadian survey of the Stikine, made in  1876, and from 
the Great Bend of the Stikine to the reference post which he established to mark the dis- 
tance of 10 marine leagues from this point. This reference post is about 5.4 kilometres 



58 UNITED STATES COAST AND GEODETIC SURVEY. 

from the lower mouth of the Porcupine, and about 2.3 kilometres above the'waterfall of a 
small stream, which, coming out of a deep valley, falls into the Stikine. 

In the course of the triangulation, base lines were measured at frequent intervals with a 
50-metre steel tape, and azimuths were determined by observations on the sun a t  six stations 
between the Great Bend of the river and the mouth of the Porcupine. A junction was 
effected a t  the Great Bend with Mr. McGrath's triangulation, and a very satisfactory agree- 
ment found in azimuth as well as in  distance. As soon as this junction had been effected, 
Mr. Tittmann returned to the upper part of the river and extended the triangulation from 
the mouth of the Porcupine to the point at which the reference post was established. He  
observes that the distance of ro marine leagues is reckoned a t  right angles from a line 
passing through Hunter's Post and which, for the purposes of this calculation, was assumed 
to be parallel to the general direction of the coast line. The triangulation extended along 
the main channel of the river, and the triangle sides were necessarily very short, being on 
an average about 500 metres in length. During a large part of the time the mountain tops 
were shrouded in clouds, but all of the principal ones, visible from the river, were 
determined in position as well as altitude by their azimuths and zenith distances observed 
from various stations of the triangulation. 

The topography was plotted and drawn by Mr. A. L. Baldwin, temporary aid, whose 
efficiency and energy in the performance of these and other duties assigned to him are 
heartily commended by his chief. 

Several of the mountains determined fall outside of the limits of the topographical 
slieet, notably Kates.Needles, the highest one observed, which is 3 034 metres (g 954 ft.) 
in height, and Pinnacle, 2 544 metres (8 345 ft.). 

The principal topographic feature of the river between the Great Bend and the Ten 
League Post is the Great Glacier, which passes through a mountain gorge about 1.8 kilo- 
metres wide and then spreads out into a fan-shaped front over G kilometres in extent. 
Opposite to it, a t  the foot of a mountain, were found the Warm Springs, recorded by earlier 
explorers. 

Mr. Tittmann observes that the views obtained of the Great Glacier make i t  certain that 
i t  extends a t  least 15 kilometres (about 9.3 miles) to the westward of its river front. 
Farther u p  thc river, the glacier known as Dirt Glacier comes down, of which no survey 
could be made for lack of time. This appeared to be connected with the glaciers lying on 
the flanks of the mountains, whose serrated outline reaches its crest a t  the summit of Kates 
Needles, and the-eastern face of which appears like a huge amphitheater when seen from 
the vicinity of Ten League Post. 

With regard to the group of mountains to the westward of the Stikine, of which Kates 
Needles appears to be the highest, Mr. Tittmann observes that i t  overtops the mountains 
between i t  and the coast, and the same remark holds good of Big :\fountain and Pinnacle to 
the eastward of the river. Whether the mountains still farther inland are higher than 
those mentioned he is unable to say, but is of the opinion that if this mountain region is to 
be regarded in a broad sense, as a range, its crest does not lie oceanward from these peaks. . 

On August 22,  his party having completed i ts  labors on the river, camp was struck and 
a start made down the stream with the intention of assisting, if necessary, Messrs. Ogden 
and McGrath, who had been surveying the lower reaches of the river. Finding that  Mr. 
McGrath had about finished his work, and that Mr. Ogden had already gone to Wrangell, 
Mr. Tittmann went there also, and completed the connection between his own trianfllation 
and that which had been made by the hydrographic parties near Fort Wrangell in preceding 
years. 

T o  Mr. Tittmann's report is appended the one submitted to him by Mr. Flemer, who 
accompanied the  Canadian party of Mr. Talbot on the south side of the Stikine. He  made 
many ascents of n~ountain peaks with the Canadians: observed horizontal and vertical 
angles for determining their positions; referred them to panoramic views, and made sketches 
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of the surrounding terrene by means of a small plane table and ruler with "pin" sights, 
representing the topography in horizontal projection. 

Distances were estimated, and their true values will be found by combining these 
oriented sketches, after their stations have been plotted according to position and scale. 
All of Mr. Flemer's stations, as well as those occupied jointly with the Canadian party, 
were connected with Mr. Tittmann's triangulation of the mouth of the Stikine. 

Mr. Flemer made a special study of the methods of photo-topography which had been 
brought to a high degree of development by the dominidn land surveyors under the direc- 
tion of the Surveyor-General, Capt. E. Deville, Hon. W. F. King, Canadian Bour~dary 
Commissioner, and Mr. 0. J. Klotz, of the Donlinion Topographical Survey, and he has 
accompanied his report by a full description of these methods and of the apparatus employed, 
with drawings and explanations. * 

With regard to.the statistics of work of the season, he reports that fifteen mountain peaks 
were climbed by himself (sixteen by Mr. Talbot); signals were built on all of them, and some 
peaks were ascended two or three times. Thirteen elevated stations were occupied with a 
surveyor's transit, and one with an azimuth compaFs; sixteen shore stations were occupied. 
About ninety plates were exposed from twenty camera stations, controlling an area of over 
400 square miles. 'I'here were but twenty-four days during the season when the weather 
was favorable enough for work to be done; fifteen days were occupied in traveling and 
transportation, and there were fifty-seven days of bad weather. 

Mr. Flemer has appended to his report a progress sketch of his topographic recon- 
naissance. 

The report of Sub-Assistant Putnam, submitted to Mr. Tittmann, presents a carefully 
prepared and comprehensive statement of the several branches of field ~ilork assigned to 
his charge, with summaries of his results for chronometric longitudes, Fort Wrangell Station, 
east of Sitka; for time and latitude as determined with a meridian telescope; of trigono- 
metrical work for the connection of the astronomical and magnetic stations, and of results 
for the values of the magnetic declination, dip, and intensity. 

I n  addition to making the astronomical and magnetic observations, Mr.  Titttnann reports 
that Mr. Putnatn rendered most valuable aid to his party up the river by supplying stores, 
directing the construction and purchase of suitable boats, and in other ways attending to 
such wants as arose from time to time. He  assisted in the needftll computations, made 
observations of horizontal angles, and searched for some of the old triangulation points 
which had been marked by the hydrographic parties. 

The several stations which he connected with the triangulation were the astronomical 
station of Assistant Davidson, occupied in 1869; the pendulum station occupied in r8gr by 
the Superintendent, and the magnetic station of Lieutenant Nichols, 1881. 

For the chronometric determination of longitudes he obtained sidereal time observations 
on forty-seven nights, between May 12 and September 2, and secured in all one hundred and 
seven comparisons of chronometers, corresponding to twelve trips of the steamer Hassler. 

During a visit to Sitka, he made observations with Mr. Morse for personal equation, and 
similar observations with Mr. Lord, who was ten~porarily in charge of the Fort Wrangell 
observatory. 

Mr. Tittmann acknowledges the obligations of the Survey to Judge Kelly, United States 
Commissioner, who kindly placed two office rooms a t  his disposal ; also to the United States 
Marshal, Mr. Thomas, who furnished storage rooms for the boats left a t  Fort Wrangell on 
the departure of the party homeward bound. 

. 
0800 also Appondlx No. 3, Roport for 180'3, Part 11, ou Photo-topography as precticd lu Italy m d  iu the Domiaiou of Uansda ; en elabornte papar 

on thin subjoct prupred by Mr. Flumer. 
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The statistics of the season, in tabular form, are as follows: 

ALASKA-BRITISH COLUMBIA BOUNDARY SURVEY-STATISTICS OF FIELD WORK-STIKINE RIVER. 

0. H. TITTMANN, ASSISTANT AND CHIEF OF PARTY.  

Number of.stations occupied at which horizontal angles were observed. - - 
Number of base lines (subsidiary) measured- - - - - - -  - - - .. - - - - - . -. - -. - - - - 
Total length of base lines in metres- -. - - - -  - - - - - - - - - - .  --. .- -.---- - - - -  - - - -  
Number of stations from which vertical angles were measured-. . . + .  . - - . - 
Mountains determined in geographical position - - -  - - - -  - - -. --. - - -  - .. - -  - - - - 
Number of square miles of detailed topography - ,----- - - -. . .. - -  - - - - -. - - - - 
Number of miles of shore line of main river surveyed - - -----.  -.- -. -. - -  ..- 
Number of miles of shore line of sloughs surveyed - . - . . - -  - - .  - - - - -  
Number of geographical positions computed - - - - - -  - - - - - -  - -  - - - -  - - - -  - - - - - -  
Number of solar azimuths observed. -.-_-. - - - - - -  .---. - - -  ---------. - - - - - -  

J. A. FLEMER, ASSISTANT. 

Area of topographic reconnaissance in square miles- - - - - - - - - - - - - - -  - . - - - - - 400 
Number of peaks occupied successfully - - - -. - -  - - - -  - - - _ - - - - - -  - - - - - -  - - - -  - - 14 
Number of shore stations - - - - -  - - - -  - - - - - -  - - - - - - - - - - - -  - - - - - -  - - - - - -  - - - -  - - - -  16 

G .  R. P U T N A N ,  SUII-ASSISTANT. 
Latitude : 

Number of pairs of stars observed - -  ..- -. - - - -  - -  - - - -  - -  - - - -  -'.---- .----- 34 
Number of observations - - -. - - - - .  -. - -. . .. - - - -  - -  -. - - - -  - - - -  ...---- 9' 
Number of nights - - - - - -  . - .  . - - - -  - - - - - - - - - - - -  . - - ---  - - - -  - - - -  .. - - - .  ---. 5 

Chronometric longitude: 
Number of nights on which time was obtained . .---- - - - - - -  ---.-- ---. 4 7 
Number of days of observation of solar transits - - - - - - - - .. . - - .  . -. . - - - - 1 5  
Number of times of comparison with ship's chror?ometers - - - -. - - . - - - 14 
Number of nights on which azimuths were determined by micrometric 

measures - - . - - - - - - - - - - - - - - - - - - - - - . - - - . - - - - - - . - . . - - - - - - . - - - - - - - - - 2 

Number of nights on which personal equation was observed - . . . - . . . - 3 
Number of days on which magnetic elements were observed. . . - - - 3 

Field operations were closed for the season early in September, 1893, and the officers of 
the party reported later in Washiniton, D. C. 

Surveys on Hol/c/rarn Ray and at the head of P o r f  Houghfott.-The progress of that part of the  
Alaska-British Columbia boundary survey which involved field operations on Holkham Bay 
and a t  the head of Port Houghton has been fully reported from the beginning of the season, 
early in May, 1893, to i ts  close in 'september by Mr. Homer P. Ritter, expert observer, who 
had been assigned to duty as topographer to accompany a Canadian party. 

An abstract of progress up  to June 30, derived from Mr. Ritter's preliminary report, has 
already been published. On the 1st of July he  was in camp on the south shore of Endicott 
Arm, the southeastern extension of Holkham Bay, the camp having been located opposite 
the narrow inlet called Fords Terror. 

Ascents of the several mountain peaks in the vicinity were made whenever the condi- 
tions were favorable for securing topographic sketches, measurements of horizontal angles, 
or views with the camera, but the weather during July was no better than it had been during 
June, observations being possible on but three days during the month. On July 8, Peak No. 
3 was finally occupied, eight ascensions having been made, and photographs, angles, and 
sketches obtained. After the occupation of an auxiliary station, Camera No. I, on the  west 
side of Fords Terror, camp was moved to the head of Endicott Arm. On the night of July 
20, the weather having cleared up  and remained clear during one day, observations were 
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obtained in the vicinity of this camp. The chief of the Canadian party having decided to 
reoccupy Peak Station No. I, camp was moved back to Sandford Cove, near the entrance of 
Endicott Arm, but no observations could be secured until August 5, when the clouds and fog 
partially cleared away for a few hours. 

Next day the camp equipage was loaded on a sailboat, and a start made for the head of 
Port Houghton, distant by water 54 miles. The party had to row most of the distance on 
account of head winds, and to lie by a t  night because of thick weather. 

On August 11, camp was pitched a t  the head of Port Houghton, and on the 19th and 20th 
two days' observations were obtained. Nothing could be done during the remainder of the 
month, and after waiting until the grst for some favorable change in the weather, the party 
embarked September 2 on board the Canadian steamer Thistle, and arrived a t  Wrangell the 
next day. Mr. Ritter then took passage on the Hassler for Port Townsend, proceedingthence 
to Washington, D. C. 

For July and August, 1893, he reports the following statistics: 
Number of stations occupied from which angles and sketches were taken-- - 6 
Number of days on which observations were made- - - -  - -  - - - - - -  - - - - - -  - - - - - -  - 7 
Number of days on which work could not be done on account of rain, fog, or 

c l o u d s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5 4 

Surz~cys ou the Takzr and Stikitze rivers in conttectiort ~uifh the location of fhc Alaska-British 
Colut~tbia bouadary Zit~e.-The advance toward completion of the survey of the Taku River on 
July I ,  1893, by the party in charge of Assistant Herbert G. Ogden was stated in the last 
annual report. 

With regard to the triangulation of the river, Mr. Ogden observes that i t  may be divided 
into two sections: first, from the base line measured by Assistant McGrath at the mouth of 
the river to the check base at Kluchman Canyon, 15 miles higher up, and second, from 
Kluchman Canyon to the check base a t  the head of the triangulation, 7 miles'distant. 
In the lower section, some lines were obtained of 3 or 4 miles in length; in the upper 
section the lines were all shorter, rarely exceeding a mile, so that for signals strips an inch 
square cut from boards were resorted to. An independent direction line was carried 
through the whole work, and checks upon the azimuth were also obtained by paintings on a 
mountain peak that afforded a definite object, and by measurement of an azimuth on the 
sun a t  one of the upper stations of the triangulation. 

The check base a t  Kluchman Canyon was 430 metres long and agreed within 1-5 500 with 
the side computed from Mr. McGrath's base. At the head of the river the base was 400 
metres in length and agreed within 1-10 ooo part with the sidecomputed from the Kluchman 
base. 

A topographic sketch was made of the river on a scale of 1-40 ooo, embracing the shore 
line and mountain features that were visible from the river banks. The river bottom is 
generally about 3 miles in width, and from it  the mountains rise abruptly, broken only 
by lateral valleys through which small streams flow into the river, except in case of the 
glaciers shown upon the sketch. 

On the west bank of the river, about 8 miles above the mouth, two large glaciers 
making down from the interior, join just as they debouch into the valley. Mr. Ogden states 
that he  has been unable to learn that any name has been given to this field of.ice, and he 
suggests "Twin Glaciers " as an appropriate one. Farther up the river on the left bank, 
Wright Glacier, named by Dr. W. C. Hayes of the Geological Survey, is shown for several 
miles back from the valley. 

Near the mouth of the river the mountain peaks were'found to be from 3 ooo to 4 ooo 
feet high, and still higher as they are farther in the interior. The greatest elevation, 
7 roo feet, shown on the sketch, is that of a peak just beyond the proposed location of the 
boundary. The mountains are generally wooded to an elevation of about 2 ooo feet, and 
upon those that exceeded 5 ooo feet snow rested during the entire summer. 
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The  heights were determined wit11 the alidade of the plane table. A number of these 
were checked from one station with the vertical circle of the Casella. 

Mr. Ogden observes that as the main object of the work was to locate a monument on 
the banks of the river which should be 10 marine leagues distant from the continental coast 
line, he  did not feel a t  liberty to take the time that would have been required to ascend any 
of the mountains with a view of sketching farther into the interior. 

The banks of the river where the 10-marine-league line crosses were fortunately found 
to be reasonably stable, there being no indications that any washing of the banks from high 
water had taken place for years. To mark the 10-league limit, a small brick pier, a brick 
and a half square, was erected, resting upon a concrete foundation about 3 feet under 
ground, and showing about 2 feet above ground. This pier is probably not more than 100 

or 200 metres beyond the boundary line, A second mark, consisting of a hewn log I S  inches 
square and 5 feet long, was set up about GOO metres nearer the coast than the brick pier. 
This log was also anchored with concrete, and i t  is believed that whatever line shall be 
taken as the continental coast line, a distance of 10 marine league- will fall somewhere 
between these marks. 

On the 9th of July, the  triangulation of the river having been completed, Mr. Ogden 
returned next day to the astronomical station which he had qstablished in ' ~ a ~  a t  the head 
of Taku Inlet. Mr. 0. B. French, the observer in charge, had experienced much unfavorable 
weather, but by constant watching for clear intervals, had succeeded in securing observations 
in close connection with the exchanges of chronometer comparisons with the stexmer Hassler. 
He had also observed for latitude with a meridian telescope, and determined an azimuth for 
the triangulation. As soon as the magnetic instruments were received, towards the end of 
July, he  observed on four days for the magnetic declination, dip, and intensity. 

Having been delayed a t  Sitka by bad weather, i t  was not till July zo that the H5zssZer 
appeared in the inlet. Next day she landed Mr. Ogden and his party a t  Wrangell, where he 
was joined by Mr. Dickins, and made arrangements to cooperate with Mr. Tittmann in the 
survey of the Stikine River by taking up the triangulation a t  the mouth where the last- 
named officer hail left off early in the season and proceeding up stream. By the 19th of 
August the work had been carried some 10 miles to  a line of junction with the triangulation 
of Mr. McGrath who was working down stream. During this period Mr. Dickins completed 
a topographic sketch of the area covered by the triangulation. Running surveys through the 
sloughs and part of the Back River, made by Mr: Ogden's party, were subsequently transferred 
to Mr. Dickins's topographic sheet. 

The triangulation was checked by two short base lines, independent of the base 
measured by Mr. Tittmann, and by a junction on the line brought down by Mr. McGrath 
from his base, the lengths derived from these check bases agreeing within 1-10 000th part. 

Upon the'completion of the work on the Stikine, Mr. Ogden returned to Wrangell with 
his whole party before the end of August, and while awaiting the arrival of the Patterson 
and the Nassler brought up  his field notes as far as practicable and made the arrangements 
needful for storing part of his equipment, and for the transportation of the remainder to San 
Francisco. By September 3, upon the arrival of the steamers, all of the parties had congre- 
gated a t  Wrangell, and next day moved aboard the ships and sailed south. On Septelnber 
30, Mr. Ogden reported in person a t  Washington to the  Superintendent. 

He  has accompanied his report with the detailed reports of Assistants Hodgkins and 
Welker who had been assigned to duty in the Canadian parties in charge respectively of 
Messrs. Ogilvie and MacArthur, Dominion Land Surveyors. He transmits also a detailed 
report submitted to him by Mr. French of his astronomical and magnetic work. 

Mr. Ogden observes that he  can not speak too highly of the aptitude exhibited by Messrs. 
Hodgkins and Welker in  the  prosecution of their arduous duties, and says that  their results 
have given an excellent conception of the intricacy of the mountain masses in the region 
examined, and indicate that there is no well-defined mountain range such as was evidently 
contemplated by the wording of the treaty. 
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I t  gives him pleasure to report the agreeable association experienced with Mr. A. 
Driscoll, Dominion Land Surveyor, who was attached to his party and who aided materially 
in the advancement of the work. He  gave this officer every opportunity to ascertain the 
value of the work carried on by the Coast and Geodetic Survey, both on the Taku and 

, the  Stikine. 
With regard to Mr. French he was greatly pleased by the interest which he manifested 

in the work and his diligence in its execution. The results he obtained will, he believes, 
more than justify the confidence placed in his ability. Mr. S. B. Tinsley, temporary aid, 
served in Mr. Ogdcn's immediate party, and proved to be a most acceptable assistant. 

From the report of Mr. Hodgkins, on detached duty with the party of Mr. William 
Ogilvie, of the Doxninion lancl survey, to the north of Taku Inlet, the following extracts 
have been made: 

On Monday, May IS ,  the field work of the party was begun by the ascent of 
the mountain which rises precipitously from the valley of Gold Creek, imme- 
diately to the north of Juneau. 

The day was clear, bright, and very warm; the temperature of the air a t  the 
summit, a t  an elevation of 3 600 feet above the sea, and just above a snow field 
lo feet in thickness being 70" F. in the middle of the afternoon. I n  climbing 
the steep mountain side, especially while struggling through the tangled thick- 
ets and over the rough rocks of the first half of the ascent, the heat seemed of 
tropical intensity, and all of the party suffered considerably in consequence. 

Upon reaching the summit I obtained the barometric height, and made such 
sketches as the time a t  my disposal would permit. The Canadians built a cairn 
about 4 feet high to serve as a mark to observe upon. 

During the remainder of the month of May the party was occupied with a 
triangulation designed to determine the relative positions of the stations to be 
occupied with the camera. A base line 2 652 feet long was measured on the 
beach 'on Douglas Island, opposite Juneau, and a scheme of triangles starting 
from this base was exteuded to several of the mountain peaks near that town. 
The first photographs were taken on May 2 8  a t  Peak No. I. Several days of bad 
weather followed. On June 5 Peak No. 2, and on June 6 Peak No. 4 were 
ascended, and the necessary observations were made a t  each point. 

Peak No. 2 is on Gastineau Channel, a little east of Juneau; No. 4 is several 
miles back of Juneau, a t  the head of Gold Creek, and sees both Gastineau Chan- 
nel and Taku Inlet. The ascent was not especially dangerous, but there were 
some very steep slopes, and for the last 2 ooo feet the climb was through soft 
snow. 

Bad weathcr prevented work until June g, when Peak No. 5, a little to the 
northwest of No. 3, was ascended and a round of photographs taken. 

Mr. Hodgkins goes on to state that on June 12 the party moved camp to a point on the 
north side of Gastineau'channel, a little east of the tnouth of Sheep Creek, and about 4 
miles from Juneau, and that they remained a t  this camp until June 30, waiting for clear 
weather to ascend one or two mountains in the vicinity, and that finally Mr. Ogilvie decided 
to move to the mouth of the Taku, in order to make a traverse of that stream if the weather 
conditions were such as to prevent the ascent of peaks for photographic purposes. Both at 
this camp and at the preceding, Mr. Hodgkins endeavored to do such independent work as 
was possible with his very limited instrumental outfit. 

Mr. Ogilvie arrived a t  Taku observatory on June 30, and camped with the 
Coast Survey parties already there. As the weather turned warm and clear, no 
attempt was made to survey the river, and on July 2 the party ascended Peak 
No. G, 'between the Windom and Taku glaciers. 

The ascent was somewhat difficult, and the heat of the day and the swarms 
of insects encountered caused great annoyance. The summit was entirely 
covered with deep snow, but even there we found many mosquitoes. On this 
mountain we saw several mountain goats. From the summit I noticed a lake 
in a valley between the Taku Glacier and the river and touching the side of the 
glacier. On the 3d and 4th of July I visited and made a rough survey of this 
small lake which I called "Lake Surprise." The vallcy in which i t  lics was 
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evidently occupied in comparatively recent time by the glacier, which must then 
have discharged its ice into the river by this course, as well as into the inlet by 
i ts  main stream. 

A number of small bergs were floating in this lake, which is 150 feet above 
tide water, and which discharges a considerable brook. 

On July 7, the party ascended the mountain on the east side of the inlet, 
directly back of Taku Point, and called No. 7 by Mr. Ogilvie. 011 the next day 
the party moved camp to a point on the east side of Taku Inlet, about 10 miles 
below the mouth of the river. This new camp was in a little cove about 3 
miles ENE. from Jaco Point, marked Tent"  on the hydrographic sheet. No 
work was done on the gth, and on the 10th bad weather set in again. We had a 
greater rainfall a t  this camp than a t  any other period during the  season. 

July 2 I being a fine day an ascent was made of Cooper Peak, on the west 
side of the inlet, several miles below camp. This was NO. 8 of the series. The 
next day was stormy, and the bad weather lasted till August 5, on which day we 
ascended Peak No. 7, lying back of our camp. I t  was a hard climb, The  first 
z ooo feet were densely wooded and the slope was unusually steep and slippery. 
The upper slope was less troublesome, but as the summit was about 4 600 feet 
above camp, the ascent was quite laborious. 

On August 6, camp'was moved to the old location a t  Sheep Creek, where 
the party remained till August 18, during which time Mr. Ogilvie made a trav- 
erse survey from his station opposite camp to Marmion Island, and took a 
number of photographs a t  points near the sea level. 

Between August 18, when camp was moved to a point on the mainland about 6 miles 
northwest of Juneau, and August 24, when Mr. Hodgkins went with the party to  Juneau, 
and finding the Hassler there, was authorized to take passage in her to Sitka to meet the 
Pafterson, two more mountain peaks were ascended ; on one of them the timber line was 
much higher than usual, having an elevation of z 500 feet. 

Mr. Hodgkins has submitted also a supplementary report, which is of much interest, as 
i t  gives the impressions of a skillful and experienced topographer relative to the country 
examined during the  season, with special reference to the location of the international 
boundary: 

The  work of the season covered about 599 square miles of territory, inclosed 
within a nearly equilateral triangle. ' 

All of this region was full of mountains, but I could see no indication of a 
dominating or nearly continuous range anywhere near the coast line. 

The mountain peaks are from 3 ooo to 5 ooo feet in height, with a general 
tendency to greater elevation above the head of Taku Inlet. 

The  whole area is a network of short, steep ridges, generally lying approx- 
imately a t  right angles to the nearest shore, and connected by short saddles- 
nearly as high as the peaks. This formation seems to indicate that these ridges 
and valleys are the results of local influences of erosion by inland waters. 
Farther back from the shore, where ice and dry cold are the principal eroding 
influences, the peaks project sharply from the envelope of snow and ice which 
stretches downward on their flanks to form countless glaciers, large and small. 

Far back in  the  country to  the northward could be seen the peaks of lofty 
mountains which lie about 25 miles to the northward of the mouth of the Taku 
River. Whether these peaks are  a part of the backbone of the mountain system 
of this coast, or not, I am unable .to say, but this a t  least is clear, that from 
every mountain ascended by Mr. Ogilvie, higher mountains could be seen to the 
northward. Nowhere did he attain the  summit elevations of the system. 

Sub-Assistant Welker, who was a member of Mr. Ogden's party, was detailed to accom- 
pany the Canadian topographic party in charge of Mr. J. J. MacArthur, Dominion Land 
Surveyor, and was instructed to make such reconnaissance, based on angular measurements 
and magnetic bearings, and checked by such astronomical observations, as might be found 
practicable and will serve to  form a just estimate of the  value of the  survey made by the 
Canadian parties, and for the location of mountain peaks and ranges, if the  latter should be 
found to  exist. 
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Mr. Welker joined the Canadian party on May 11, at the entrance of Endicott Arm of 
Holkham Bay and cooperated with them in their survey of the interior of the country 
between Ilolkham Bay and the Taku River. For transportation of party and camp outfit, 
there was one canoe about 1 5  feet long and one sailboat about 30 feet long and 7-foot beam. 
The canoe alone was suitable for transportation from camp to the field work. 

Mr. Welker observes that the shores are very steep and rocky, and landing places are 
scarce, especially about Holkhaln Bay, where in numerous places rocky cliffs rise almost 
perpendicularly from the water's edge to the height of 3 ooo feet and over. The waterways 
are deep, and the currents very swift. In the smaller streams, where navigation was only 
possible with the canoe, tracking being necessary in Inany places, the currents run from 5 to 
12 miles per hour. Almost the entire interior of the country is covered with glacier-bear- 
ing mountains, which are from 2 ooo to 7 ooo feet high. The timber line varies from I ooo 
to 2 500 feet in elevation. 

The slopes of the mountains facing the waterways are covered with a dense growth of 
spruce and cedar. The underbrush is very thick, and the surface of the ground for about 
one-half the distance to the timber line is covered with a thick moss. 

Upon the arrival of the party' a t  Holkham Bay, the entire surface of the ground for some 
distance below timber line was covered with snow from 3 to zo feet deep. 

The  photographic method u7as used by the Canadian representatives in their explorations 
of the country. This method involved the making of a rough triangulation having sides of 
from 3 to 8 miles, and the taking of a set of photographs of the surrounding country from 
each station with a leveled camera of a constant focal length. Observations were generally 
made upon mountain peaks; no signals were erected, but occasionally a pile of rocks was 
used as a distinguishing point. A 3-inch instrument was used for the triangulation and 
the determination of heights. Negatives were taken upon glass plates to be developed later, 
and from which photographs would be printed and enlarged. From these enlargements a 
geometrical projection on a plane surface was eventually to be constructed by the usual 
methods of photogrammetry. 

The first ascent was made on May 24, 1893, and on this date the field work was begun. 
The method was to follow the waterways with the sailboat and canoe, establishing rough 
camps as near as possible to the base of certain ~nountains where peaks had been selected 
for observation stations. The ascents would necessarily be made on foot, and were usually 
very difficult on account of fallen timber and dense brush, deep snow, glaciers, and rocky 
cliffs. During the season eighteen ascents of mountain peaks, ranging from 2 loo to 7 ooo 
feet in height, were made, from all of which horizontal angles and photographs were taken. 
Photographs were also taken from numerous prominent points on the main shore and on the 
islands. 

The course pursued was first a short distance up Endicott Arm, where the work of Mr. 
MacArthur and Mr. Brabazon joined. Next the party went up Tracy Arm to within G miles 
of the head. From this point to the base of the glaciers a t  the head was one mass of ice, 
and i t  was impossible to go farther in that direction. The party next went up Snettisham 
Bay and explored the mountains bordering the Whiting and Speel rivers for a distance of 
about 30 nautical miles from the main shore. Stephens Passage and Taku were then followed 
up as far as the head of the inlet, and observations and photographs were taken from a 
number of peaks and triangulation points along the line. 

One hundred and eighty negatives were taken, covering the country between Holkham 
Bay and the Taku River for a distance of approxilnate1y 30 nautical rniles from the main 
shore line. When photographs have been printed from these, and the horizontal projections 
have been made by the usual methods, i t  is supposed that a fair representation of the 
co?lntry in regard to existing mountain ranges, their direction, heights, and, roughly, their 
shape will be obtained. 

8. EX. 8-6 
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Mr. Welker states that the condition of the weather during the season, which was 
generally rainy or misty, prevented rapid progress of the survey. From the time of begin- 
ning field operations May 24, to the time of closing, September I ,  there were but twenty-two 
working days, and many of these were unsatisfactory for good work. The time for observa- 
tions a t  a station would range from fifteen minutes to two and one-half hours. One hour 
a t  a station would be a fair average. 

Mr. Welker's time was mainly employed in obtaining data for the  primary object of the 
survey, the locating of prominent peaks, and the direction of mountain ranges. His instru- 
ments were a ng-inch Casella theodolite, a small sketch board, and an aneroid barometer. 
At each station he measured a round of angles upon prominent peaks. These peaks were 
then located and their positions were plotted upon the published charts of the locality. From 
these positions as a base the directions of the ranges and of the water courses were roughly 
sketched. Enough data was secured in this way to show the general character of the topog- 
raphy of the country, and to check the photographic survey made by the Canadians. 

Although the results obtained show spurs of mountain ranges running in almost all 
directions the entire country explored is really covered by one immense connected mountain 
system, and the highest peaks, which are probably the backbone of the system, are from 20 

to 30 miles farther inland than the inner limits of the country explored. 
Mr. French, observer in charge of the Taku astronomical station, reports that every care 

was taken to keep the chronometers at as uniform a temperatnre as possible. They were 
compared regularly every morning, and, whenever an observation for time was obtained, 
the temperature inside and outside of the chronometer box, and the reading of an aneroid 
barometer u7as taken. 

Comparisons were made with the chronometers transported by the steamer Hassler on 
seven different occasions; the following method being employed: First, the station hack was 
compared with the two standard chronometers a t  the station by both the observer and the 
recorder who was in charge of the chronometers on board the Hassler; i t  was then taken on 
board the steamer and compared in a similar manner with the steamer chronometers, and 
finally brought back and recompared with the station standards as a check against the 
possible tripping or dropping of a beat during the transportation to or from the ship. 

Observations of latitude with a meridian telescope were begun May 25, but owing to 
constantly recurring periods of cloudiness wefe not finished until July 7. 

The azimuth of the mark used in the triangulation of Taku Inlet and River was deter- 
mined upon two clear nights. 

Mr. French acknowledges the cordial assistance which he received in the observatory 
work a t  various times from Assistants Hodgkins and Welker, and from Mr. Tinsley. 

For the season Mr. Ogden has reported statistics as follows: 

A L A S K A  BOUNDARY WORK, H. G. OGDEN, ASSISTANT. 

Base lines: T U ~ U  R~VOI. Btlkino Rlvor. Total. 

Secondary, length of, in metres . - - - -_ - -  - -  - - - - - -  - - - -  846.1 975 I 821.1 
Number of days employed in base measurements - - - 2 2 4 

Triangulation: 
Area of, in square statute miles .. - - - -  _ - - -  - -  - -  68 3 4 I 0 2  

Number of stations occupied for horizontal Ineasurcs- 56 27  
Number of stations occupied for vertical measures- 67 

83 
29 96 

Latitude, longitude, and azimuth work: 
Number of latitude stations occupied- - - - - - -  - - - - - - -  - - -  - - - - -  - - -  - - - -  - -  I 

Number of pairs of stars observed for latitude - _  - - - - - -  - - -  - - -  - -  - - - - - -  3 3 
Average number of observations on a pair ..----. - - - - - -  - - - - - - - -  - - - - - -  3'2 
Longitude stations, chronometric, number of days on which compar- 7 

isons were exchanged. 
Number of stars observed for azimuth on two nights - - - - - - - - - - - -  
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Topography : 
Area surveyed in square statute miles (topographic sketch) - - - - - - -, _ _ 183 
Length of shore line of rivers in statute miles - - - -  - ----- . .  - - - - - -  .----- 5 7 
Topographic sheet of Taku River below the boundary (scale 1-40 000). 

STATISTICS REPORTED UY W. C. HODCKINS, ASSISTANT. 

Number of square miles of topography surveyed (approximate) - . . . . 500 

STATISTICS REPORTED BY P. A. WELKER, ASSISTANT. 

Number of square miles of topography surveyed (approximate) - - - - _ I 500 
Number of stations occupied for horizontal angles - -  - -  - .. - ------. ----, 18 
Number of points located - - - - - -  - - - - - -  - - - - - -  .--.- -....-- . -. .. . - --  ,---- 26 
Number of camera stations occupied ---------_. - -  - -  - - - -  - -  .- - - - -  .--- 42 
Number of photographic negatives obtained --.--. - - - - - - - - - - - -  .-..-- 180 

Alaska borrndury work.-Con2pletion of the surveys of Taku Inlet and of the Stikine River.-The 
progress of field operations on Taku Inlet by the Alaska Boundary party, in charge of Assist- 
ant  J. E. McGrath, to June 30, 1893, was stated in the last annual report. At that date the 
survey of the inlet was practically complete. The first day of July was occupied in the 
measurement of some additional vertical angles, and in making a survey of a newly discov- 
ered lake, which had not hitherto been delineated on any of the Coast and Geodetic Survey 
charts. This accomplished, preparations were made for the transfer of the party to the 
Stikine River, and upon the arrival of the steamer Hassler, July 2 ,  all of the camp outfit and 
instruments were put on board, and on the evening of that day the stcamer left for Wrangell. 
Upon his arrival a t  Fort Wrangell next day, Mr. McGrath met there Mr. Tittmann, and con- 
ferred with him as to the best method of reaching the locality on the Stikine where it was 
deemed 3dvisable that his party should take up the triangulation. 

Finding that the dories belonging to his party would be almost useless in the rapid 
waters of the Stikine, except for carrying freight down stream, Mr. McGrath ordered the 
construction of bateaux, and learning that the most expeditious way pf reeching his working 
ground would be to take passage on the stern-wheeled steamboat which navigates the river, 
he  left  in her on July 8, and next day landed in the vicinity of the point where his work was 
to begin. 

Mr. McGrath observes that the river was on a rise a t  this time, but he was assured by 
the owner and by the captain of the steamboat, both of whom had had many years' experience 
on the Stikine, that the highest stage was almost reached, and that after i t  there would be 
low water for the rest of the season. Events proved that this prophecy was a mistaken one, 
and indicated that the stream is very erratic in its movements. 

Unless thc mountain peaks could be occupied, a low stage of water is a necessity for 
rapid and economical work. Then the sand bars appear in every direction, and bare points 
make out from all of the bends. On the bars camps can be established and bases measured; 
signals can be erected on these bars and on the exposed points of the river bends, and since 
the lines are short, the occupation of a station is a matter of but little time. If, however, the 
river is high, all of these favorable conditions disappear; nothing is visible but the main 
banks, which are covered with a dense growth of alders and cottonwood to the very edge; 
lines of but a few hundred metres in length can be seen only a t  an expense of great labor 
and time by cutting lanes through this growth, and as the banks are being incessantly 
washed away, signals and cleared lines disappear (in some instances) in a few hours, and the 
work must be done over and over again. 

Mr. McGrath states that if the reports of his Indian informants, and of the traders and 
prospectors who had lived for years on.the river, were correct, the season of 1893 was a very 
remarkable one. Flood after flood occurred, the rain might almost'be described as a con- 
tinuous one, and the cloudy sky and cloud-capped condition of the mountains seemed to be 
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all but permanent. Between the 9th of July and the 25th of August there were twenty-eight 
rainy days, and only five days when for about half of the time the sun was visible. 

He is of thc opinion that this condition is not general for the entire river, but that it is 
confined to the stretch between the coast and the Big Bend of the Stikine, because he was 
informed by hunters and Ey the steamboat men that when they passed the Big Bend going 
up strcam they found fine and clear weather, and that this lasted all through their stay on 
the upper river, but that when they passed the  bend going down they entered into a cloudy 
and rainy belt. 

In  connection with the triangulation, bases were measured near its beginning and its 
close, and junctions made with the work of Assistants Tittmantl and Ogden. (See abstracts 
from the reports of these officers under preceding headings.) Big Bend base, between 
stations Monimia and Aurelia was measured July 19, and the final base before the close of 
the work and nenr the Popoff Glacier on August 21. 

The party then returned to Fort Wrangell and went into camp there, awaiting the advent 
of the steamers which were to transport i t  to Puget Sound. On September 25, Mr. McGrath 
disbanded his party a t  San Francisco, and next day left for Washington, D. C. 

He  makes cordial acknowledgment of the valuable and effective service rendered by 
Sub-Assistant I". A. Young, who took the greatest interest in the advancement of the work, 
and was always a hard working and zealous officer. 

The following arc the statistics of field operations from July I to the close of the' season: 
Reconnaissance: 

Area of, in square miles- - - -  - - - - - -  - - - - - -  - - - - - - - - - - - -  -. - - - -  ------. - - - - -  63 
Lines of intervisibility determined -. - -  . .- - . - -.-- -..- - -.. - - - - - -  ---. - - - -  - 85 
Number of points selected for scheme -----, - - -. -------,,,,, ...--- -,-- 3 5 

Base lines: 
Secondary, length of, in metres, No. I, - - - -  --:- ..--. - - - -  -.-..-------- - - - -  495 
Secondary, length of, in metres, No. 2, . - - -  - - - -  .----- ---;-- - - -.. - - - -  - - _ -  boo 

Triangulation: 
Area of, in square statute miles - - - - - -  - - - - -  - - - - - -  .----- - - - - - -  - - - - - -  - - - -  63 
Number of signal poles erected. . - - -. - . - - - -. - - - - . - - - - - - . - - - - - -  - - - - - - - - . j g  
Number of stations occupied for horizontal ~neasures _ - - -  - - . - - .- - - - - - 35 
Nu~nbcr  of stations occupied for vertical measukes ------.  - 1  - . - - - - -  --.- I 
Number of geographical pvsitions determined . . -. . .. - - - - - -  - - - - .  - - -  - - - -  3 5 
Number of elevations determined trigonometrically .-., -. - -  .-. . - .-_-- 2 

Azimuth work: 
Number of azimuth stations- _--. - .--. - - - -  - -  .- . - -. - ------. --. - - - -  ---.. I 

Number of days on which observations were made for azimuth - - . . - - - - 3 
Topography: 

Area surveyed in square statute miles - -..--_ -. ..- - -  - -  - - - -  - - - -  ---. - - - -  .- 28 
Length of shore line of rivers in statute miles - .  - .  .. ..----- - - - _ - - - - - - - -  5 5 

Resutnption of the boundary survey Befwccn Alaska atzd BrifisA CoZz~rnbia in thz qh-ing of rB94.- 
The instructions issued for the continuation of the international boundary survey between 
Alaska and British Columbia contemplated that the following parties should take the field: 
Assistants Pratt and Flenler and Mr. Ritter were to conduct parties around the head of 
Lynn Canal. They were to be joined by Assistant Dickins as soon as the latter had finished 
the reconnaissance of the  Unuk River which he had been directed to  continue from the 
point a t  which operations ceased last summer. 

Assistant Morse was again to occupy the astronomical base station a t  Sitka for the 
comparison of time by means of chronometers carried to and from Pyramid Harbor by the 
steamer Nasslcl- under'the command of Lieut. Giles B. Harber. Assistant J. E. McGrath wrs 
to take up the survey of the coast from Cape Manby toward Icy Cape and to perform some 
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additional work at Lituya Bay. The IJatferso?l, Lieut. Comnlander W. I. Moore, and the IfassZer, 
Lieut. Giles B. IIarber, commanding, left Port Townsend on April 28, carrying the parties 
to Alaska. The former ship landed Mr. Dickins's party a t  Burroughs Bay and Mr. McGrath's 
near Cape Manby in Yakutat Bay. The other parties were carried by the HassZer to Pyramid 
Harbor and Sitka. 

Asfronomical and magnetic obser7)ations at Sitka.-On the resumption of the boundary surveys 
in the spring of 1894, Mr. hlorse was again ordered to Sitka, as above stated, to occupy the 
base astronomical station while thc lfassZc,- carried chronoinetcrs betwcc~i Sitka and the 
Pyramid Harbor observatory. Mr. James Page had charge of the chronon~eters on board 
the Ifassler. Between May 1 2 ,  the date of Mr. Morse's arrival at Sltka, and the end of 
June, two round trips had been made. The time which would have been occupied in making 
another was taken up in transferring Assistant Dickins and his party from Burroughs Bay 
to Chilkat. During her trips back and forth the IInsslpr stopped at Freshwater Bay where 
1,ieut. Commander Moore of the Patterson had established an astronon~ical station in 
connection with the survey of Chatham Strait, and made chronometer colnparisons at that 
station to determine its longitude. 

The point a t  which, as previously stated, magnetic observations were made during 
August of last year was again occupied by Mr:Morse, and the magnetic elements were 
determined on May 22,  23, and 24. 

CotllpZcfion of the reconnaissance of the Unnk Ri7~er.-Assistant E. F. Dickins was instructed to 
continue the survey of the Unuk River from the point reached by hi111 last season as far as 
the 10-marine-league limit, Mr. S. 13. Tinsley, temporary aid, was assigned to duty under 
Mr. Dickins. 

The Patterson, having Mr. Dickins's party on board, reached Burroughs Bay on the 7th of 
May and landed them. For five days after landing a storm of snow, hail, and rain prevailed, 
and when i t  ceased, on May 13, the start up the Unuk was made. The water in the river 
was found low and the gravel bars and thc banks were covered with snow and ice from 6 
to 8 feet deep. By walking on top of the frozen snow and towing the canoes good prog- 
ress was made and 9 miles were covered on the first day. On the 16th the first canyon was 
Passed in a few hours, while during the previous season the passage consumed t\vo days ; 
on the evening of the 17th the mouth of the second canyon, where the Canadians had stopped 
work the previous season, was reached. Up to this time the weather had been cold, but as 
the temperature rose the snow became soft and difficult to walk upon and the river began to 
rise. The second canyon, however, was successfully passed and by the 19th the gap between 
the second and third canyon had been completed. The current in the third canyon was found 
to be too swift to be entered with the boats and the traverse had to be run along the top of 
the cliffs. On account of the deep, soft snow and the heavy timber, progress became very 
slow, but the goal was finally reached and the last station was referred to four large hemlock 
trees suitably blazed and marked with copper tacks. 

The rising of the river constrained Mr. Dickins to start down stream as soon as possible. 
Messrs. Dickins and Tinsley and one man led the way in a small canoe, the others following. 
In rounding a sharp curve the canoe struck a sunken log and capsized, throwing its occu- 
pants into the icy water, but happily thcy were able to save themselves after a severe 
struggle ; some instruments and baggage were lost. After resunling their journey and after 
another accident, which resulted in the smashing of a boat and the loss of solne of their 
equipments, the party reached Burroughs Ray. Leaving this place in a whaleboat, the 
party went to Loring where they remained until the HassZer arrived and took them aboard 
on June 7. At Sitka Mr. Dickins purchased supplies to take the place of those lost on the 
Unuk and 011 June IG his party was landed a t  Pyramid Harbor and went into canlp and 
began a topographical reconnaisarlce of Chilkat Inlet, connecting with Mr. Ritter's work. 

Trinngulafiotr atrci topographic reco~rtzaissattce of Chilkut autC Tcr(~vz inlets.-'Fo Assistant J. F. 
Pratt was assigned the duty of m a k ~ n g  the survey of Chilkat and Taiya inlets to the 
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10-marine-league limit. Sub-Assistant F. A. Young; J. F. Hayford, aid; A. L. Baldwin, tem- 
porary aid, and T. C. Taylor, recorder, were directed to report for duty to Assistant Pratt. 

On May 14, materials and camp equipment were moved ashore from the Ifassler, and the 
building of the observatory was begun at a point about I mile south of Pyramid Harbor. 
On the next day the party went ashore to live, and on that night good observations for time 
were obtained by Mr. J. F. Hayford, aid, who made the astronomical observations a t  this 
station throughout the season. 

The triangulation was commenced in Chilkat Inlet on May 17,  and carried from abreast 
the Davidson Glacier up the Chilkat Inlet and River to a point about 3% nmiles above Klo- 
quan, the Chilkat's upper village. 

Five bases were measured with a stcel tape, and the direction of the network of triangles 
was controlled by a series of long azimuth lines. Thc solar eclipse astronomical station of 
1869 at  Kloquan was found in perfect condition, and was connected with the triangulation. 
A topographic sheet, scale 1-40 000, covering about rgo square miles in the vicinity of the rc- 
marine-league limit was also completed. 

Magnetic observations for declination were made a t  Kloquan with a compass decli- 
nomcter, and a t  the astronomical observatory with the filar declinometer and dip circle. At 
the astronomical observatory observations for time, latitude, and azimuth were made and 
chronometric comparisons for difference of time from Sitka were obtained on cach return of 
the Hassler. 

Topographic recotznaissancc fo the ~zorfhwa~+d and casfle~ard of Tazja Inlet a d  River.-The map- 
ping of this region was assigned to Assistant J. A. Flemer, who went into carny a t  the mouth 
of the Khatsehin Valley on the east side of Chilkoot Inlet on May 19, with the two Inen who 
constituted his party. Having measured a base for the plane-table triangulation he made 
several attempts to run a traverse linc up  the Ichatsehin Valley, but owing to the snow, the 
swollen condition of the river, and the swift current i t  was found impossible to advance up 
the  valley a t  that season of the year. During this time a plane-table triangulation was car- 
ried up the Chilkoot Inlet to the mouth of Taiya Inlet. Owing to his small force of men 
Mr. Flemer was compelled to use a small Peterborough canoe and as the water of Chilkoot 
Inlet was often very rough, the use of the canoe was attended with difficulties and dangers. 

Before the end of June Mr. Flemer obtained topographic photographs from Mount Ripin- 
sky, which is 4 300 feet high, and had completed a topographic sheet on a scale of 1-80 ooo. 

Tojog?-aphic reconnaissance to the northward and westwal-d of the Chilkat It12et and River.-Mr. 
Homer P. Ritter, who during the previous seas011 was engaged in the vicinity of Holkham 
Bay, was directed to carry on a topographic reconnaissance to the northward and westward 
of the Chilkat Inlet and River. He landed a t  Pyramid Harbor on the 15th of May and began 
the work assigned to him on the following day a t  Pyramid Harbor, going up Chilkat Inlet 
and River and taking in the topography to the eastward and westward and making side 
excursions when practicable. By the end of June satisfactory progress had been made. 

Survey front the south end of MaZnspi?ia Basc to the delta of the Ynhtse River.-The survey of 
this locality was intrusted to Assistant J. E. McGrath; when his party was landed on the 
beach a t  Yakutat Bay on May 22, he  found a condition of affairs which ordinarily can only 
be paralleled in midwinter. 

The whole country was buried under a heavy covering of snow with the exception of a 
narrow strip of beach extending from ordinary low-water to ordinary high-water mark. 
Camp was pitched about onc-third of a mile from the Osar River on a narrow ridge, which 
on account of i t s  exposed position was less deeply covered with snow than the surrounding 
country. The Osar was still frozen hard and fast except where i t  discharged into the bay. 
Fuel was procured from a spruce forest close a t  hand. When the party returned to this 
spot later in the season i t  was found that the stumps of trees which had been cut off a t  the  
snow line were from G to 1 2  feet high, showing the depth of the snow which prevailed when 
Assistant McGrath landed. 
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As soon as the condition of the beach allowed i t  a reconnaissance was made of the shore 
to within about a mile and a half of the Sitkagi Bluffs, to ascertain what preparations would 
be necessary for a further advance to the westward. I t  was found that rapid progress could 
not be hoped for until the snow should begin to disappear, as in many places driftwood was 
the only available source of fuel supply and i t  was hidden under the snow. 

The beach was found well adaptedfor accurate measurements, being flat and giving long 
stretches for each section. The work progressed as rapidly as the bad weather would 
permit, and by June rg the Sitkagi Bluffs had been reached. From this point men were 
sent back to bring up provisions in the large boat outside, and this was safely accomplished 
just hefore the surf began to gat bad. After measuring about 3 miles westward from 
the camp at the bluffs and as soon as the sea moderated, camp was moved by boat around 
the bluffs while Mr. &lcGrath and Dr. Edmonds and two men carried the instruments and 
records around by land. The first trip of the boat was safely made; in landing the second 
time, however, the boat was capsized by a heavy breaker and all hands were buried under it, 
but i t  was righted by a second wave and all the men reached the shore and saved the boat. 
They then took many risks to save the provisions and other property and succeeded so well 
that the actual loss was trifling. On June 20, the measurement around the bluffs was 
completed and on the 27th work was begun on the base line. On the z ~ s t  of June the first 
band of Indiansarrived on their annual sea-otter hunt, but for over a week they were unable 
to proceed on account of the surf and of bad weather. 

Mr. McGrath was ready to observe Mount St. Elias from the ends of his base by June 27,  

and although the mountain was watched from 4 a.m. until late a t  night, the clouds which 
hung around its summit prevented observations until July g; on that and the following day 
angles involving the mountain were measured many times by repetition. In  the mean- 
time, as the party was running short of provisions and was living largely on seal meat, Mr. 
McGrath dispatched the boat to Yakutat for supplies and with orders to get one of the 
largest sized Ilydah canoes to bring provisions and to carry the party back to camp near the 
Osar. I t  was arranged that the Indian boat should start from Erakutat after Mount St. Elias 
had been visible for two days, The mountain was seen from Yakutat on the afternoon of 
July 8, and all day on the 9th while to Mr. McGrath, who was so xlluch nearer to it, i t  did not 
become visible until 8 o'clock on the evening of July 9. Acting on the agreement the Indian 
canoe reached Mr. McGrath on the morning of July 10. 

Embarking in the canoe with his men he reached the camp on the Osar 'on the I rth a t  
3 o'clock in the morning. While running the traverse line all the notable topographic 
features were cut in and sketched, and a satisfactory delineation of the coast between Cape 
Manby and Icy Cape was obtained. 

Auto~~zafic tide gauge at HonolrcZu, i3u7uaiin?z 1dands.-Through the courtesy of the 
Hawaiian Government Survey this Office was furnished with their automatic tide-gauge 
record a t  Honolulu, for the year, making a continuous record since 1891. Mr. Curtis J. Lyons 
has been in chargc of the gauge. 

ABSTRACTS O F  A N N U A L  REPORTS FROM T H E  ASSISTANT I N  CHARGE O F  T H E  OFFICE, 
THE HYDROGRAPHIC INSPECTOR, T H E  DISBURSING AGENT, T H E  ASSISTANT I N  
CHARGE O F  S T A T E  SURVEYS,  A N D  T H E  ASSISTANT I N  CHARGE OF T H E  OFFICE OF 
STANDARD WEIGHTS A N D  MEASURES.  

ABSTRACT 01.' THE A N N U A L  REPORT 01: THE ASSISTANT I N  CHARGE OF T H E  OFFICE. 

The annual report of Mr. B. A. Colonna, Assistant in charge of the Office, transmitting 
the reports of the chiefs of the several divisions of the Office is given in full as Office Report 
No. I. 

During the absence of the Superintendent on other official duties, Mr. Colonna performed 
those of acting Superintendent. 
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He refers to the death of Assistant Spencer F. McCorklc, who had been in charge of the 
Engraving Division from July until October, and who died March 20, 1894; to the death on 
September 22, 1893, of Mr. John G. Thompson, engraver, the loss of whose skill in his art  
will be greatly felt by the Survey; and to that of Mr. Robert T.  Basset, an old and trusted 
employee of the Survey, who died in February, 1894. 

The Computing Division has, as heretofore, remained under the charge of Assistant 
Chas. A. Schott. The duties performed by the personnel of this division are given in full in 
his report. Special mention is made of the discussion of the results of observationsnlade a t  
San Francisco for determining the variation of latitude, and of the results of chronometric 
longitude determinations between Tacoma and Sitka, Sitka and Yakutat, and Sitka and 
Taku, Fort Wrangell and Burroughs Bay. I n  addition to his other duties, Mr. Schott con- 
tinued to serve as examiner for the United States Civil Service Commission. 

The report of the Tidal Llivision is submitted by Mr. L. P. Shidy, acting chief; Assistant 
G. A. Fairfield, who had been in charge, having been transferred to take charge of the 
Engraving Division on June 8. 

In the tide tables prepared for 1895, important changes were made, particularly in the 
volume for the  west coast. Full predictions were made for the first time for EIoilolulu and 
Panama, and the tides are given for the most important ports on the west coast of South 
America, in eastern Asia, Australia, and the islands of the Pacific Ocean. 

The data given in our tide tables now relate to about half the seacoasts of the world, and 
i t  is contemplated to extend the predictions to all the principal commercial ports. With a 
view to enlarging their usefulness in this direction the honorable Secretary of State, at the 
requcst of the Department, addressed a circular letter to the diplonlatic and consular agents 
of the United States, asking them to procure from the foreign governments to which they 
were accredited, replies to certain questions relating to tidal data, and much valuable infor- 
mation was obtained in response. 

The  progress of the reductions of accumulated tidal records is described, and attention 
is called to the necessity for alarger working force in the Tidal Division. 

Assistant W. H. Dennis, in charge of the Drawing Division, reports that drawings were 
completed for twenty-six new charts, and for thirteen new additions of charts for engraving. 
I n  addition to this work, the time of the division was principally occupied in making 
drawings f o r t h e  annual report of the Superintendent, projections for hydrographic and 
topographic field parties, applying new corrections to charts, inking original plane-table 
sheets, and in supplying information in response to calls from the general public. 

The report of the Engraving Division is submitted by Assistant G. A. Fairfield, who 
took charge of i t  on June 9, in place of Assistant H. G. Ogden, who was ordered into the 
field. The most important engravings completed during the year were Chart B-Chesn- 
peake Bay to Jupiter Inlet, scale 1-1 200 ooo, and Chart C-The Straits of Florida and 
Approaches, scale 1-1 200  ooo. 

The report gives statistics of the output of work of the division under the headings: 
Engraving, Electrotyping, Photographing, and Printing. 

The  chart division has remained under the direction of Assistant Gershom Bradford. 
The issue files of the division have been increased by editions of six new charts from copper 
plates, and of eighteen new charts from stone. A new edition of the chart catalogue is in 
press. A comparative table given in his report indicates a decided decrease in the annual 
sales of charts over those of the five years immediately preceding. 

The chief of the Miscellaneous Division, Mr. M. W. Wines, furnishes a report on the 
sale agencies for charts and publications, on the distribution of annual reports, appendices, 
bulletins, and Notices to Mariners. The  following publications were sent to press through 
the Miscellaneous Division: 

United States Coast Pilot; Atlantic Coast Pilot V-from New York to Chesapeake Bay 
Entrance; Tide Tables for the Atlantic Coast of the United States for the year 1895; 
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Catalogue of Charts and other publications, 1894; General Instructions for Hydrographic 
Parties; Bulletins Nos. 28, 29, and 30; Notices to Mariners Nos. 168 to 180 inclusive, and 
Appendices Nos. I to 12 inclusive, to the Annual Report of the Superintendent, to be printed 
separately in pamphlet form. 

Assistant Edwin Smith remained in charge of the Instrumcnt Division. His report 
shows the activity of the division by tabular and descriptive statements concerning the 
construction of new instruments and the repairs of old ones; the work done for the Office of 
Weights and Measures, the acquisition of new iilstruments and of miscellaneous work done 
for the Office. Reference is made to an ingenious device, invented by the chief instrument 
maker, by means of whicll the action of the air pump used for exhausting pendulum 
receivers is very much improved. 

Mr. I?. H. Parsons, chief of the Library and Archives Division, reports progress in 
arrangement and binding of a large ilumber of volumes of tidal, hydrographic, and geodetic 
records. I n  the library, 12 2 1  I volumes have been registered, and all books, except Govern- 
ment publications, have been catalogued, and many broken sets of publications have, by 
special effort, been completed. A valuable series of Japanese and French maps were 
presented to this Office at the close of thc Chicago Exposition, and are now accessible in the 
library. During the year an effort was made to collect official State maps, but owing to the 
paucity of material but few States were able to respond to a request bearing upon the sub- 
ject addressed to their respective governors. 

AHSTRACT OF THE A N N U A L  REPORT OF THE HYDROGRAPHIC INSPECTOR. 

The Annual Report of the Hydrographic Inspector is submitted by Lieut. Commander 
Jeff. C. Moser, U. S. N,, who at the beginning of the fiscal year was acting in place of 
Lieut. Commander Ackley, then absent on duty in Alaska, and whom he succeeded as 
Hydrographic Inspector on October 30. 

The report reviews the hydrographic opcrations on the Atlantic and Pacific coasts 
and the work of the Hydrographic and Coast Pilot Divisions of the Office. An account is 
given of the repairs which werc lnade on the vesscls of the Survey, and those which will be 
required for the future maintcnance are considercd. The 1TIassler has been pronounced 
unsafe for outside work, and her condition is such that i t  is not considered for the best 
interests of the Government to illake extensive repairs on her. With the exception of the 
Paiterso~z, all the vessels of the Survey are old and will require a larger expenditure for 
repairs in the future. Suggestions, in conncction with proposed work, are submitted in 
regard to a vessel capable of cncountcring the boisterous weather of the North Pacific. 
Special stress is laid on the necessity for extended and systematic current observations along 
our coasts. 

The report of the Hydrographic Division is submitted to the Inspector by Lieut. Walter 
McLean, U. S. N., Assistant. He refers to the value in the preparation of charts, of the 
information furnished by the United States Engineers concerning in~provements along the 
coasts, made under their supervision. 

The monthly Notices to Mariners are prcparcd in this division; original hydrographic 
sheets are plotted, and drawings of hydrography are verified, and proofs of charts revised. 

The Coast Pilot Division, involving work both in the field and office, was in charge of 
Lieut. E. H. Tillman, U. S. N., Assistant, until June ;6, 1894, when he was detached by order 
of the Navy Department. His efficient services are highly commended by the Hydro- 
graphic Inspector. 

During the year, Parts 111 and V of the Atlantic Coast l'ilot were published and other 
parts were revised. Lieutenant Tillman recoinmends a reduction in the number of copies 
of the editions of the Coast Pilot. 

A tide and current chart for Nantucket and Vineyard sounds was devised by Lieuten- 
ant Tillman and Mr. John Ross, and has received favorable comnlent by seafaring men to 
whom copies were submitted for criticism. 
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The Hydrographic Inspector refers to the death of Lieut. Chas. F. Emerich, U. S. N., 
Assistant, a t  Mare Island on February 4, 1894 Lieutenant Emerich had served as Executive 
Officer of thc Elassler in Alaska in 1893, and had been selected and designated to assume 
command of the McAvthur. 

ABSTRACT OF THE A N N U A L  REPORT OF THE DISBURSING AGENT.  

This report, published as Office Report No. 3 is submitted by Mr. R. J. Griffin, Disburs- 
ing Agent, and contains a detailed statement of all the expenditures made for the Coast 
and Geodetic Survey during the fiscal year. 

ABSTRACT OF T I l E  A N N U A L  R E P O R T  O F  TI IE  ASSISTANT I N  CIIARGE OF STATE SURVEYS. 

The report submitted by Assistant George A. Fairfield reviews the progress made in 
New Jersey, Tennessee, and Minnesota, thc only States in which triangulation was being 
carried on for the benefit of the State, in accordance with the provisions of law. 

ABSTRACT O F  THE A N N U A L  REPORT OF THE ASSISTANT I N  CI IARGE OF THE OFFICE OF STANDARD 

W E I G H T S  A N D  MEASURES. 

The preparation of five sets of standards intended for States which have not yet been 
furnished with copies of national standards, and comparisons of weights and measures with 
the United States standards for other branches of the Government and for colleges, 
surveyors, manufacturers, and others occupied the time of this Office. 

A bulletin, approved by the Secretary of the Treasury, was issued in December, 1893, by 
the Superintendent, announcing the formal adoption by this Office of the names and values 
of units of electrical measure as defined by the International Congress of Electricians of 1893. 

The  report is submitted by'Assistant 0. H. Tittmann. 

SUPERINTENDENT'S OFFICE. 

Several officers performed duties at the Officc in Washington under the immediate super- 
vision of the Superintendent. Assistant G. A. Fairfield, in addition to his other duties, had 
charge of State surveys; Assistant 0. H. T i t tn~ann  of the Office of Standard Weights and 
Measures during the intervals between field duty; Assistant Andrew Braid acted as execu- 
tive officer to the Superintendent, and efficiently performed the manifold and responsible 
duties entrusted to him by the latter; and Assistant Edward Goodfellow prepared the Annual 
Report and edited i t  and other publications of the Office. 

Mr. W. B. Chilton, in addition to his clerical duties, prepared the index for the Report of 
1893, and Mr. Martin Hensel performed the duties of secretary of the Superintendent. 

Mr. John W. Parsons, who had efficiently performed the duties of disbursing officer for 
many years, resigned on March I ,  but before doing so prepared a paper, by request of the 
Superintendent, on the relations between the operating department and the accounting 
system of the Survey, which is published in the proceedings of the Geodetic Conference in 
the last Annual Report. 

SUB-OFFICES. 
Sub-ofice b Philadelphia.-The Sub-office in Philadelphia remained closed during the  

absence in the field of Assistant R. M. Bache, in whose charge i t  has remained during the 
fiscal year. 

Szcb-ofice in San Francisco.-Assistant George Davidson had charge of the Sub-office, except 
while absent on other duty. During his attendance on the Geodetic Conference in Wash- 
ington, from January I to March 15, Assistant A. F. Rodgers was placed in charge. The  
latter, together with Mr. F. Westdahl, of this service, and Capt. JV. C. Coulson, of the Revenue 
Marine, who kindly consented to serve, were constituted a board to examine all the property 
stored at the Sub-office and to condemn such as was found useless, 
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Assistant Morse was on duty at the Sub-office during November and December. He  
computed time and azimuth observations and made ma'gnctic determinations at the Presidio, 
and computed micrometer observations for the variation of latitude work of Assistant 
Davidson. 

Mr. Ferdinand Westdahl inked and traced a topographical sheet, made the annual 
inventory, and reduced the special hydrographic survey which he had made around part of 
Point Lobos. 

Mr. Edmonds, besides attending to clerical work, observed solar time for the clocli a t  the 
Sausalito Tide Station, and made special leveling observations. 

OBITUARY NOTICE. 

During the year the Survey suffered the loss, by death, of two of its oldest assistants in 
point of service. Assistant James S. Lawson entered the service in 1848, and was assigned 
to duty on the Pacifi'c Coast in 1850, and for upwards of forty years he served actively in the 
field on all parts of that coast from San Diego to the Strait of San Juan de Fuca. He died 
on November 7,  1893, in San Francisco. 

Assistant Spencer C. McCorkle also entered the service in 1848 afid served actively in 
the field on all parts of the ~ t l a n t i c  and Gulf coasts. He died in Washington, March 20,1894. 

The record of the services of these two officers is contained in the annual reports of the 
survey, and is referred to in memorial notices issued by the Superintendent announcing their 
deaths. In these a suitable tribute is paid to the high characters of the deceased, which 
secured to them the esteem of all who knew them. 
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PART I. 

F I E L D  AND OFFICE DETAILS.  
- -- - 

TABULAR STATEMENTS AND ANNUAL OFFICE KEPOKTS. 

Distribution of the field parties of the Coast and Geodetic Survey upon the Atlantic, 
Gulf of Mexico, and Pacific coasts, and in the interior of the United States during the fiscal 
year ending June 30, 1894. 

TABLE NO. 2. ' 

Statistics of field and office work of the Coast and Geodetic Survey for the fiscal year 
1894, and total to June 30, 1894. 

T A ~ L E  NO. 3. . . 

Information furnished to Departments of the Government in reply to special requests, 
and to individuals upon application, during the fiscal year endinl: June 30, 1894. 

OFFICE REPORT NO. I .  

Report of the Assistant in charge of the Office for the fiscal year ending Jnne 30, 1894. 

OFFICE REPORT NO. 2. 

Report of the Hydrographic Inspector for the fiscal year ending June 30, 1894. 

Report of the Disbursing Agent for the fiscal year ending June 30, 1894. 

OFFICE REPORT NO. 4. 

Report of the Assistant in charge of State Surveys for the fiscal year 1894. 

Report of the Assistant in charge of the Office of Standard Weights and Measures for 
the fiscal year ending June 30, 1894. 
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TABLE No. 1-1894. 

Distribution o f the  Field Parties of  the United States Coast and Gcodctic Sun~ey rpon the Atlantic, Gulf 
of Mexico; and Pacryc coasts, and i 7 ~  the interior of  the U f i i t ~ d  Statts, during 

the fiscaljlear end& Jrure 30, 1894. 

I.-EASTERN DIVISION-STATES E A S T  O F  T H E  MISSISSIPPI  RIVER. 
- 

Stabs.  
. - -. . - - 

Maine .----------------- 

Maille, Connecticut and 
Now York. 

Mm'chuaotts  ---------- 
Massachuaotb --------- 
Nassachuaotta ---------- 
Maasnchuaotts ---------- 
Maaurchusetts ----.. ---- 
Massachosotts ---------- 
?dasanchuacttn -.-------- 
~ a a s a c l r u ~ a t t s  ---------- 

Massochusotta 1--------- 

loaeaehusotte ---------- 
Maplacl~usotts --------_- 
Rholie Island --.-------- 
Connocticut ------------ 
Coonocticut ------------ 
Conncctic~rt --------_--- 
New York -------------- 
Now York -------------- 
New York --------.----- 
Now York to Virginia--- 

New York -------------- 
New York 
New Jernoy nnd Pcnnn. - 
New Jereey -----.------. 

Maryland -------------- 
Blnrylnad and D. 0. ----- 
Dlatrict of Columbin---- 
District of &lumbia---- 

Virginin ---------------- 
North Carolinn --------- 

but11  Cnrollna --.------ 
sou th  Cnmllna --------- 
South Oarollnn --------- 
80uth Carolinn -----..-- 
Goorgin ---------------- 

ploridn ----------------- 
Florldn 

morldn --_-------------- 
Florida -----------_----- 
Alabama -----.--------- 

nlinois ------- 
TenlI&e -------------- 

Partioe. 
- - - . - 

No. 1 

2 

3 
4 

I, 

G 
7 
8 
9 

10 

11 

12 
13 

14 
16 

1 
17 

18 
-------- 

10 

-------- 

20 

21 

-------- 
22 

23 

24 
26 

26 

-------- 
27 

28 

29 

30 
31 

32 

33 

34 

SK 

30 

37 

38 

- 
Oporationa. 

. .- - 

Hydropnphy ---------- 

Hydrography.----.---- 

Topogrnyhy ----------- 
d o  
------do ----.-----.---- 
.-----do ---------------- 
--.---do ---------------- 
------do ----.----------- 
d o  - 
Hydrogrnphy ---------- 

Town boundnryeurveys 
and lovoling of prc- 
cision. 

Rolntivo gravity ------- 
Pi~ysicnl i~ydrogrnpliy.- 
Autornntic tidnl stnt1011- 
Topography ----------- 

d o  
d o  
------do -- .------------ 
Relative grnvity ------- 
Topogrnpl~y ----.------ 
IIydrogmphic o x  u rn - 

innllons. 
Automatic tidalatation- 

------do --------------- 
Relntiro gravity ------- 
Goodotic -.-------,-- .. 

Bnso rnenauromont ----- 
Rolatlvo gravity ------.. 
Exporitnoutsl loroling- 
Aatomntictidnlstrrtion- 

Rolntivo grnvity ------- 
I iydrogmpl~ic o r  n m - 

i ~ ~ ~ t t i o u  ------------ 
Topogrnphy ----------- 

------do --------------- 
------do --------------- 
Ilydrogrnphy ---------- 
I iydrograply ---------- 

Goodotic lovollng ------ 
I iydrograpl~y ---------- 

Ijydrograpliy ---------- 
T o ~ ~ o g r a ~ , h y  ----------- 
Rcconr~nisenuco -------- 

Grnvity work ---------- 
Ooodotic: -.------------ 

- - 
Pereons co~~duc t ing  oporations. 

Stohman Fornoy, assistant --------- 

Llout. E. II. Tillmno, 0.8. N., aaaist- 
ant. 

11. L. \Vhiling, nmistnnt ----------. 
I .  I a c ~ o  i t t  
C. T. Iardolln, naeistant -----------. 
n. G. Ogdut~, aasiatnnt 
0. II. Tit t~nnnn,  wsistnnt -------.-. 
C. 11. Boyd, nsribtrrut ---------------- 
I .  1. I I I  a t n n t  
Licut. \\'. F. Low, U. S. N., m i s t -  

nnt. 
11. L. \Vhitlng, Coll~missioncr of 

Stnto Topogrnl~hicnl Survey; C. 
11. \'un Ord-n, nsnirtnot. 

G. It. Putnnn~,suhmslstsnt  ..----.-- 
11. L. >lurir~dit~,  nseistant----------- 
Omcor~  of U. 5. Engincon, --------- 
J. \V. Doun, naaistnnt _------------- 
0 . .  D o  i t  - -  
I '  1. i ~ n i  i t  
C. T. Inrdclln, a s s in tn~~t  ------------. 
C. R. l 'otun~u, snhasaiatnnt --------- 
J. IV. Donn, m i ~ t a n t  .------------- 
Liont. E. 13. Tillman, U. 9. N., 

aaalstn~~t.  
Offlcore o f ,  tho U. 8. Enginoorn -----. 
J.G.Bpnuldlng----------------- ---- 
G. It. Pl~tilnln, snbnsnistnnt --------- 
Prof. E. A. Ilow6cr, nc t i~~gns-s ia tn~~t ;  

G. A. Fnirflcld, m i a t a n t  ill c l~nrgo 
of Statu sllrvcye. 

D. n. Wainwrlglit, naeletnnt -------.. 
E. D. I'rcnton, ussistnnt -------! ---- 
0.13. Vnn Ordell, nrillistaut --------.. 
Tidnl divisiou, Comt and Guodotic 

Survuy OfRce. 
G. R. Pu tnnn~ ,  nnbneaistRnt --------- 
Liuut. L. Bf. Gnrrott, U. 8. N., 

asalstnnt. 
J. IV. Donn,aaalstnnt -------------- 
C. 11. Dogd, tmletnnt --------------- 
W. C. I~odgkine ,~mis tan t  ---------- 
L i c ~ ~ t .  It. G. Pack, U. S. N., luvliatnllt 
Licut. L. Dl. Gorrett, U. 8. N., 

nasinhnt. 
Isnac Winbton, ~ w i a t n u t  ----------- 
Llout. G. W. Yontr, U. 9. X., 

aaalatant. 
Livi~t. Y. Swllt, IJ. S. K., wsintnnt--- 
1'. A. Wolkcr, naaistnnt ------------ 
F. \V. Porkins ---.----------------.. 

~ o f ~ o r g c s - ~ r c s t o n  --.----------- 
Pmf.  A. II. Bncl~aaan,  acting nasist- 

nu t ;  Gcol.go A. Fnlrflold, mia tnu t  
In c l rago  ofStuto surroya. 

-- 

Locnlitirs of work. 
-- 
Con~pletion of tlro I~ydrogrnpl~ic aumoy of the 

Northemtorn Ibundnry Jakcs. 
1Iydrogrni)hic oxnmiuntionn on t l ~ o  nortllrvost 

confit of thc  Gulf of Msiuo, nnd on t l ~ u  north 
wl~ort~ of Long Inloud Sound. 

Tol~ographic ruaurvcy of Doston l a y  and harbor. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Complotlotl of tho Innin pottion of tho hydrographic 
r e s u ~ r o y  of Uuntou Ilnrbor. 

Stnto of blnasnchueatta. 

Ilontorr-Cnnlbrlrlge. 
Sorvoy of 1110 ~ ~ o r t h  slloro of Nnntuckot Islnnd. 
For t  Adorns, Nwvport IXnrbor. 
Conneeticut Rivor. 

Do. 
Do. 

Long Islnl~d, Dollport Dny to  cnelward. 
Ithoca, h'. Y. (~edh .0 .  12.) 
IIudeou 1Uror. 
F r o n ~  Conoy Island, H. Y., to  C n p  Chnrlos, Vn. 

\VillotnPc~iut. 
Fort I ln~nil lon,  Kc\\, Yorlt Llarbor. 
I'rincoton nud I'liilodelpl~in. 
Southonutorn Now Jomoy. 

Dnltimoro. 
Daitimoro-Wmllington. 
\Vanlington, D. C. 

Navy-Ynrd, Wmahington, D. C. 

Cl~nrlottoaviiio, Vn. 

Outer Diamoi~d Sl~osl ,  N. C. 

Coopor, Ashloy, and Wnudo rivoru, 9. C. 
no .  
Do. 
Do. 

St. Sir~~onsSout~dnud&rnn~~nh River. 

St. Augua t i~~o  to Codar Iiogs. 
St. Lucio Inlot, Iioy Woet, nod Tampa h y .  Pen- 

sncol;r Day und ttlqironchus. 
Tributariw of Fouencola Dny. 

Do. 
Complotlorl of r o w ~ ~ ~ n n i ~ t n c o  in suutl~orn Alalururn 

for oxtonsiou of triangulntiorr t o  thortalf Const. 
Chicago. 
Goutinantion of triangulntior~ In northrnntoru Ten- 

IIPRSUO tn corrnoct \vltl~ tho tr1ang111ntion nlong 
tllc nitlu nldgo. 



UNITED STATES COAST AND GEODETIC SURVEY. 

T A B L E  No. I-Continued. 

11.-MIDDLE DIVISION-STATES AND T E R R I T O R I E S  B E T W E E N  T H E  M I S S I S S I P P I  R I V E R  
AND T H E  ROCKY MOUNTAINS. 

Statcs. 1 a t .  Operations. ( I'ursor~s c o u d ~ ~ c t i ~ ~ g  opcrntio~~n. I Locnlitics of work. 

Toxaa and Moxiro _------ 43 

Minneaotnand Wisconsin -No. 30 

Texna ------------------ 44 

Minnoaotn -------------- Trinugulation a n d 
tol~ogrnplry. 

Triangl~lation 
Geodetic lovoling------ 

40 

I'rof. \I1. It. IIong, acting an~istnnt; 
Gco. A. I.'airflrld, nwistaut in 
chnrgo of State aurveyn. 

W. C. Ilodgkins, wia tan t ;  I'ruf. 
\V. R. 1Iong. 

F. 1,. Grnllger, nwintunt .---------- 
Tnnnc \i'irlulo~l, orwiatnnt ---------__ 

Statos of Niuucsola and Wisconsin. 

Ilydrugmphy ---------- 

Reconnniaennco -.------ 

Scnrcl~ fur sllonl of South 1'1~18, 3lissiasippi IIivor. Lieut. G. \V. BIcnta, U. S. N., 
asaistnn t. 

I 
Stollman F o r ~ ~ c y ,  nnsintal~t .--------- I 'Tho 1110 Grnndo toa.nrd tlro Gulf. Uuited Stntue 

luld . ? l c x i ~ ~ u ~ ~  h o l ~ ~ ~ d a r y .  

Blagnetic rrcolrl conti~ll~cd a t  tho solf-ragistoring 
rtntiou, Hillaidu Ilurlcl~, Pun Antonio, Toxaa. 

111.-WESTERN DIVISION-STATES AND T E R R I T O R I E S  B E T W E E N  T H E  
ROCKY MOUNTAINS AND T H E  PACIFIC. 

I S t n t c ~  or Torrilorics. F n r t i a .  O~mttionn.  I Pc~rnunn c o ~ ~ ~ l ~ ~ c t i n ~ ~ n l i l l l l a .  1 I I 
L<ralitics of work. 

California 46 

I 

Cnlifornin -------------- 48 I 
C n i f r n i  a 49 

Cnlifurnia ........... ---I 50 

C~lifornin-Orogon ------I 
I 

IVasbingtun ------....--I 
I 

Waehingtou ----------.- 

Washington ------------ I 

Utnh nnd Colorado------ 

Ilydrogrnphic o x  11 rn - 
Inationa. 

Spccioi oxnmination -- 

Hydrographic o x  n III - 
iuntion. 

IIydrography ..------- 

Topogrnplly -------.-- 
Automatic tidal station 

Tolographlc longltudea 

Tclcgnq~l~ic longitude-. 

Lieut. F. 11. (:runby, L.'. 6. N., Sou 1)iego nnd Snu I'odro. 
wis tnu t .  

A. F. Rodgors, nssistaut ------------ 

A. F. Rodgum, ncmiatnnt; Ferdiunnd 
Westduhl. 

Liout. F. 11. Crosby, U. 6. K., 
neeistnnt. 

A. B. Roclgers, w i s t a n t  ------------ 

'Porition of wrcck of stcamor Lor Atlgeles, soutll- 
~vost  of Pol111 Sur. 

Point Lobos, California. 

I l~n l~oro  I~y(lrojimphy, Snu Fraucleco orltrnnco nrld 

nlrproucl~rs. 
Rcfillrrcy of sl~ores of Sun Frnnclsco nay  

nasietnllt ..---_.---- 
ussiatnnt ------------: Colorndo. 

G. Dnvidnoo, nsuistnlll; Enlnlot Grny, Snuflnlit~l. 

tldal obesrvrr. 
a. Davidson, assiwtunt; S. 6. Gnrlnctt I Sun Frnnclsco, CnI.; l:ugono, Omg. 

(Geological Survey). 
Liout. F. Ii. Crosby, U. 6. K., Coaat of \Vnkhirlgton, from Jumcu Islaud to Arch 

uysietont. 
I 

Ilock. 
G. Davidsou, nssistuut; C. H. Sin- Tnco~nn-Scattlt!. 

clair, wistnnt .  
J. J. Gilbort, asaistnnt Strnlt of SIUI Joao  do Fuca and JVashlngton 

Sound. 

I.ier~t. Lucian Fiynuc, U. 9. N., Stntit of Sarl Juau  do PUW 

triung~~lntlon.  
Triur~gulation --------- 1'. A. \\'ullcor, mia tnn t  ------_------ Utah and Colorndo. 

I 



REPORT FOIi 1891-PART I. DISTRIBUTION OF FIELD I'ARTIES. 81 

T A B L E  No. I-Continued. 

IV.-THE DIVISION OF ALASKA, INCLUDING ITS 'COASTS BORDERING ON THE PACIFIC 
OCEAN, ON BERING S E A ,  AND ON T H E  ARCTIC OCEAN;  ALSO I T S  I N L E T S ,  

SOUNDS, BAYS, RIVERS, AND T H E  A L E U T I A N  AND P R I B I L O F  ISLANDS. 

Tomitory. 1 l 'ar t i rsJ  Operntiortc. ) Poraorm cuuducting opurations. I T.wnli t i r~ of work. 
. . . . - .- . . . . . . . . . . - - - . . - - . . 
IIgdrogrupl~ic tmd gvu- ( I.io~rt. Corn~nnndor \V. I .  3Iourr, U. 

#:mi aorregs. S. B., nwiutnnt. 
I 

T r n n s p u r t a t i o n  of 
Iloondnry S 11 r r o y 

parties of tho  chro- 
lrumotorn botrvrun ns- 

tronomicnl stniloris, 

t.tc., ~ k r t c l ~ c s o f  topo- 
grnpbirnl fon t  u r  on 
for clrurb, otc. 

A~rtornatic tidnl etatlu~r. 

I.icut. C. D. l i a r l~ur ,  U. 6. B., 
wis tnn t .  

. . . . . . . - . - - - - - - - .- - 
Sitktr Sound, Sitkn IInrbor, nuti npproarhcs (ISOU), 

Cl~stlranr Strnit, Tlnnkoo I'IISB~I~P, I'nvIov 31ur- 
bur, and  ~ 'nclruuott  Cure (1801). 

Silka nrrd tho ee t r~ )nomic~~l  statlone of tho Uoun- 
dnry pnrtios. 

The  names of chiefs of parties engaged in the Alaska Boundary work, and the localities 
of their surveys will be found under thc heading of " Special Operations." 

S P E C I A L  OPERATIONS. 

Nu. 02 

A L A S K A - B R I T I S H  C O L U M B I A  B O U N D A R Y .  

Tilo Suporlntondout; D. D. \Vniuwrlgl~t, wwistnnt.- 

E d s l n  Smith, onslstont -----------------------.--- 
Jtrrnoe Il. Ilnylor, nwintnut -----------.----------. 
Homorl'. Ililtor, oxlmrt obeurvcr -------.--------- 

A. T. Blonmnn, esdntnnt, nod Unitod Stutoa Cum- 

mimir~nor. 

Iloundnry Ilno III I'nsanmnqu~~ddy Dug, I~!twceu tllu Urlitvd Stntos urrrl tlru Dornlrrion 

of Cntlndn. 
Ruckvillc, Md. Vnrintion of Intit~tdo. 
\\'ntcrsof tho Stnto of Virginlu. LimlUng lirros of ~ ra to ru l  oystur bctla. 

Jfobile ntig nnel uicl~rity. Lirnltirlg lirroa of rratrrrnl o y ~ t d r  l ~ n l a  h ~ r  IJr~itud Stntu* 

C o l r ~ n ~ i ~ s l o r ~  of Fin11 nud Fial~orica. 
Unitod dtntrs O)nrrniasinr~ tu rr locat~l  und mnrk tiro Urritc~d Stntcn nntl nloxicnn T ~ , I I I I ~ -  

nry lino frwn t h c ~  llio Grnrrcio t o  tho Ptrrinr. 

H A W A I I A N  I S L A N D S .  

Liorrt. Commnndor W. I. Moore, U. S. N., w l s t n r ~ t ;  C~m~)oruliorr rrit11 Nnvy D o p n r t m e ~ ~ t  111 tho L ~ I ~ I V ~  trirtl of ~ I I U  nviv cruint*r 01y1nph1. 

Licut. F. H. Croslny, C. S. B., ueintt~nt. I 
Ccorgo Dnvidsu~r, anslntnot; C. XI. Sinclair, twsirl- I Locution nod mnrking c,f t l ~ c l ~ o n ~ r d a r y  lint* L D L \ ~ O C ~ I I  Ci\lifor~ri~l nnd h.o\.ndafrt~ln Lrrko 

nnt; 15'. B. FnlrflvI~I, n*iatnnt. 1 I'alroo t o  1110 Culul.;~rlc> Rivur. 

Coorgo Dnvidsou, m i s t u o t  ---------:----------..- I 8nu Francl~co,  Lnfnyotto I'nrk Slution. \.irrintlor~ 01 Intitntlo. 

. - . .- . - -. - . . . . - . . . .. -. -. . . . - .- . -. - . -. - . - . . - - - -. . - -. - - - - - - - -- 
P. L Dickinf!, nenlstnnt ..................--------I ' I I I I ~  lUvar, Alnnkn (1813-4); CYIknt I I I I P ~ ,  Alnnku (1894). 
0. II. Tlttmnnu, nmistnnt .----------------------- Stikirru Rlvor, Alnalitt, (1803). 
Bromout ?domu, naaistnr~t -------..---------------- Sitknnatrorromic~ll rtntiotr (1803-1). 

I iomor P .  Itittor, export oborvor  --.------...----- I I lo lk l~ur r~  Dny-Eudirutt Arm (I;!,:,); Cl11lk.t Irrlrt and  n ivc r  (1894); topograpl~ic 

-- 
( lInwnllan Ouvorumont Survoy-------_----------I IIonolulu, IIavrniinn Islands. Tracings of notomatlc tido guugonrld ~ ~ c o r d .  

liorbort G. Ogtlon, m i s t n u t  ------.----.--.---.--- 
J .  12. hlcGrutlr, nsaletnnt -------------.----------- 

J. F. Prat t ,  lursiatnut ----.---------------..-------- 

J. A. Flomor, naalstant ......................... 

r c c o ~ r u t ~ i w ~ ~ r ~ c o  t o  uorthward 111111 weat\rsrd. 

T~rkrr nnd Stikirlo Rlvom (1893). 

Tnlru ln lo t  nud Ptlkluo River (1893). Soutlr cnd of > l s l ~ p i r r n  I)nbr, to  tllo dultu 3f 

Ynl~tvo Ilivor (1804). 

Cl~i iknt  a n d  Tnign iulots. Trirrrrgolntlon, to l~ogn~l~ l r l c  rccc~~~nnimnnco, and ustro- 

n0l11iml ~ tn t iou ,  wost nido Clrilknt Irrlut (1851). 

Taiyn lu lo t  and  Ilivor. Tol~ugrnpl~lo rocortr~uienu~~ro to ~ ~ o r t l r m a r d  n r ~ d  oantsnrd 

(1804). 
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UNITED STATES COAST AND GEODETIC SURVEY. 

TABLE No. 2-1894. 

Statistics of field and ofice work of the Coast and Geodetic S u m y  for  the fiscal year 1894, 
and total to June 30, 1894. 

1 Juz;z! ;ig3. 1 During fiscal 

I year x894. 

Total to 
June 30, 1894. 

BASE LINES. 1 
Area in square statute miles.. ........................... 
Parties, number of.. ................................... 

TRIANGULATION. I i I 

434 190 
3 

Primary, number of.. ............................ , ..... 
Primary, length of, in statute miles.. . . . . . . . . . . . . . . . . . . .  
Subordinate, number of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Subordinate and beach measures, length of.. ............. 

11 520 
............. 

ASTRONOZIICAI. WORK. I 

16 

I 05 
I57 
576 

Area in square statute miles ............................ 
Stations occupied for horizontal measures, number of . . . . .  
Geographical positions determined, number of. ........... 
Stations occupied for vertical measures, number of ....... 

............. 

............. 
2 

2 

295 280 1 1 1  o;o 

13 903 377 
26 321 1 667 

I 01.1 ! 59 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Azimuth stations, number of. 243 

........................... Latitude stations, number o f .  1 396 
. . . . . . . . . . . . . . .  Longitude stations, telegraphic, number of 170 

Longitude stations, chronometric or lunar, number of. .  . . .  118 
.................................... Astronomical parties, number o f . .  

GRAVITY MEASURES. 

Home stations occupied, number of.. :. 
I 

. . . . . . . . . . . . . . . . .  3O I 

. . . . . . . . . . . . . . . .  I Foreign stations occupied, number o f . .  . . . . . . . .  1 .  2 8 '  . .............. 1 Parties, number o f . .  .................................. .,. ............. 2 
I 

! ! 

. . . . . .  Elevations determined trigonometrically, number of I 2 $36 1 152 

. 6 

9 
3 
I 

7 

MAGNETIC WORK. 

........................... Stations occupied, number of 
. . . . . . . . . . .  Magnetic observatories ocapied,  number of. .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Magnetic parties, number o f . .  

* Old statloo, 

Heights of permanent bench marks by spirit leveling, ( 
. ........................................ number of. .  932 

Lines of spirit leveling, length of, in statute miles. .  . . . . . .  1 4 633 
Triangulation and leveling parties, number o f .  . . . . . . . . . . . . . . . . . . . . . . . . .  i 

42 

158 
16 

926 
5 

69 i 995 
5 

............... 
I I 



84 UNITED STATES. COAST AND GEODETIC SURVEY. 

TABLE No.. z-Continued. 

Area surveyed, in square statute miles.. ................ 
Length of general coast, in statute miles .............. 
Length of shore line, in statute miles, including rivers, 

creeks, and ponds.. ................................ 
Length of roads, in statute miles . . . . . . . . . . . . . . . . . . . . . .  
Topographical parties, number of ...................... 

HYDROGRAPHY. I I 

During fiscal Total to 
ycar 1894. June 30, 1894. 

-- 

- -- -. - - -. . - .- - - - . - - - 

TOI'OCRAPHY. 

Parties, number of, in charge of naval officers.. ....................... 
Parties, number of, in charge of civilian officers.. ..................... 
Number of miles (geographical) run while sounding.. ..... 491 263 
Area sounded, in square geographical miles. ............. 158 464 
Miles run additional of outside or deep-sea soundings.. ... 92 955 
Numbcr of soundings.. ..... ;. ......................... 21 039 391 
D-cp-sea soundings .................................... I3  270 

Deep-sea temperature observations.. .................... 17 955 
Current stations, number of, occupied by hydrographic 

........................................ parties ................. : 
Deep-sea current stations, number of ................................. 
Deep-sea subcurrent observaiions, number of ......................... 
Deep-sea surface current observations. number of . .  ................... 

...................... Specimens of bottom, number o f . .  I3 938 
Automatic tide gauges established.. ..................... 104 
Autsmatic tide gauges discontinued ..................... 99 
Parties doing tidal work exclusively . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Parties doing tidal work in connection with hydrographic 

........................................................... work 
Staff and box gauges established.. . :. . .................. 2 262 
Staff and box gauges discontinued ...................... 2 262 

Total to 
June 30, 1893. 

RECORDS. I I  
Tidal and current observations, originals, number of ~ 0 1 s .  . 5 037 
Tidal and current observations, duplicates, numljer of vols. . 3 337 
Aggregate years of record for automatic tide gauges ...... 294 
Tidal stations for which reductions have been made ....... I 623 
Aggregate years of record reduced ..... , ................ 317 
Triangulation, originals, number of volumes . . . . . . . . . . . . .  6 471 
Triangulation, originals, number of cahiers.. ......................... 
Astronomical observations, originals, number of volumes. . 2 145 

. . . . . . . . . . . . . . .  Astronomical observations, originals, number of cahiers 
... Magnetic observations, originals, number of volumes.. 691 

................... Magnetic observations, originals, number of cahicrs 
. . . . . . . . . . . . . . . . .  Pcndulum observations, originals, numbcr of volutncs 

................ Duplicates of above, number of volumes 7 096 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Duplicates of aboje, number of cahiers 

. . . . . . . . . . . . . .  Geodetic leveling observations, numbcr of vols., originals. 
............. Geodetic leveling observations, numbcr of vols., duplicatcs. 

...................... Computations, number of volumes 4 378 

+  NO^ fnclud[ng topogral~hicol roconnnlssanco and 8pocinl oxunllnntions in Aloeka, !!..hich oxtondud ovor nn approximoto aroo of 3,257 qunro  milo). 
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TABLE No. 2-Continued. 

. . 

- 

Computations, number of cahiers ..................................... 
Hydrographic soundings and angles, originals, number of 

volumes ............................................. 
Hydrographic soundings and angles, duplicates, number 

, of volumes . .! ...................................... 
! 

MAPS AND CIIARTS. 

Topographic maps, originals ............................ 
.......................... Hydrographic charts, originals 

ENGRAVING. 

.. ........................... Engraved plates ot charts : 
Engraved plates of preliminary charts and diagrams for 

the Coast and Geodetic Survey reports, and of maps of 
............................. the District of Columbia. 

Engraved plates of Coast Pilot charts.. .................. 
Engraved plates of Coast Pilot views.. . . . . . . . . . . . . . . . . . .  
Electrotype plates made ............................... 

PRIHTIXG. 

Sheets of charts and maps deposited with sale agents ..... 
Sheets of charts and maps sold a t  Coast and Geodetic Sur- 

vey Office ......................................................... 
Sheets of charts and maps distributed to Congress, Execu- 

tive Departments, Foreign Governments, libraries, etc 
Sheets of charts and maps, total distribution . . . . . . . . . . . . .  

- 
Total to 

June 30.1894. 
-- 
...... . . . . . . . .  

12 747 
i 

4 294 

2 169 

2 392 

554 

854 
80 

104 
2 425 

480 338 

.............. 

. . . . . . . . . . . . . .  
4 4 I 

Total to 
June 30, 1893. 
---- 

12 506 

4 100 

z 125 
2 362 

. 523 

803 
80 

I 04 

3 333 

456 798 

......-........ 
043 278 

During fiscal 
year 1894. 

. 

267 

24 I 

104 

44 
30 

3 1 

51  

............... 

. . . . . . . . . . . .  
92 

23 540 

437 

27 694 
5 1  671 

! 
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UNITED STATES COAST AND GEODETIC SURVEY. 

TABLE No. 3-1894. 

~12f0rJnai~0?2 furnished to Depart?nenfs of the Governtnettt i,t rep& to sjccial requests, and lo irrdividuals 
upon application during the fiscal year ending June 30, 1894. 

.- - . -- - . .- . . . . . .. . . . . . - - - . . . . - -. - - - - - -. . -- - - - 
Date. Nnmo. I Datn fur~~iahud.  
- - - -. - - - . -. . - - . - . - - - - . . - - - . . . . .. . - . - - . -. . . . - . . - . -. . .. - . . - -. . - - 
1893. ! I 

July 1 I U. 9. aoological Survoy .................................. Googrupbicnl position furnished. 
I ; U. S. Xnvnl ObmmkJry  .-... ..--...-...-l Gcogrnphicnl positions n1l11 d l r r i p t i o l ~ s  of triangulation 8tatIo1111. 

7 1 6. D. T l ~ o t ~ ~ s o n ,  St. Augoatine, Flu -----.-----------.-.--- 
8 Thomns R.  Itastinge, Ilnntings, Flo .--------------------.. I 11 , 11. McLaughlln ----.-------------.--._------------.--.--- 

13 W. C. Holbrook, Yiurling, I11 ...------.-----.-.-...--.--.- 

Posltionn lind dcecrlptions of trigonomotricel ntationo. 
Iloight nnd deficrlptiou of l,rncl~ marks. 
Ilistnnco from World's Fair  gro~lnds to k'ontunct, Iud. 
Plovntlon of bench nlnrk n t  l:olton, Ill., nl)uvo t l ~ o  Gulf of RIoxico. ! 16 0. B. Mrymghl, Commnndo dollndivisiou ~ ~ n v n l u  ill Anlcr- Gcogrnplllcnl ponition of throo lightl~ouncs, \vitl~ ti~oirdlstanccs and nzlmntbs. 

! . 
16 E. W. Van 0. Lueos, Lioutounnt U. 8. Englnoors, Wll- Publlcntlona of OIO Survoy rolatlng to tldes uud currants. I .. . 

Blothod of tido roductlon. 
Geogrnph'rsi l~osition of tVinclroetor, Clark Couuty Ky. 
Googrnpl~ical posltiou, geodetic dntn, nud de~cript ion of etatlons uear Nlag- 

17 
17 
17 

II. D. \VIYtcomb, Richmond, Vn .......................... 
W. W. Austin, Wlnchostor, I ty 

E. T. Doms, Ningnrn Falls, N. Y ......................... 

18 

20 
22 
22 
26 
27 

Aug. 7 
7 

14 
16 
22 
22 . 
22 
24 

W. R. Livcr~uoro, Mqjor Engl~!eors, U. 8. Arnly.--_-----_., 

I 6. W. IIoldrogo, &XI Frnncieco 
A. M. Ford, 8nlon1, N. J --...---.- - 
Pcter 0. IInlnoe, Llout. Col., U. 9. Euginooru .--.-----.---. 
0. P. Goodyoor, Dronswick, Gn ------.------.-.---.---..-. 
Dlwnnl 11. IInwos, Bonton, Nose _.-.--.---------.--._--.... 
B. B. Tobcy, Donnla, B I m  .---.--..------.---- .... -.-- . . 
a. S. Croon, jr., Dolmr tmo~~t  of Docks. N. T. City, K. Y---- 
U. D. W ~ i t c o m b ,  Richmond, Vn 
. 8,  W t o  P t ~ l n d u l ~ l i l a . .  
U. Davis, Phllndolpl~in --------.-------------- .---.--- .--. 
Cl~ns. W. Frlond, Carson, Nov ----.--..------------------. 
C, S. W o v n r  Y s i l n t l ,  N C I  . 
J. A. Timmonn, 8t. Ynry, Ky --------.---------- .-----__.. 

) arn Fnlla. 
Change In tho ~nnjir~otic  ~lnclinntion nt lit~ndrickn liead Light  s l ~ ~ c o  1820. 

nnd a t  Noakognn Liglit s i~lco 1823. 
Goodotic dnts  of thir ty-II~IIO trigono~notricol ntatlous ncnr Point Aronn, Cnl. 
Storm tides nt &lldy IIook, N. J. ' 
Tides in I(sun(4mc Rivnr, RIP. 
Plottlng of I~ydrogm])l~y of St. Sln~onu Dnr. Ga. Scnlo 1-1 200. 
Tracing of\Vnqnoit nay, %ka. 

Tmcing of tol)ograyby of tho town orDmnla,  Nw. 
Plotting ofrailronds on cllnrt No. 122. 
P o ~ m s f o r  flrut ro~luctlou of tidun. 
Ilorlsontol dlroctlons nt eovan stations nour I'liilndoll~hin, Pa. 

Information rcspoctlnp cnlcslnting ~nnchlnea. 
Astrono~nic!nI po~itiona in Cnrnol~ City, Nov. 

Mng~iotic decllnntlou on Ilackinac Idnnd In 1811. 
Rceultn of nn  inveetlgntiotl of tho bo~lndnriosof Yellowntono Parlc resorvatlon. 
Donrril~tloa of natrol~on~lrnl statlous of tho Const and Qoodotic Survoy 111 8t. 

Louis elnco IAGO.  
Mnguutlc doclinntlon l~otwoon tho yonrs 1700 nnd 11)00 for soutl~wedtor~l 

Virginin. 
Tracing ofllnrt oflietrlyetocul IInrLor, L. I. 
Distnncoa from nnltllnorc to  vnrious poluia 011 tho onatorn shore of Mnrylnnd. 
Goodotic dntn nnd ~ p i r i t  iovcln nonr \Villota Poiut, h'. Y. 
Skotch of triangnlntlol~. 
Geogrnl)l~lcnl poaltluns and gooclotlc datn for tho survoy of tho went boundary 

botwoon Insaoclluaotts nad Yorinont. 
Tracing of topography, nudeon Rlvor. 
Hoig l~ t  of \Voogofkn Shlion.  

Tldnl d a t a  
copy of topogrnl~l~la bhoet Nu. 1243. 
Trnclng of topography nod I~ydrogmphy noar Onklat~d, Cal. 
Longth ofatatuto mllcs in Inotres. 
Sncularvarintio~i of m n g ~ ~ o t l ~ d o c l l n n t i o ~ ~ ,  latitudo 40°60'nnd longltndo74012'. 
DltTorcnco of holghts of bouch nlnrks uour Great Fnlls and nt tho Capitol. 
Romnrks on 11inno nnd sl~horicnl cooriiinatoa nud ou holiotrolms. 
Descriptlo~l ofbor~cll nlnrk, \Vest Point, Pork  Rlvor, Vn. 

Magnetic doc l i~~a t ion  at Avondnl~  in 1800 and 1Y93. 
Uoscriptiou o f t h r m  bcncl~ runrha, Lnko Wort11 nnd Iiillsboro Inlot, Fin. 
Dollcril~tiou of buncll msrk,  l o r r o \ v  I h y ,  Cnl. - .  

24 Milton Upilogrnfl, Columbln, l o  -------------..----------- i 
26 T. D. Lofnngwoll, Abingdon, Va -.-------.---.------------ j 
26 F. W. Doom, Now York, N. Y ............................. 
28 ) Adnms Exprow Co., Dnltlmoru _--------- .------.--.--.-.. 
26 
31 

hi l t .  1 

2 
4 

4 
6 
7 
7 

' 8  

W. N.  Black, Cnptnin, IT. S. Englnoorn 
\V. l. Dlnck, Cnptnin, U. 9. Enginooru .................... 

' V, a. Darbour, Burlington, Vt ------.----.-..-.-----...--. 

T. D. Bmoka, Newbnrg, N. Y ....................... 1 ----.. 
E. T. Withorby, Bholby, Aln -----------.--------: ------- 
If. T. Gunnlson, D m k l y n ,  N. Y 
J. E. 8nvngo ---...--------------.----------------------- 
2. T. ailpln, Oaklnud, -.-----.-----.. 
J. A. Tlmmow, St. Mary, K y  ............................ 
F. D LofRngwoll, Montclnir, N, J ------.--------..------- 

8 Mr  Bodflsh, JVnahington -.--_---------------------------- I . . 
16 ' P. Brooks, Sldnoy -------- .------------------------------- 

.nglnoore, Wsshingtou 16 1 Ohnn. E. L. B. Davis, Nnjor U. 8. 1; 

I D. 0. 
10 1 11. I. Caqmutttr, Ayondnlu, Pa  ----.---------.---.-------- 
21 i Plorldn Conat Llno Canal nnd Transportntion Compnuy---- 

- 28 / Morrow Buy Iilrprovoniont Compnny ----------------.---. 







Date. 

1894. 
Dlnr. 2C 
. 2c 

2( 

21 

24 
22 

26 
27 
25 

28 

29 

28 
29 

'30 

April 2 
3 

4 

4 

6 
C 

0 

9 
9 

12 

12 

'14 
1 G  
1: 

18 

10 
21 
23 

28 

30 

30 

Yay 2 
2 
3 

8 
0 

14 

14 
16 
16 

In 

18 
I0  
26 

28 
20 

3 1 

31 

31 
Jtrno 1 
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TABLE No. 3-Continued. 
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Namo. I Uatn furnished. 

International Boundary Commission ...................... 
Isham ILnndolpl~, Chicago, I l l  
fI. D. Whitcomb, Richmond, Vu -------------.------------ 
U. 9. WeathorBureau ------------.---------------------- 

Director U. 8. Qoological Survey _----------.-------------- 
J o h n  Stewart, War Dopnrtmont. .------------.------------ 
F. D. LelRngwoll---------------------------------------- 
Willlam Guerin, Kow York ............................... 
Colonel htcndoll, U. 8. Engiuoora .------ .----------------- 
E. M. Kornmlar, Ohio Ginto Univornity .................... 

W. H. Bnlley, Rod Bank, N. J ............................ 
Thomas F. Bowes, Weat Notvton, Mass .----.-.------------ 
G. Story, Civil ~ u g i n c o r , ~ ~ a n  Luis Oblapo, Cnl ----.-----. 
U. 8. District Attorncry, Washington, D. C -----.---------.. 
0. I.. Van Uibbr ,  Bclnir, Md 
Thomns Monroe, Cotenu Landing. P. Q ---.-----------.--- 
0. L. Van Bibber, Bolair, Md --------------.-------------- 

-. -- 

Magnotic declination a t  Nogslee, Yuma, and Ban Diego. 
Uolgbt nbovo ocenn of Lako Champlain nnd bench mnrks. 
Tido-b?ugo clocks. 
Googrphiral  position of 1,000 points dotermined by tbo Conat and Qoodotic 

Survey. 
I'oeitions and descriptions of flfty-four trlgonomotrical stations. 
Blngnotic declinatlon of Wnkefleld, Vn., irr 1804. 
Copy of mnnuacript table of lnagnotic doclidntions. 
Tidal literntero. 
Trncing of survey of Point Coma, Cal. 
Expresslou for tho magnetic duclluntiou nud Its annunl clruugo nt Columbus, 

Obio. 
Iuformatlon ranl~octlng tho hypsornotric rnnp of tllu UnItedGLntos. 

Apparent ~loclinatiorr of ~~olnria .  
Infornlution rulnting to magnutic rcauite. 
Trncir~g of t l ~ o  Cnrolltorl Jlap. 
Tracing of topogrupl~y of Swan Creak aud vicinity. 
Iufonnntior~ rolnting to  lovels a b u t  I.nko Champlnin. 
Magnotic dntn for 1660, 17W, 1170, and 1804, and opoclr of oxtmme onat 

J. F. Ambrom, Brooklyn, N. Y ........................... 
E. W. Proctor, Iiighlnnda, Y w o n  County, N. C ----------. 
E. P. Alexander, Qoorgotown, 6. C ....................... 
Cbbr idgopor t  Dairy Co., Cambridgeport, BIass ----------_ 
Colohol Mondoll, U. 8. Engiuoera ......................... 
Joseph Rowo, Pricovlllo, K y  ------------------.---------- 
Ifydrographlc Ofico 

W. B. Edwards, Ponick, K y  ............................. 
Cerrtrnl S c l ~ w l  Supply Co., Chlcngo, I11 -------.------.---_ 
. 8. Goologlca1 S o y  
I,. 31. IInopt. Phlladelpbla, P a  ---.--------.-------------- 
C. E. Buck, Boston, Mnse ................................ 

olongation. 
Curronts iu Now York iinrbor. 
Diornal,ineqnality of tiden. 
Storm t l d a  nonr New Pork. 
Predicted tldee, Sltka, Aluekn. 
Copy of topogmpllic nurvoy. 
Cbango of rnry~retic cloldinntion in IInrt Cotrnty, h t w e o n  179.5 and 1804. 

1)ntn uf tlru eurvoy of 1871, Yagdnlonn Bag ; gc-ograpi~icnl positiosaof l i ~ h t -  
I I O U ~ ~ R .  

hlagnoti~:  duclil~utlon a t  Danvillw, Ky., nnd cllangu duri118 last nfty yt!nra. 
Ccogrnl~l~icr~l  ~,oaitions nod h e i g l ~ b  of rno~lntuills. 
Two Irundrcd and flftoon googrnplllcal ~~oa l t ions  nod closcri~~tions of stntiona. 
Tnrci~rg of tllo mnuth of San Gabriel Ilivor, Cnl. 

Tracing of Ilydrogrnphy of S l ~ o ~ ~ p w o t o  Itivor, Dfo. 
Geographical positions of on0 Imudru<l rind u ig l~ t  l~riuci~uil  cities of tho  U n i t ~ d  

Otis Ashmoro, Snvannah, Qa ------------! ---------------- 
U. S. Qeologlcal Survoy ................................. 
J. Milno 
J. I). Baylor, nichmond, Va ...................... ,------ 
J. G. Warren, U. 9. Rnglneors ............................ 
Ylssisslppi Rivor Commlenion .-------__--------------------- 

Wru. P. Craighill, Colonol U. S. Englnoors 
Queon 8: Co., l'hilrulolpllia, Pn  ........................... 
Cbief of Englneoora. U. 9. Army ..------------------------- 
Major Roymond, U. 6. Engineom ......................... 
J. J. Wnrron, U. 9. Engincorn ------.-----------------.-. 
B. Niornaoo and A. Q. Lamotte, Columbia, 8. C------------ 

6tatcn. 
Goograplrlcnl p i t i o n s  null dcucril~tior~ of stntior18 In NOW Pork  and Vormor~t. 
h n g t h  of tlrirty-nlntl~ pnrnllol ncrom tllu U ~ ~ i t o d  Stntcs. 
Copy of boundary llno botwecn 3lnrylnnd nnd Virginia. 
Goographical pmitionson I a k o  Pontcl~artrulu and Lako Dorgt~o, Ln. 
Copy of l~ydrogrnplly and topogrnplly of nIl-i-lppl River, vlclnity uf h'ow 

Orlenna. 
Moan low water, Went I'oint, York ILivrr. 

Mnglrotic dntn. 
Copy of topogrnplly of Point Lorno, CI11llcouk Point, Cnlm nleappolutrnent. 
Coypy of survoya of part of Duluwnro Ilny. 
Dnta mlutlng to  trlnngulntion, moutlt of LIimissiypi Ilivor. 
Lntltudo and longltudo oft110 ~ t r o n o m i c n l  station of 1853, nt Colnmbla,8. C. 

3. L. Voso, Paris, Me 
U. & Geological Snwoy --,--,---------------------- 
E. W. llarrlnon, Pl~iladelphin, Pn  .------------------------ 
E. S. Starr, Philndolphia, l'a 

klono l  Mendoll, U. S. Engineors --------------------- 
L. 11. Hnupt, Pl~llndelphia, Pn  
E. B. T l ~ o m p o n ,  St. Angustlne, Bln 
U. 6. Blah Commisnioner ------------ 
I a j .  A. M. Damroll. U. 8. Enginoera ---.----------------- 
U. 8. Goologicnl Survoy ........................ - - - -  

:. yomsld,  Asslslsnt Engincur, Distrlct of Columbia ------ 
J. 8. B b h  Commhioner  ............................. 
la11 & Lombko. Now York, N. Y -,------.---------------- 

Agrcomont of b ~ o  Iinm. 
Qeogrnpl~lcnl positionn and dencription of stntlons rrenr BIinncraplis, Mlun. 
Tidal dnto for Glouroatnr, N. J. 
Gmgraphicnl positions in Now Jorsay, Ponneylva~lin, nlarylnnd, and  Dla- 

trict of Colunlbln. 
Copy of topography of Point. Loma. 
Copy of ~ g d r o g r a p h i c  Borvoy, 1804, of St. Slmons Entrance. 
Ccogrnphlcnl positions, etc., c~f throo lighthouson lloar ICey West. 
Dcscrlption of bonch mark. 

COPY of llydrography of Mobilo Dny and ontrance. 
aoogrnpllical positions a n d  descrlptiona of statlolls In IBonnaylvnnia, New 

Jersey, and Dulnwam. 

n o i g h t  nnd dwr ip t ion  of two borich marks in Dlstrlct nf Columblr. 
Uydrograghic projoetlous of Bt. Crolx Rlvor. 
Goographlcal posltlons In Now Cnnaan, Conn. 
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Date. 

- -- .... 

18M. 
Juuo 1 

6 

6 

7 
D 

13 
1G 
1G 
I0 
10 

21 
22 
23 

27 

2; 

30 

30 .- 

TABLE No. 3-Continued. 

W. It. Yorks, Lima, N. Y ................................ Secular change of magnetic declination a t  Limr,  N. Y., 1820-1894, and ilrea- 
ont  bcnring of a line run  in 1840. 

P. Ych'eillo, 8outhorn Pines, N. C Magnctic data. 
E. 8. Btnrr, Philadelpl~ia, Pn  -------------------------..-. Cooj impI~ i r~~i  position of Eanly, 9. C. 
F. 1%. Loud, &~lorndo Sl)rings, Colo ----------------..------ Gcogrr~i~l~icnl position of suvruteon triangulation stntiona 

Brndloy & I'astos, Now York, N. Y ITcigl~t of tho Groat Laken n h v o  the ocunu. 
W. A. Garthrlgl~t ,  Dnbnoya, Louinn County, Va ----------. Tidnl data, Fort  Pulnskl nlld SRvntrunh, Ga. 
Post Offlca Dopnrttuent ................................... Geographical poeitions In Nor t l~  nnd Son t l~  Cnrollna. 
J. G. Kerry, Enat Livorpool, Ohio .-----------------------I Nagnotic dab .  
Eugene Andrmon, Civil Ellgincur, Dububuv, Iowa ------.- Geogra~~l~ icn l  ~mi t ions ,  vicinity of Dtlboquo, Iowa. 
F. P. Collivcr .------------.---------------------------- Trigonometric position and elevation of 3In1111t Alrcutnoy, Vt. 
J. 11. Gray, I'uwoo Ynlluy, Ky .--- Ueight of Lonlsvlllc-, Ky. 
W. W. Austin, \\'itlcbontcr, K y  ........................... Gco~mpt~ icn l  I > O H ~ ~ / O I I  or ?kondidn, Cd., nlld magnetic doclination. 
W. 9. Krolm, Allnbrt Lon, nlinn .-----.---------.--------- Punition of tho cnrtl1'8 tnagn@tlc l~ules nt diITerotlt opocbs. 
1'. C. Konnody, Engineer Soaorngo Go~nmillsion, Bulti- Tmcings of to logra l~ l~ ic  shoots 401-436. 

more, Yd. . 
F. Ef. El~pley, Now York, h'. Y Tracing of tolmgmphy nnd l~).drogruphy, vicinity of Nortll Drothcrs Ialand I and Port  hlorrin, E w t  Itirer, N. Y. 
U. 8. Ooologicnl Survey .................................. Googml~l~irnl  lmnition nnli doscript io~~ or t r igono~n~tricul  ~ ~ l n i t i o n s  in Ver- i mont. 
F. $1. Wnl@n, Enginoer lInrlwr Commisaiou, B a t o n ,  D!W--: T r n r i u ~ r  [sf I&ydrognrpl>y CO Boston 111nur I1nrhr .  

- 
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UNITED STATES COAST AND GEODETIC SURVEY. 

OFFICE REPORT No. 1-1894. 

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE FOR THE FISCAL YEAR 

ENDING JUNE 30, 1894. 

UNITED STATES COAST AND GEODETIC SURVEY, 
Wnshitlgtotz, D. C., October 24, r894. 

SIR: I have the honor to submit the annual report of the Office for the fiscal year ending 
June 30. 1894, and with i t  the annual reports of the various divisions thereof, as follows: 

I. The Computing Division, Assistant C. A. Schott, Chief. 
2. The Tidal Division, Mr. L. P. Shidy, Acting Chief. 
3. The Drawing Division, Assistant Wm. H. Dennis, Chief. 
4. The Engraving Division, Assistant Geo. A. Fairfield, Chief. 
5. The  Chart Division, Assistant Gershom Bradford, Chief. 
6 .  The Miscellaneous Division, Mr. M. W. Wines, Chief. 
7. The Instrument Division, Assistant E. Smith, Chief. 
8. The Library and Archives Division, Mr. F. H. Parsons, Chief. 
The details of the work in the several divisions will be found in the reports of their 

respective chiefs. 
Beginning July I, 1893, I was for the whole of the summer and part of the fall and a t  

various other times during the year acting superintendent of the Survey, while the Superin- 
tendent, Dr. Mendenhall, was absent performing his duties as Boundary Commissioner or 
attending to duties that had been assigned him in connection with the World's Columbian 
Exposition. 

Assistant Spencer C. McCorkle was relieved from duty with the assistant in charge of 
the office in July, 1894, and placed in charge of the Engraving Division, which had been left 
without a head upon the death of Assistant J. Henry Turner. He  performed the duties with 
his usual zeal, and the Division was in its usual good working order when turned over by 
Assistant McCorkle to Assistant Ogden on October 9, 1893. He  then returned to duty with 
me and was actively employed in advancing our chart work until early in March, when he 
was taken to Garfield Hospital where he died March 20, 1894, respected by all who knew him 
and beloved by his associates on the Coast and Geodetic Survey, in which work he had spent 
his life. 

In the death of Mr. John G. Thompson, engraver, which occurred Friday, September 22, 
1893, the service has lost a most worthy man, skilled in his work, consciencious in the dis- 
charge of every duty, and earnest in his efforts to advance the best interests of the public 
service. He will long be remembered by his late associates. 

Mr. Robert T. Bassett, skilled laborer, also an old and trusted employee, died February 
8, 1894. 

Mr. C. E. Yarboro, messenger, was in the service only a few months when he died April 
26, 1894. 

Mr. A. B. Simons has attended to the duties of clerk to the assistant in charge of the 
office, Mr. E. B. Wills has attended to the "leave of absence" account, the freight and receipt 
books, etc., and Miss Ida Peck, Miss Sophie.Hein, and Miss Kate Lawn have attended to  the 
general typewriting of the office and to various clerical matters in a satisfactory manner. - 

Work in the several divisions of the office has proceeded in the usual manner. Assistant 
H. G. Ogden was again detached from the Engraving Division for duty in the field on June 
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7, 1894, and was succeeded by Assistant Geo. A. Fairfield, who was relieved from the tempo- 
rary charge of the Tidal Division for that purpose. Mr. L. P. Shidy, computer, succeeded 
Assistant Fairfield in charge of the Tidal Division. 

Respectfully, yours, . B. A. COLONNA, 
Assistant in  charge of the Ofice. 

GEN. W. W. DUFFIELD, 
Superilrtendetlt, U. S. Coast and Geodetic Survey. 

REPORT O F  T H E  COMPUTING DIVISION, U. S. COAST A N D  GEODETIC S U R V E Y  OFFICE, 
FOR T H E  FISCAL YEAR E N D I N G  J U N E  30,1894. 

COMPUTING DIVISION, J u ~  12, 1894, 

SIR: In  conformity with the regulations of the Survey, I have the honor to submit here- 
with the usual annual report of the work done in the Computing Division of the office during 
the fiscal year ending June 30, 1894. 

No change took place in the personnel of this Division during the year, and its charge 
was continued with the undersigned. But very little temporary aid was had, viz: A. S. 
Christie was.connected with the Division but twenty-six days (in July); H. L. Stidham 
reported for duty Novehber 16, 1893, and remained until February 27, 1894; John F. Hayford 
was assigned to the Division during one month and nineteen days (March I to April rg), 
and Sub-Assistant J. Nelson during fifteen days (May I I to May 26, 1894). 

The  duties devolving upon me as Chief of the Computing Division consist mainly in 
directing and supervising the computations and reporting the results, and in preparing 
answers to scientific or professional inquiries in connection with official correspondence; in 
furnishing data or other information required for the use of field parties, or needed by the 
office, and in making such special investigations and examinations as may be assigned or 
called for. 

Much of my time was consumed in making the discussion of the variability of the 
astronomic latitude of a place as shown from the extensive series of observations made a t  
San Francisco, California, between May, 1891, and August, 1892, and comprising not less than 
6,768 individual observations ; my report of these results was submitted June 27, 1894. 

Between July 24 and August 16, 1893, I had charge of the Coast and Geodetic Survey 
exhibit a t  the World's Fair at Chicago. 

With respect to the part which I took in the Geodetic Conference, convened by the 
Superintendent of this ofice, and which remained in session from January g to February 28, 
1894, I beg leave to refer to the report made by the chairman of the conference. 

The discussion of the magnetic observations was kept up to date. I computed the 
latitude and the azimuth observed at Yakutat Bay, 1892. Among the reports made the 
following may deserve special mention: On the results of the difference of chronometric 
longitudes between Tacoma and Sitka and between Sitka and Yakutat, 1892; on the difference 
of longitude between Sitka and Taku, Fort Wrangell and Burroughs Bay, Alaska, 1893. 

The  annual statistics of astronomic, magnefic, and gravitation observations were 
atte'nded to. 

A specification of the work performed by each computer during the fiscal year is here- 
with presented; i t  is made up from the daily and monthly reports: 

Edward H. Courtenay adjusted the coast triangulation of C~lifornia between Ross Moun- 
tain and Mendocino City and in the vicinity of Shelter Cove; 'computed the triangulations in 
the vicinity of Needles, California, 1893, and of Yakntat Bay, Alaska, 1892, and made fair 
progress with the computation of the triangulation connecting Lake Tahoe with the main 
work in connection with the Boundary Survey, California and Nevada, 1893. Mr. Courtenay 
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also attended to the arrangement for the binding of the geodetic, astronomic, and magnetic 
records in the archives; prepared geodetic or other data for use by the field parties, and 
directed part of the work of Mr. Boutelle, Mr. Kummell, and of Mr. Hurley. I le  also assisted 
in the preparation of the annual geodetic statistics of the Survey, and attended to miscella- 
neous computations, and had charge of the Computing Division during my absence in 
Chicago. 

Myrick H. Doolittle computed the heights of the secondary triangulation stations on the 
coast of California, between Ross Mountain and King Peak; adjusted the position and result 
for height of Station Mount Conness, California; computed and adjusted the main triangu- 
lation in Kansas of 1890-'91-'92; adjusted the base figure for the introduction of St. Alban's 
Base, West Virginia, 1891-'92; made the least square abstracts of primary horizontal direc- 
tions a t  stations Nebo, Utah, 1887; a t  Desert, Utah, 1887 and 1892; at Ogden, Utah, 1888 and 
1891; a t  Pilot Peak, Nevada, 1889 and 1892, and at Ibepah, Utah, 1889. Mr. Doolittle nearly 
completed thc adjustment of that part of the primary triangulation of Nevada and Utah 
lying between the line White Pine-Diamond Peak, and the lines Tushar, Nebo, and Ogden, 
Utah. He also assisted in the preparation of the geodetic annual statistics, 

Henry Farquar supplied the mean places of a number of stars in addition to those 
furnished last year for the latitude computation of San Francisco, 1891-'92, and computed 
and discussed the observations for value of micrometer of zenith telescope No. 3, employed 
in the latitude work a t  San Francisco. Mr. Farquar also computed the following latitudes: 
Station of 350 past Colorado Rivcr, California and Nevada boundary, 1893; station on 
Rurroughs Bay, Alaska, 1893; station on Taku River, Alaska, 1893; station a t  Fort Wrangell, 
Alaska, 1893; station a t  Sitka, Alaska, 1892; station a t  San Diego, California, 1892; station at 
Lake Tahoe, California, 1893, and of Station Nogales, Arizona, 1892. 

Charles H. Kummell was chiefly engaged in the solution of normal equations demanded 
in the adjustment of secondary triangulations; in revising abstracts of horizontal directions 
at primary stations in Utah and Nevada, and in miscellaneous geodetic computations, 
assisting Mr. Courtenay in the computation of the triangulation of Yakutat Bay, Alaska, 
1892. Mr. Kummell also computed coordinates for a zenithal projection for the united 
States (excepting Alaska), and extended the geodetic factors for the computation of 
geographical positions to higher latitude, so as to take in the whole of the Territory of 
Alaska. 

John B. Boutelle was principally engaged in preparing or revising abstracts of angles or 
directions, and in computations of triangle sides and geographical positions. He plotted 
the triangulation of Massachusetts and prepared the manuscript copy of results for publica- 
tion; computed the supplementary triangulation about San Francisco Bay of 1887-'92, and 
made good progress with the computation of the triangulation of Suisun Bay, 1886-'87-'88. 
Mr. Boutelle also attended to copying reports, and to miscellaneous matter connected with 
the work of the Division, in particular to furnishing copies of descriptions of stations. 

Daniel L. Hazard made the computations for telegraphic differences of longitude of the 
following places: San Francisco and Sacramento, 1888-'89; San Francisco and Point Arena, 
1889; Sacramento and Verdi, 1889; Verdi and Carson, 1889; Carson and Genoa, 1889; Carson 
and Lake Tahoe, 1893; Carson and Austin, 1889; Austin and Eureka, 1889; Eureka and Salt 
Lake, 1889; Marysville and Sacramento, 1889; Sacramento and Los Angeles, 1889; Los 
Angeles and San Francisco, 1889, and Los Angeles and Needles, 1889. He  also conlputed 
the chronometric difference of longitude between Sitka and Yakutat, 1892, and between Sitka 
and the following places: Taku, Tl'rangell, and Burroughs Bay, all in Alaska, 1893. Mr. 
Hazard also computed the following azimuths : At Nevada and California boundary station 
of 1893 in latitude 35'; at Lake Tahoe southeast station, 1894 ; at  Taku, 1893 ; at  Fort Wrangell, 
1893; and a t  Cabin, Stikine River, 1893. He also computed the triangulations of Commence- 
ment Bay, Washington, r 886 and 1892, and of Cooper and Wando rivers, South Carolina, 1889 ; 
reduced magnetic observations at Columbus, Ohio, and attended to some miscellaneous'work. 
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Henry F. Flynn was engaged for eleven months on the reduction of latitude observations 
made a t  San Francisco, California, 1891-'92, for the purpose of investigating the law of varia- 
tion of latitude. He  also computed the heights of the stations in the trigonometrical survey 
of Yakutat Bay, Alaska, 1892, and attended to some geodetic miscellanies. 

Lilian Pike was mainly engaged in computation of star places and otherwise advancing 
the computation for latitude of San Francisco, California, r 891-'92. Miss Pike also computed 
geographical positions of stations between Ross Mountain and Point Arena, California, and 
attended to miscellaneous geodetic computions, including solution of equations. 

Alexander S. Christie was only connected with this Division during part of July, 1893, 
when he assisted in the computations for latitude of San Francisco, California, 1891-'92. 

Harrison L. Stidham assisted in the computation for latitude of San Francisco, California, 
1891-'92, between November, 1893, and February, 1894, 

John F. Hayford, during March and April, 1894, assisted in the reduction of the San 
Francisco latitude, 1891-'92. 

John Nelson was engaged during the two weeks of his connection with this Division in  
miscellaneous computations. 

Daniel IJurley attended to the clerical duties of the Division, and in particular prepared 
copies of descriptions of trigonometrical stations required by field parties. H e  also attended 
to revisions, and during about one month was engaged on work assigned by the Assistant in 
Charge of office. 

Yours, respectfully, 
CHAS. A. SCHOTT, 

Assista7zt in Charge of Cotrrputi~zg Division. 
Mr. B. A. COLONNA, 

Assistant in Charge of the Ofice. 

REPORT O F  T H E  TIDAL DIVISION, U. S .  COAST AND GEODETIC SURVEY OFFICE, FOR 
T H E  FISCAL YEAR ENDING J U N E  30, 1894. 

TIDAL DIVISION, August 30, 1894. 
SIR: I have the honor to submit.the following report of the Tidal Division for the fiscal 

year ending June 30, 1894: 

SUnIMARY OF T H E  WORK DONE D U R I N G  THE YEAR. 

The tide tables for the Atlantic and Pacific coasts for 1895 were prepared for publica- 
tion, and both volumes were read and revised in proof. The following are the principal 
changes which were made in the Atlantic Coast Tide Tables for 1895: ( I )  A table was intro- 
duced to enable mariners to find the  height of the tide a t  any time. (2) The current tables 
were improved in form and a number of new stations added. (3) The table of tidal differ- 
ences was increased by the addition of thirty-two stations. (4) The table of tidal constants 
was remodeled so as to  supply the elements necessary for furnishing tide notes for charts. 
(5) The alphabetical list of tidal stations was placed a t  the end of the volume to serve as an 
index. The double reference to  both tables, I and 2, was discontinued, and a plain page 
reference given instead. 

The principal changes in the Pacific Coast l'ide Tables fa r  1895 were the following: 
( I )  The name of the volume was changed to Tide Tables for the Pacific Coast of America. 
(2)  A table was introduced to  enable mariners to find the height of the tide a t  any time. 
(3) Full predictions were made for the first time for Honolulu and Panama. (4) The num- 
ber of subordinate stations was more than doubled by adding the most important ports on 
the west coast of South America, in Eastern Asia, Australia, and the islands of the Pacific 
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Ocean. ( 5 )  Th6 table of tidal constants was remodeled and very much extended in order to 
supply the elements necessary for furnishing tide notes for charts; and it was combined with 
the tables of differences and geographic positions so as to present all the information about 
any station a t  a single opening. ( 6 )  A system of marking intervals so as to indicate whether 
a great or a small tide will result from the use of a given transit, was introducecl. (7) The 
special tables of former years for sunrise and sunset which applied to only four stations, were 
replaced by a general table giving these times for whole earth. (8) .In the explanation of 
tables various formula: were used showing not only their construction, but how to approxi- 
mately derive a number of additional constants from those which are given. 

Our tide tables now cover about half of the seacoast of the world, and i t  is hoped that in 
the near future our predictions may be extended to all the principal commercial ports. 
With a view to accomplishing this result without having too large a volume, a form for pub- 
lication was submitted to the Superintendent which, in addition to the great condensation 
incident to giving three months upon one page, is believed to be more convenient and to con- 
tain more information than any form which has been heretofore used. 

In  order to extend our information about the tides in foreign waters, on March 12,1894, 
Dr. T. C. Mendenhall addressed the Secretary of the Treasury, asking him to request the 
Secretary of State to send a circular letter to the consular and diplomatic agents of the United 
States, instructing them to give us answers to our questions so far as they were able to secure 
such information from the governments to which they are accredited. I n  response to these 
circulars we have received much valuable information, and i t  gives me pleasure to testify to 
the promptness and evident interest with which our foreign legations entered into this 
matter. 

I t  is gratifying to note the widespread interest in  tidal questions, which is not limited 
to European and our own coasts. Many remote countries in Africa and Asia gave very satis- 
factory replies to our questions, and i t  is worthy of specialremark that the Japanese furnished 
us the principal harmonic constants for forty-five ports. 

An harmoni'c analysis has been completed for a year of observation a t  Honolulu, 
Hawaiian Islands, and a t  Panama, Colombia. At Portland, Maine, the analysis of a year has 
been almost completed. Four months have been added to the eight months previously 
reported for Newport, Rhode Island, thus completing the analysis of a year for this station. 
An harmonic analysis is in progress for Philadelphia, Pennsylvania, and Old Point Comfort, 
Virginia. The  total work done on harmonic analysis during the year is the equivalent of the 
complete analysis of about four years. 

The nonharmonic reductions completed during the year consist of sixteen series, the  
equivalent of about three and a half years of continuous observations, which have been 
discussed by the first or interval reduction method; and of eleven series, the equivalent of 
about three years of continuous observations, for which second or phase' reductions have 
been made. 

Tide notes have been prepared and furnished for one hundred and fourteen stations on 
thirty-six charts. 

Requisitions from fourteen field parties have been filled, involving the description of 
seventy-six bench marks, and tidal data for thirty-five stations. 

'Tidal information has been called for by forty persons not connected. with the Survey, 
the response to  which required the preparation of fifty descriptions of bench marks, current 
tables for eight stations, tidal data for forty-four stations, and the writing of many techni- 
cal letters requiring research in their preparation. 

An aggregate of about seventeen years of record from automatic tide gauges has been 
received, examined, and registered. ' This includes about eight and a half years of record 
from Fort Sumter, Charleston Harbor, South Carolina, made under the direction of the United 
States Engineer Corps ; about a year and a half of record from Lake Michigan, a t  Chicago, 

8. EX. 8-7 
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Illinois, and tracings from the Hawaiian Government Survey of the tide-gauge record at 
Honolulu for the entire year. About three years of tabulated hourly heights of the sea, high 
and low waters, temperature and density of the sea, and meteorological data, as also fifty- 
eight original and the same number of duplicate volumes of tidal observations from staff and 
box gauges, were received. 

The need of a manual on tides and tidal phenomena has long been felt in this Division 
in order to systematize the work, and to have a ready means of answering numerous inquiries 
concerning tides. The preparation of such a volume was assigned to Dr. Rollin A. Harris, 
who by his former contributions to the advancement of the work of this Division, had proved 
himself well qualified for the task. I n  connection with this work, auxiliary tables have 
been prepared under his direction, as rapidly as our inadequate force could spare the  time 
from necessary routine labors. The portion having the most direct bearing upon the pro- 
duction of the tide tables has been nearly completed ; i t  applies to the reduction, the classifi- 
cation, and the prediction of tides. 

I t  is important that  all results from the reduction of observations should be reduced to 
their mean values, so that those obtained from various years may be comparable with one 
another. Want of attention to this detail has rendered many determinations of the range of 
tide, height, inequalities, etc., heretofore made by the  Survey, somewhat uncertain and often 
inconsistent. Tables have now been prepared which enable us to readily pass from the 
particular to the  mean value for a station, and the elements for prediction may be approxi- 
mately obtained from the  reduction of high and low waters. 

I n  order to obtain good predictions for a subordinate station referred to a principal port 
for which full predictions are given, i t  is necessary that their tides be similar i n  type. 
Heretofore the Survey has had no criteria by which the class or  type of tide could be readily 
obtained. Such criteria have now been developed and found to  be extremely simple in their 
application. 

An analytical method of predicting tides from their harmonic elements has been devised, 
which will serve as a check upon the working of the tide-predicting machine and supply 
parties with a means of making their own predictions. 

The equi1ibrium.arguments V, + u and the factors F and f for reduction of tides have 
been computed and tabulated for Greenwich midnight. Beginning each year from 1850 to 
1950 suitable interpolation tables have been made so as to adapt the tabular values to  any 
other longitude and date. These tables are indispensable for both the analysis and the pre- 
diction'of tides. 

During the past year Mr. F. M. Little, of this Division devised a chronograph attachment 
which records on the tide curve or maregram the position of the pencil a t  each exact hour. 
He  suggested a means of increasing the  range of our automatic tide gauges without dimin- 
ishing i ts  scale; a tension spring which reduces to practical uniformity the work of the 
driving clock of the  gauge; and a reading board for tabulating maregrams. 

The  ladies of this Division assisted in the preparation of many tables requiring more 
intelligence and care than their grade in the service would warrant one to  expect from them; 
and i t  gives me pleasure to state that they have been efficient and zealous in their work. 

Assistant G. A. Fairfield was in charge of the Division until June 8, 1894, when he was 
given temporary charge of the Engraving Division, and Mr. L. P. Shid y made Acting Chief 
of the Division. Assistant G. A. Fairfield served all the  year until June 8; Messrs. L. P. 
Shidy, F. M. Little, R. A. Harris, Mrs. Virginia Harrison, Miss Alice Reville, and Miss 
Florence Brower were employed throughout the year. Mr. F. V. Moss was temporarily 
engaged from September 28,1893, t6 the  end of the fiscal year. 

The working force of this Division for many years past has been barely sufficient to carry 
on the routine work of preparing tide tables and supplying calls for information, and 
consequently i t  has been impossible to  make use of many valuable observations which have 
been received and filed in our archives. We need the results from all these records to improve 
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our tide tables, yet year after year we are compelled to get along without them, because it 
is impossible with our present force to prevent getting more and more behindhand in our 
reductions. We already have an aggregate of about three hundred years of tidal record from 
automatic gauges which has never been discussed, and there are hundreds of volumes of un- 
reduced staff obstrvations, as well as very many volumes of observations on the currents. 
T h e r ~  is an urgent necessity for increasing our force if the Government is to derive any benefit 
whatever from the expensive observations i t  has paid for. If our  resent force were doubled 
i t  would require about fifteen years to discuss the vast accumulation of unused records 
already on hand: 

Respectfully, yours, 
L. P. SHIDY, 

Acting Chic f of the Tidal Division. 
Mr. B A. COLONNA, 

Assisfatrf in charge of the Ofice. 

R ~ P O R T  OF THE DRAWING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, FOR 

THE FISCAL Y E A R  ENDING JUNE go, 1894. 

SIR: I have the honor to submit the annual report of the Drawing Division for the fiscal 
Year ending June 30, 1894. The changes in the personnel have been as follows: 

Mr. Asa G. Randall, transferred to the Chart Division August I, 1893. 
Mr. E. S. Mitchell, retired qn account of sickness June 26, 1894. 
Mr. W. R. Doores and Mr. F. W. Clay, appointed draughtsman through Civil Service 

examination on November 21, 1893. Mr. Clay was immediately transferred to the Hydro- 
graphic Division. 

The general assignment of work has been the same as in previous years. 
Mr. A. Lindenkohl has been e,mployed in collecting information, correcting and revis- 

ing the published charts, and in  constructing projections on copper. 
Mr. H. Lindenkohl, in reductions and drawings for charts to be published by engraving 

or by photolithography. 
Mr. E. H. Fowler, in the reduction of the survey of the District of Colunlbia for photo- 

lithographing and in constructing projections for field use. 
Mr. E. J. Sommer, on drawings for the progress sketches along dr near the thirty-ninth 

Parallel until October 15, since then on the computation and adjustment of the work in south- 
eastern Alaska. 

Mr. D. M. Hildreth, on drawing for charts to be published by photolithography, in cor- 
recting and verifying the section maps of the District of Columbia, and in making projections 
for field use. 

Mf. C. H. Deetz, on drawings for charts published by photo!ithography, projections for 
field parties, and clerical work. 

Mr. G. F. Pohlers, on photolithographic drawings and sketches for illustrating the annual 
report. . 

Mr. E. P. Ellis, on drawings for photolithographing, lettering plane-table sheets, and on 
tracings. 

Mr. Paul von Erichsen has been engaged on drawings of instruments, and in inking and 
Completing original plane-table sheets. 

Mr. C. Mahon, on reductions for engraved charts until the 15th of February, when on 
account of defective eyesight he  was unable to continue; he  has since been employed in 
~ler ical  work for the  assistant in charge. 

' 

Mr. E. S. Mitchell, Asa G. Randall, and W. R. Doores on miscellaneous tracings and in 
lettering and completing original plane-table sheets, 
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During the year drawings have been completed for twenty-six new charts and thirteen 
new editions of charts for publication by photolithography, eighteen new charts and thirteen 
new editions of charts for engraving. Thirty-five drawings were made for publication illus- 
trat ingthe annual report. Twenty-nine section maps of the District of Columbia have been 
verified for engraving. Thirty-four topographic and seventy-three hydrographic projections 
were constructed for field use. A large number of original plane table sheets have been 
inked and prepared for registration, and the usual number of minor corrections applied to 
the regularly published charts. In  response to calls from .the several Departments of the 
Government and from the general public, a great amount of information has been furnished, 
.a list of which is appended (see table No. 3). 

I have pleasure in testifying to the general interest in the work and close attention to 
their duties of the employees of the Division. 

Respectfully, yours, 
W. H. DENNIS, 

Assista?zt, and Chief of the Drawing Division. 
Mr. B. A. COLONNA, 

Assistant in charge of the Ofice. 

REPORT OF T H E  ENGRAVING DIVISION, U. S .  COAST A N D  GEODETIC SURVEY OFFICE, 
FOR T H E  FISCAL YEAR ENDING JUNE 30, 1894. 

ENGRAVING DIVISION, Augusf 14, 1894. 

SIR: I respectfully submit the' following report of the operations of this Division during 
the fiscal year ending June 30, 1894: 

The statistics are as follows: 
ENGRAVING. 

Number of new charts completed - - ... .- . - - -  - -  - - - - - - - -  .. - - - - - - -  ---,-- .---,, 18 
Number of new editions of charts completed. - ---.. . . - -  - -  - - - - - -  - - - - - -  - -- .  I3 
Number of sketches and illustrations completed - - - -  - - - - - -  - - - -  - - - - -  3 
Number of new printing plates reissued---. . . .--- . - -. - - -. - - - -  - - - .  . - - -  .--- I 
Number of section maps of the District of Columbia completed (four plates 

each). - -. - - - -  - - - - - -  - - - -  - - - -  - -  - -  - - - .  - - - -  - - -  - -  - -  - -  . - -  12 
Number of new charts commenced- --. - - - -  - - - - -  - - - - - -  _ - - - - -  -----, - - - - - - -  '5 
Number of new editions of charts commenced- - - -  - - - -  - - - - - -  - - - - _ -  - - - - - - - -  10 

Number of sketches and illustrations commenced- - - -  .. - - . - - -  - - - - - - - - -  - - - -  - 10 

Number of section maps of the District of Columbia commenced (four plates 
each) - - - .  - - - - - - - - - -  - - - - - - - - - - - - - - - - - -  - - - - - -  - - - -  . . . . . . . . . . . . . . . . . . . .  '7 

Number of printing plates-reissued, commenced . - - -  - -  - - - -  - - - -  -.. - - - -  - - - -  2 

Number of chart plates corrected for printing - - . - . - - - - - - -  - - - - - - - -  - - - -  - -  - -  572 
Number of chart plates printed for chart room - - - -  - . . -. - -  ---. - - - -  _ -  - -  - - - -  704 
Number of sketchw and i l lus t ra t io~s  corrected for printing- - -  __,-,- - -  - - _ -  59 
Number of plates in  progress during the  year not completed - - - -  ,----- - - - -  35 
Number of unfinished plates on hand a t  the close of the year, i r k :  

New charts - - - - - - - - - - - -  - - - - - - - -  - - - - - - - - - -  ..-----...---------.-..-_,-_-- 22 

New editions of char ts- - - -  - - - - - - - - - - - - -  - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - -  '9 
Sketches and illustrations- - - - - - - - - -  ------ - - -. , . . - - - - _  _,-,_, - _ - _ _ _  - - - _  52 

ELECTROTYPING. 

Number of pounds of copper deposited - - - - - - - . - - - - - _ - - _ _ - - _ . _ - - - - - _ - - 937 
Number of square inches on which deposit was made - - - _ - - . _ - _ -, _ - - - - I I I 247 
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Number of plates made, viz: 
Bassos .------------- -.-------- - - - - - -  - - - - - - - - - - .  41 
Altos - --. - _  - .. - -  - - -.. ---. - -  -. - - - -  _ - - - - -  - -  - -  .. - - -  - ' -  - - - - -  L . -. . - - . . - 5' - 
. Total . - - - - . - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - -  92 

Of this number one basso and fourteen alto plates were made for the Hydrographic 
Office, Navy Department. 

PHOTOGRAPHING. 

Number of negatives made ...- - - - - - - - - - - - -  - - - -  - - - -  .- -------------,---- 218 
Number of blue, prints made-: - - - -  - - - - -  .. - - - - - - -, - -. - . - -. - - - - -.. - - - - - -, - 3 302 
Number of silver prints made - :-- - - - -  -. - - -  - - - -  467 
 umber of silver prints made for the Navy Department - - - -  - - . . - - - - - - - - -  144 
Number of lantern slides made --------,--- --.--- --..--- - - - - - -  - --. . - - - - -  51 
Number of chronograph scales made - - - - - - - - - - - - - - -. -. - - - - - - -, - . - - - . - - - 3 
Number of black prints made-- - - - - - -  - -  - -  . - - - - -  -----. ---. --. - ---. -- - - - -  23 

PRINTING. 

Number of impressions for the chart room _ - -  ----. .,. ---, - -  .-..-. - - - - - -  42 046 
Number of impressions for Assistant in charge of the Office - .. - -. - - - - - - I 7 18 
Number of impressions for Hydrographic Inspector .. - - - -  - --. -. - -  . - - -  - -  25 
Number of impressions for Engraving Division . - - - .. - -  - - - -  . - - - . .. - - - .. -. 7 84 
Number of impressions for lithographer's transfer proofs-- - ..-- ----..- - - 7 5 

Total number of impressions - - - -  - . .. - - - - - - - - .. - - - - - -  - - -. ,----- - - - - 44 648 

The  force of engravers has remained as reported in the annual report ending June 30, 
1893. 

The three new engravers reported as commencing work April 17, 1893, have continued 
throughout the fiscal year 1894, and have shown themselves as capable of doing excellent 
work. 

The old or expert engravers have been employed as heretofore on the branches of work 
they have made specialties, with the exception of such interruption as was necessary through 
the  corrections arising from resurveys and work necessary to prepare the plates for publica- 
tion. The young men who have heretofore been considered as under instructions haye all 
ma.de such satisfactory progress that they have been advanced and are now considered good 
engravers and add very much to the strength and output of the work of the Division. ' 

Contracts for engraving were given out during the latter part of the  year to Messrs. 
Eyans and Bartle of this city, to engrave three plates, viz: Chart No. 8100, Clarence Strait, 
Revillagigedo Channel and Portland Canal, scale 1-200 ooo; Chart No. 8200, Sumner s t ra i t  
and Frederick Sound, scale 1-200 000; Chart No. 8300, Lynn Canal and Stephens Passage, 
scale 1-200 ooo, all of southeastern Alaska; also seventeen sets of plates, sixty-three ,in num- 
ber, of the Topographic Map of the District of Columbia, four sets of which were completed 
and the balance of the work is well advanced. 

The most important engravings completed during the year were Chart B-Chesapeake 
Bay to Jupiter Inlet, scale I-eoo ooo; Chart C-The Sti'aits of Florida and Approaches, scale 
1-200 000, being entirely new engravings in one plate each, giving greater detail than was 
shown on the former editions, 

The number of driginal charts, and plates of new editions of charts completed during 
the year is far  in excess of what has heretofore been reported, and embrace a great deal of 
new work and recent surveys. 

A large number of important plates were continued during the year and many of them 
advanced so far that they will be completed and published very rapidly during the present 
fiscal year. 
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The requisitions for printing from the chart room have decreased during the fiscal year 
1894 by about 3 500 copies, as compared with the work of the last year, 1893, although there 
were fifty-five plates more corrected for printing than in the previous year; but the orders 
were not so large, being reduced to correspond with the demand. 

The improved facilities of the printing rooms have enabled us to readily keep up with 
the demand and to overcome the serious annoyance of previous years, and the charts are 
promptly issued to the public. 

The registration of the photolithograph work has been continued in this Division forthe 
fiscal year 1894. Thirty-nine new charts, new editions, new prints, and reprints were fur- 
nished during the year, making an aggregate of 10 zoo copies. 

The plate printing office has continued under the direction of Mr. F. Moore, foreman. 
The force of printers has remained unchanged with the exception of the removal of Wm. 
H. Horne, printer's helper, August 9, 1893, and the appointment of Paul Dexter in his 
October 23, 1893; and the'resignation of Otto Kemmler, May 6, 1894, and the appointment of 
Frank C. Gohre, May 8, 1894. 

The electrotype and photograph rooms have continued under the charge of Mr. D. C. 
Chapman, assisted by Mr. Louis P. Keyser. The work of this branch of the Division has 
greatly increased compared with the work in 1893. 

The general work of the Division has been performed by Mr. John H. Smoot in  his usual 
acceptable manner, and the correspondence and detail work in regard to photolithographing 
by Mr. Eugene Rhodes, who has performed his duties very satisfactorily. 

The Chief of the Engraving Division, Assistant H. G. Ogden, having been ordered on 
special duty June 9, 1894, to make a resurvey of a portion of Boston Harbor, Massachusetts, 
I was assigned to this Division by the Superintendent, and took charge as Acting Chief of 
the Division June 11, 1894, and with my little experience as such, I must say that the work 
has progressed to my entire satisfaction, and for the good generally of the Office. 

Respectfully, yours, 
GEORGE A. FAIRFIELD, 

Assistant, and Acting Chief of the Engraving Division. 
Mr. B. A. COLONNA, 

Assistant in Charge of the Osee. 

REPORT OF T H E  CHART DIVISION, U.  S. COAST AND GEODETIC SURVEY OFFICE, FOR 
T H E  FISCAL YEAR ENDING J U N E  30, 1894. 

CHART DIVISION, August 17, 1894. 
SIR: This Division has been under my charge during the year, and the following-named 

persons have been attached to it, whose general duties have been as noted: 
Miss L. A. Mapes, bookkeeping and correspondence. 
Mr. H. R. Garland, issuing and correcting charts. 
Mr. J .  H. Barker, correcting charts. 
Miss M. L. Handlan, coloring charts. 
Mr. Neil Bryant, receiving and stamping charts. 
Mr. R. T. Bassett, mounting sheets and joining charts. 
Mr. J. W. Whitaker, correcting charts. 
Mr. T. V. Walker, correcting and coloring charts. 
Mr. Ivy Hill, correcting catalogues and coloring charts. 
Mr. W. R. White, mess,enger. 
Mr. A. G. Randall, correcting charts. 
Mr. H. Sidney King, coloring and correcting charts. 
Mr. W. P. Mangum, coloring charts. 
Mr. J. K. Hagmann, messenger. 
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The changes in the force have been as follows: 
Mr. A., G. Randall, transferred from Drawing Division August I. 

Mr. T. V. Walker, transferred to Post-Office Department August 26. 
Mr. H. Sidney King, assigned August 28. 
Mr. Wm. R. White, resigned September 6. 
Mr. Ivy Hill, transferred to Third Auditor's Office, Treasury Department, September g. 
Mr. W. P. Mangum, assigned September 29. 
Mr. J. W. Whitaker, transferred to Second Auditor's Office, Treasury Department, 

October 3. 
Mr. J. K. Hagmann, assigned October 5. 
Mr. W. P. Mangum, transferred to Library and Archives Division November 30. 
Mr. A. Uppermaa, transferred from Office January I. 

Mr. R. T.  Bassett, died February 8. 
With the exception of the transfers, resignation, and death above noted, the ,persons 

named are still on duty here. 
The following table represents in brief the more important features of the relation of 

the chart issue of this year to that of the five years next preceding: 

Comparison of issues of charts during the fiscal years 710 fed bc lm.  

The total issue is 6 per cent'smaller than that of last year, and 5 per cent smaller than 
the average of the five preceding years, and the net sales, i. e., the gross sales less charts 
returned by sales agents, have also decreased, being about 1 7  per cent in copies and value 
less than those of last year, and about 23 per cent less in copies and value, as compared with 
the average of the five previous years. The decrease in sales may partly be accounted for 
by the general depression of business throughout the country. 

The distribution of charts to libraries, referred to in my last two annual reports, h i s  
been continued, and all who have accepted the offer have been supplied with a set including 
our principal charts and, in many cases, a number of the minor charts have been furnished. 
I t  is proposed to continue the distribution as opportunity serves until each library has a 
full set. 

A new edition of the Chart Catalogue is in press and may Be expected in the near 
future. It is hoped that a new edition can be published each year. In the past year about ' 
2 400 copies of the Catalogue of 1893 have been distributed. 

The correspondence for the year has amounted to three thousand and seventy-nine 
(3 079) letters written. , 

Although the chart issue, as above stated, has been considerably less than that of pre- 
vious years, it was found, as the summer season opened, that the force was inadequate for the 
work, and I was obliged, in June, to increase the hours of work for a time and to procure 

Ooplos-----.. 
Totals ------- 

Values ----.. 

- { 
CopIw------ 

n o 8  ----- ---- 
Ynluee 

i Coplos------ 
Oroea sales--- 

Valnes--- 

Coplea------ 
Net ea la  --- 

Values---- 

Cllnnge. 
1880. I + or- 

i 
-- - 

i 

1891. 

- 
62 060 

$23 467 

20 811 

88 846 

32 148 

$14 011 

28 473 

813 141 

1800. 

- 
09 162 

$20 178 

30 112 

812 121 

33 040 

$14 057 

31 808 

813 676 

40 312 

820 006 

21 088 

$8 260 

28 244 

$11 830 

20 640 

$11 280 

Change. 

+ or - 
- 

-284 

- 8 4 1 6  

P +2 040 

+$986 

, -2 924 

- 4 1  402 

-1 '2.50 

- W 6  

1802. 

- 
62 016 

$23 0.11 

23 461 

$0 831 

20 224 

813 200 

27 214 

812 BOG 

Ohange. 

+ or- 

-10 193 

-82 721 

-9 901 

4 3  276 

- 4 9 2  

4 6 5 4  

-3 333 

- 8 4 3 4  

. +IS 840 

+80 082 

+0 024 

-b$3 865 

+4 818 

+82 227 

+6 200 

+$2 295 

Cllango. 

+ or - 

- 
+2 361 

+$1 174 

+3 859 

+$1 974 

-1 €48 

-4800 

-1 848 

-4901  

1803.. 

- 
65 026 

$?A 216 

27 810 

811 805 

27 710 

$12 400 

25 3ffi 

811 605 

Change. 

+ or - 
- 

-3 851, 

-81 730 

+SO2 

+840 
4 4 4  

41 778 

--4 186 

- 4 2  010 

1804. 

- 
61 071 

$22 476 

27 702 

S l l  846 

23 909 

$10 631 

21 230 

$8 696 
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temporary help from the Office. The force of the Division in  that, month numbered nine, 
as compared to ten in June, 1893, and eleven in June, 1892, while the amount of correction 
and coloring to be applied to the charts has been steadily increasing. 

Six new charts from copperplate, and eighteen new lithographic charts, twenty-four in 
all, have been delivered to this ~ i v i s i d n  for issue during the past year, viz: 

Twenty new copperplate editions of charts aad fourteen new lithographic editions, 
thirty-four in all, have been delivered to this Division. 

Date. 1 cnyty 1 Titlo. 

The receipts, issues, and general distribution of charts are given in the following tables: 

1893. 
Aug. 23 
Oct. o 
Nov. 13 
Dec. 0 
Doc. E 

1894. 
June  1 

1803. 
July 1 

July 1,1803 to Juno 30,1804. 

Number. I Valuo. 

%lea sgeuts ------ 
a l e s  by OWce and Chart Division -------..---------------- 
Congressional wxount -------------------.----.---------- 
Rydrographlc Ofnce, Navy ------------.----------------- 
LIglrtBouso Board ------- ..................... ------- 
Const nnd Geodetic Survey ----------- -- - --------- 
Exwutive Dopnrtments ----------------------------.---- 
Foreign Government. -------------- ------------- ------- 

64W 
209 

6923 
"C " 

301 

61 

3064 

7 313 
Mircollonooue ----------------- ------------------ ------- ' 1 278 

Totals---..--------------------------------------- 61 071 
Condemned-------------------------------------------- 6 747 -- 

Total hued  and condemned ---.------------------- 67 418 

---- 
SNOBAVED. 

point Buchon to  Point Pinon. 
Poconic Bus, Long Island. 
Hunter Coro and Mack Reef. 
The straits of Floridn and appmachos. 
Eastport to l o o s e  Cove, iucludlug Colmcwk Bay. 

Nantncket Shoals to Nontnuk Point. 

LITUOORAP111D. 

City of 8nn Francisco and ~iclnity.  
Belllnghnm Bay. 
Gaatlnenu Cbnnuol and part of Stephoas Paesnge. 
Slocum and Limestone inlete and Taku Harbor. 
Port Angela. 
TVillapa Buy. 
Appomattox Uivor from City Polnt la Potemburg. 
Vermilion Day to  Pecan Ibland. 
Port Bnettishon~. 
Rye Neck to LIttlo Captain Ielond. 
&nta Youicn Bay. 

Little Captain Inland to  Stamford Harbor. 
Now Rochelle la Rye Ncck. 
Slreflcld Isloud to Weatcott Covo. 
Aloutiau Isluud, from Y~rnnska Ielaud to Attu Island. 
Gullford to Ulnckstoue Rocka. 
Blackatone Rocks to Boutlr feud, including Brndford Ear. 
Qeorgo's Rock to Bhoftlold Island, lnclud~ng Bnugntuck and Nor- 

walk rivcm. 

I 

July 13 1 6377 
Ju ly  10 8236 
Ang. 8220 
dug. : / 3 
Aug. 11 6186 

411 
l2 1 200 hug. 25 

Oct. 11 

Dec. 8 
Dec. 18 

1804. 
Jaa.  2 
Jnn. 2 
Mar. 19 
Mar. 20 
A .  20 
June 7 
Juno 28 

8227 
270 

6144 

2 0  

271 
208 

9100 
260 
2131 
207 
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Charfs on hand and rcceivedfrot,r July r, 1893, i o  June 30, r894. 

Very respectfully, yours, 
GERSHOM BRADFORD, 

Assisfaat, and Chief of the Chart Division. 
Mr. B. A. COLONNA, 

Assistant in charge of the Ojice. 

REPORT OF T H E  MISCELLANEOUS DIVISION, U .  S .  COAST AND GEODETIC SURVEY 
OFFICE, FOR T H E  FISCAL YEAR ENDING JUNE 30, 1894. 

$10 037'46 
18 110'36 
6 223.3.06 
1 068'M) 

40 496 '36 

24 721 96 I________ .  
15 714 'lo 

30 '80 ---- 
16 B'P1'90 

On hand I)y count July 1,1803 ------,-- - ------------ 
Rocelvod July 1,1803, to Juno 30,1894 (plat0)--.------- 
Recelvod July 1, 1893, t? Juno 30,18M (stone) ------------ 
Roturnod 

MISCELLANEOUS DIVISION, S~pf tmbt r  29, 1894. 
SIR: I have the honor to submit herewith the report of the Miscellaneous Division for 

the fiscal year ending June 30, 1894. 
The volume of work done in the Division, so far as it is susceptible of tabulation, is shown 

.by the following figures: 

42 273 
41 170 
13 040 
2 702 

Letters written (sales agents, 2 403; miscellaneous, 437) - - - - - -  - - - - - - - - -  - 2 840 
Ledger accounts kept (sales agents)- - - ---. . .- - - -  . - - - - -  - ------. - - -  94 
Quarterly statements of sales agents examined and verified-. --_-, . . ,,-- 281 
Circulars to sales agents issued - -  - - - -  - - - - -  - - - - - - - - -  - - - -  - -  - -  - - - - - -  - - -  - -  29 

Charts sent to sales agents - - - - - -  - .----- . . . .-. - - - - - -  .---,- ------. --,--- 23 540 
Orders for purchases issued . - - - - - - - - -  . - - - - - -. - -  .- - - - - - - - - - -  - - -. - -  - - - - -  436 
Requisitions made for printing and binding. - .- - -  - - -. - - - - - -  --,-,, -,,..-- 81 
Requisitions for statihnery filled - -. . -. - .. - - - - - -  - - - - . - -. . . - - . - - - - - .. - - - - _ - 498 
Requisitions for miscellaneous supplies and repairs filled- - - -  - - - -. - - - _ - -  308 
Annual Reports distributed (see tabulated statement) - -  - -  - - - -  .----- ..--- 3 290 
Tide Tables issued - - - - - - - - - - -. - - -. . - - .. -. . - .. - -'. - - - - . - - - - -.. - . . - - - _ - -  - - - -  4 588 
Atlantic Coa'st Pilots issued- - - - - . . - - - - - -. - - - - - - .. - - - - - - - -. .. - -, - - - .. - -  - - - - 3 
Subdivisions, Atlantic Local Coast Pilot, issued - --. - - - -  - -  - -  - --. - -  - -  - .- - 240 
United States Coast Pilots, Atlantic Coast, issued - - - - - -  - - - -  - _  - - -. - - - -  - -  589 
Pacific Coast Pilot, Alaska, Part I, issued- ---. .- - - - -  - - - -  - - - -  - - - - - -  - - - -  5 9 
Pacific Coast Pilot, " ~al i fornia ,  Oregon, and Washington," issued . _ - - - - .. 31 

Total on hand and rocolved June SO, 1894 ---------.I 00 a1 
Total issued and condemned Juno 30,18B4 ---- .----- 1 67 418 

On hnnd by book July 1, 18% ------ ---------- 42 433 

Dlfforonce botween book and count -----------------..---- / 73 

On llsnd by count Jnly 1, 1891 ........................... 1 42 960 

The number of charts sent to sales agents during the year, viz, 23 540, was 3 440 copies 
less than were issued during the previous fiscal year. 

Six agencies for the sale of publications-two on the Atlantic Coast and four on the 
Pacific Coast-were established during the year, and fifteen were discontinued-ten on the 
Atlantic and Gulf coasts, and five on the Pacific Coast. The total number of agencies on 
June 30, 1894, was eighty-four-sixty-four on the Atlantic and Gulf coasts and twenty on the 
Pacific Coast. 



The aggregate of business done through the agencies from July I, 1893, to June 30,1894, 
i s  shown by the following table: 

The following table shows the amount of sales of publications on the Eastern and Western 
coasts respectively, during the year. 

-. 

1 Ruturned by sales I u  lbnndr of solos 
Sales by ngonta during tho gear. agerlts d~lr l l lg  agonta Juno 

tho yoor. 30,18W. 
POBLICATIONIJ. 

No. of C0mu'i8- Not am't No. of 
I&." value. COi,lrm. received. coplee. 

I 
I 

Atlautic a11d Gulf Cowts. I 1'nclRc Ooast. 

Amount of Amount of 
Value. comm!mlon NOtam't 1 I al lorad.  I rOcOiyed' 

Bubdirlslona, Atlantic Lorn1 1 
CoastI'ilot --------------- 1 293 

United Statos Coast Pilots- i 
AtlanticCooet----------: 194 

The following publications were sent to press: Annual Report of the Superintendent 
for the year ending June 30, 1892; United States Coast Pilot, Atlantic Coast, Part V-(< From 
New York to Chesapeake Bay Entrance;" Tide Tables for the Atlantic Coast of the United 
States for the year 1895; Tide Tables for the Pacific Coast of America for the year 1895; 
Catalogue of Charts and other Publications, 1894; General Instructions for Hydrographic 
Parties; Bulletins Nos. 28, 29, 30; Notices to Mariners Nos. 168 to 180, inclusive; and Appen- 
dices Nos. I to 12 inclusive, to the Annual Report of the Superintendent for the fiscal year 
ending June 30, 1892, to be printed separately in  pamphlet form. 

202.55 

134.00 

288.00 

332.00 

11 104.05 

Pacific Oonat Pilot-Alaska, 
P a  1 

rucinc Coaat ~llot-"cali- 

fornia, Oregon, and Wtullr- 
ington" 

Totala of vnlue -------- 

144 

83 

.--.--- 

104 

268 

33. 

21 

-------- 

80.00 

268.00 

00'00 

84'00 -------- 
11 866.86 

104 

188 

41 

26 

-------- 

78.85 

188.00 

82.00 

104.00 

1 1  081 '80 

10.70 

47.00 

20.60 

20'00 

6 410 '46 

02.26 

141.00 

01 .KO 

78.00 -- 
6 806.34 

118 

4 

1 

1 

------- 

P2.85 

4.00 

2.00 

4'00 ------ 
1 270'86 

176 

200 

136 

77 

120.76 

200.00 

270.00 

308'00 

------.. 10 707'46 I 
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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, Bulletins, and Notices to 
Mariners, and they were also furnished in large numbers in response to numerous special 
applications. The distribution of Annual Reports was as follows: 

Dato of report. 

- .. .. .. 

1861 --------.--- .----------- 
1852 ------------------ -----. 
1863 ---- ---- -------- --- - ---. 
1864 ----------,---.-------. 
1@6------------------------ 
1866 

1867 ---.. ---- ---- ---. ---. ---- 
1658 ----- -- ---------------- 
1860 ........................ 
18W ........................ 
1861 ........................ 
1802 ........................ 
1803 ---- .------------------ 
1884 ---- .................... 
18G6- ---------------------. 
18GG------------------------ 
1807 

- 

Domestic diatributiuu. ' I  . Forolgn distribution. I! 
-- I ;  !! Totals. 

To Indtltu- To lndlrld- I! To irtetltrr- To indlvld- I 

tious. tions. unis. 

1 

: 

-- 
2 
1 
2 

3 
2 

9 
2 
2 

2 
2 

3 
2 

1 

1 
4 ' 

7 
8 

3 
6 

0 
12 

32 
37 
37 

'2 
37 

34 

67 
08 

69 

GT 
76 

100 
69 
63 

04 
74 
00 

I71 

414 
1673 

. - - 

I 1 
-------------- 

1 

1 32W 

1 
I 

. 1  
-------------I 

1808 ---.. ---- ---- -------- 4 

1 

1 
1 

1 
1 
1 

1 
1 

2 

4 
0 

7 
9 

9 

0 
fJ 

c 
7 
8 
8 
1 

l8 
- . - 

111 

1809 ------------------------ 
1670 ----------- ------------ 

--- 

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

1 

1 - ------------- 
2 

: 1 
2 

2 

1871 ------ .----------------- 
1872 -----.----------------- 
1873----------------------- 
1874 

-------------- 
1 
1 

1 
1 
1 

uala. 

------------.- 
-------------- 
-------------- 
-------------- 
- - - - - --- - - -- - 
- -.-- - ---- ---- 

0 

8 
1 U 

20 

I/ - - - - - - - - - - - - - 2 

------------- !I 3 : Ii 7 
8 7 

7 
7 12 

8 1  7 

(I 

7- 
2 .  
4 

6 
.3 

6 

1 

leal -----------------. ------ 
1882 * ---------------- 
1883 ........................ 
1884----------------------- 

1886------------------------ 

1880 ----- 
1887------------------------ 

1888 ........................ 
1889-- ..................... 
18W ---- .--. ---. ------------ 
1891-Part I ---------.------ 
1891-Part 11 --------------- 

O I 19 

2 
3 

3 
7 
6 
2 
2 

1 
0 

0 

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

1 

4 

.------------- 
-------------- 
- - - - - - - - - - - - - - 
-------------- 

2 
1 

1876 ........................ 
1876----------------------- 

1877 ........................ 
1878 
1870------------------------ 
1880 

7 

7 
8 

21 
12 

21 
20 
35 

1 

-------------. 
1 
1 

I -------------- 1 

- - - - - - - - - - - - - - 
I 1  

! 1. 

8 

0 
8 

0 

8 
8 
8 

9 
8 

8 
74 

' 2 4 0  

Totals .---.------------- 

E i ;I 

--------------I 

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

1 

1 

4 73 

23 

24 

30 

24 
23 
23 

29. 
26 

42 
180 
718 

' 

: 1 
62 

21 1 
20 1 

n i ' 30 
40 

113 
160 
697 
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The following-named persons were employed in the Division during the year: 

Freeman R. Green, clerk. 
Harry J. Van Der Beek, stenographer. 
J. A. Watts, engineer. 
Walter P. Ramsey, janitor. 
David Parker, watchman. 
David Soinerville, watchman. Resigned September 30, 1893. 
John W. Drum, watchman. Appointed July 6, I 893 
J. A. McDowell, watchman. Appointed October I I,  1893. 
William H. Butler, messenger. Reduced to Fireman October 28, 1893. 
Charles Over, messenger. 
Sandy Bruce, messenger. Dismissed September 25, 1893. 
P. H. White, messenger. Appointed September 26, 1893, Dismissed March 2, 1894. 
Charles H. Jones, messenger. 
Attrell Richardson, messenger. 
William Savoy, messe'nger. Dismissed January 28, 1.894. 
Ed. D. Scott, laborer and messenger. Appointed 0,ct. 21, 1893. Promoted March 3,1894. 
Thomas McGoines, messenger. Appointed April 3, 1894. 
John W. Miner, messenger. Appointed May 7, 1894. 
C. E. Yarboro, messenger. Appointed January 29, 1894. Died April 26, 1894. 
W. R. XlcLane, driver. 
Harrison Murray, fireman. Dismissed October 20, 1893. 
Horace Dyer, fireman. 
John H. Brown, laborer. 
Boston Brown, laborer. 
Sarah E. Plynn, laborer. 
John H. Mason, laborer. 
Samuel L. Eubank, laborer. Dismissed October 27,  1893. 
Baylor Crutchfield, laborer. Appointed December 27. 1893. 
William Young, extra laborer. 
George Leach, extra laborer. From January 8, 1894, to January 31, 1894. 
Edmunds G. Bell, extra laborer. From January 9, 1894, to January x 7, 1894. 
William N. Newbold, extra laborer. From January 18, 1894, to January 31, 1894. 

Respectfully, yours, 
M. W. WINES, 

Chief of the MiscelCarteous Division. 
Mr. B. A. COLONNA, 

Assistant in Charge of the Ofice. 

REPORT OF T H E  INSTRUMENT DIVISION, U .  S. COAST AND GEODETIC SURVEY OFFICE, 
FOR T H E  FISCAL YEAR ENDING J U N E  30, 1894. 

I N S T R U ~ ~ E N T  DIVISION, Ardgusf 8, 1894. 
SIR : I have the honor to submit the following report of the work of the Instrulnent 

Division during the fiscal year ending June 30, 1894: 
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 i t  is 
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practicable to do so a t  the office, and purchase new instruments and all of the material 
necessary to the work of the Division. The force of the year has been as follows: 

Edwin Smith, assistant, and chief of the Instrument Division. 
William C. Maupin, clerk. 
William West, messenger. 
E. G. Fischer, chief instrument maker. 
Otto Storm, instrument maker. 
Clement Jacomini, instrument maker. 
Jacob Schwarz, instrument maker. 
W. R. Whitman, instr*ment maker. 
S. A. Kearney, instrument maker. 
C. E. Regennas, instrument maker. 
M. Lauxmann, instrument maker. 
H. 0. French, carpenter. 
Q. W. Clarvoe, carpenter. 
C. N. Darnall, carpenter. 

From September I to  September 30, I was absent from the office on official duty a t  the 
World's Columbian Exposition undei- instructions from the Supeiintendent and the Treasury 
Department. During this time the  Division was in charge of Mr. E. G. Fischer, the chief 
instrument maker. Mr. Otto Storm, instrument maker, was also on duty a t  the World's 
Columbian Exposition during the month of July, and from August I to 9, 1893; Mr. E. G. 
Fischer, chief instrument maker, during the month of August; Mr. W. R. Whitman, instru- 
ment maker, during the month of September, and from October I to 15; and Mr. George W. 
Clarvoe, carpenter, from October 16 to November 2 5 ,  1893. , 

The  instrument and carpenter shops are essentially repair and experimental shops, and 
the construction of new instruments is incidental to this work, being mostly.confined to such 
instruments as can not be purchased in stock or made to  order except a t  very much greater 
cost and delay. 

The following tables Nos. I and I1 give statistics of repairs and new work, and table 
No. 111 a list of instruments and apparatus purchased. 

TABLE No. I. 

X ~ a i r s  to Itrstruments-July 1, 1893, to June 30, 1894. 

a3 theodolltm. 
2 englneem' transltd. 
2 ~tronomlcal translte. 
6 englneem' leveb. 
1 level rod. 
2 geodetic levellng roda. 
4 morldian telescopes. 
4 vertical clrclea. 
3 dlp circles. 
I azimuth circle. 
1 zenith telmope. 
6 gradientem. 
6 comyas ~ecllnometom. 
7 magnetomotem. 

18 plano tabled. 
.17 plane-table alldaden. 

4 plane-table telemeters. 
1 draw telescope. 
10 reconnoitering tolsscopB. 
18 hellotrops. 
13 aaxtanta. 

-. 

12 protrscton (three-arm). 
9 binoculars. 
1 azlmuth compsse. 
2 aneroid barometers. 
1 barometer tostlng apparatus. 
4 chrono&raphs. 
2 cnrront meters. 
1 Veloclty reglstor. 
6 tlde gauges. 
1 tide-predlctlng mschtne. 
1 boam compsss. 
4 metric scales. 
1 stoel tapo. 
3 ~ 1 1 - 8  proportional dividom. 
2 pendulum apparutus, A and B. 
1 air pump. 
1 c o m w  rullng machlne. 
1 mloroeeope 0-0. 
2 hair framee. 
1 dotting whoel. 
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Rtpair Work for  OBce of Standard Wekhts  and Measures. 

I balance (Rhodo Ielnnd). 1 I Inrgo blanco. 

I 1 ond mon9uro wijuatlng apl~antua.  
' 1 vertical comparator. 

j 1 modol of prototypo motro. 

1 sot of troy \volghb (Rhodo Inland). 
2 sots of troy  weight^^. 
2 nob of nlotrlc wolgllb. 
4 uote of avolrdupols woipbb. 
4 sob  of 1, X, %, lk, and xb gnllon monaurw. 

TABLE No. 11. 

N e w  Instvuttrents made betwtea July I, 1893, and Ju~re 30, 1894. 

1 3 pendulums for A~lparntns D. 

I 1 pondulnnl for Apparatus C, com~rloto. 
! s air  pumpn. 
; 7 tolomotom. 

0 sots of telonlotor flxturon, 

2 roconnoltoring toloscopoe, Nos. 157 nlld 158. 1 3 iron ntnndn. N o .  I l , l f  and 1.4 fur l r l n r h  tl~ocdulilcn. 
1 I holiotropo, No. 117. 
t 

6 fooCl,latoa (oxtm) for goodollc luvollng rods. 
7 ~ t o c l  tnlws, 26 and 50 11101ros. 

12 tbcrmo~notor caaoa.' 
3 rrnlvuml Icvols. 

48 Inrgo plano-tnlrlo c lamp.  
48 ncrow platon uud t a p .  
13 ~nicronlotor scrowa R I I ~  11uRds (ostra). 

Ne7~l Work f or OBcc of StutnZnrd We+/Ifs and h++easures. 
..................................... 

G litorn. 12 weights, 2s H I I ~  80 ~ T U I I I B .  

6 doralltern. 
: G steel mulres. ti alnnll weigllt ctrscn. 
I 6 tnotor casos. , Casos for s tandud  ~nu~rn~~run.  
! - -- - ......................................... - .. 

TABLE No. 111. 

I?zstrutrrc?tfs purchased betu~eert f uly r, 1893, atrd June 30, 1894. 

1 zonlth telescope. 
1 smnll oloctrlc chronograph. 
1 npoclnl c h r o n o p p h .  
7 4-Inch thoodoliton. 
4 7-inch lhoodolltos. 

IOsoxtnnts. 
18 I~lnocularE. 
6 zylonlto half-circlo protmctorn. 
G Ilnrd-rnblmr trlanglon. 
1 sot hard-rubhr lottoring trlanglos. 
3 flnt l,oxwooll ncalcs. 
1 Irard-rebbr epllno and 4 wolghb. 

6 syrlng bo\r.-11011s. 
0 steel strdghtodgrn. 

31 stcel t a p s  (nix 6-it., flCtoon M) ft., aud loll 1001t.) 
I mngo findor. 

21 pockot magnifying glasson. 
10 spring balanccn. 

G sling psychromotors. 
1 maximunl thormomotor. 

24 thormon~etors. 
1 sounding roglwtor. 

One hundred and eighty-two requisitions have been received from field parties and the 
Office. The filling of many of these have required several days' work of several men. This 
work is only in part shown in the table of repairs. 

The usual amount of work has been done for the Office in the care of clocks, electric 
bells, building shelves in the Archives and Library Division, making file cases, drawing 
boards, etc., and such general repairs about the building as could be done by the men of the 
instrument and carpenter shops. This class of work is always made subordinate to the 
regular work of the Division, but at times seriously hampers it. 

Most of the repairs to the instruments were of a general character, and incidental to 
their use in the field ; a few of them, however, require special mention. 

Among the theodolites No. 146, one of the new 12-inch instruments made a t  the Office, 
had an old circle which proved to be too weak and to have a warped surface. A new circle 
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was made for this instrument. This instrument and No. 145, its mate, have gone to the field 
this season for the first time. The work that may be done with then1 will be looked for with 
much interest. A third instrument of this character was required for field service this year 
and No. 118, purchased about 1875, was selected. New micrometers had to be put on this 
instrument, as well as many other repairs. The three new iron stands mentioned in Table I1 
were for these instruments. These stands were made with great care, especially as to  design, 
and i t  is believed their use will avoid the necessity of building expensive masonry piers. 

The Survey has six 8-inch position theodolites which have been set aside for some years. 
One of these, No. 140, was put' in the shop early in the spring. New micrometers were put 
on, the circle regraduated, and arrangement made by which the position of the circle could 
be shifted without moving i t  on the center. Many minor repairs were alsb made. I t  was 
thought these repairs would make i t  a fine instrument, but on examination the centers were 
found so faulty that the instrument could not be sent out. The centers of these instruments 
are single cones of bell metal with red metal sockets. No. 140 is now in the shop, where a 
new double-cone center of hardened steel with cast-iron socket is being made. A cover for 
the circle will also be added. It is expected that  this instrument will prove so efficient as to 
lead to the reconstruction of several of the other five. 

In  May theodolite No. 115 (20-inch) was received a t  the Office from Professor Davidson 
for extensive repairs. Some time has been spent investigating this instrument, but thus far 
i t  has not been definitely decided what repairs will be made. 

Meridian telescopes, No. 3, for Assistant Eimbeck's party and No. 13 for the gravity 
party, were so extensively remodeled as to make them practically new instruments. 

I t  was deemed necessary to have a t  least two mounted knife-edges to each set of %-sec- 
ond pendulum apparatus. As set A was wanted for the field, the mounted knife-edge 
of set B was transferred to set A, necessitating two mounted knife-edges to be made for 
set B. These are not yet quite finished. A set of three new pendulums (Rq, Bg, B6) were 
made for set B, to  conform with the new set that had been made for apparatus A. I n  these 
pendulums the agate planes are mounted instead of knife-edges. 

Last year an experimental %-second pendulum C was made. Experiments with i t  led 
to the construction of a complete apparatus known as C, with %-second pendulums known 
as CI, Cz, Cg. This apparatus is practically similar to sets A and B, except in size. The 
flash apparatus of this set is of a new design, and will be fully described in the first report 
of the observations made with the apparatus. Experience has shown the necessity of 
swinging the pendulums a t  very much lower pressures than had been the recent practice in 
the Survey. This necessitated much better air pumps, and these were made from designs, 
or rather an invention, by our chief instrument maker. These will also be fully described 
elsewhere. 

Among the instruments purchased, the zenith telescope is ordered from Wanschaff, of 
Berlin, and the special chronograph from Fauth & Co., of Washington. These instruments 
will not be delivered for several months. They are both special instruments for the deter- 
mination of geographical positions, and will be properly described in next year's report. 

One of thd4-inch theodolites is by Buff & Berger, of Boston, and six by Fauth & Co., of 
Washington. They are specially designed for use by the reconnoitering and topographic 
parties. They are by far the finest instruments of the size the Survey has yet had and will 
supply a long-felt need. 

The  four ?-inch theodolites are by Buff & Berger, and are specially designed for the 
triangulation parties in Alaska and similar work. 

The instruments, etc., which were exhibited a t  the World's Columbian Exposition in 
Chicago, were returned to the Office in December, 1893. 

During the meeting of the Geodetic Conference a t  the Office in January and February, 
1894, such a. display of geodetic instruments as was practicable was made in the Instrument 
Division for the benefit of the Conference. 
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The efficiency of the shop has been increased by the addition of a $foot Pratt & Whitney 
planer and some smaller tools. 

A detailed account of each day's work of each employee is kept on file. The books and 
accounts of the Division and the inventories of the field parties are now in a very satis- 
factory condition. 

Respectfulljr, yours, 
EDWIN SMITH, 

Assistant, and Chief of the htm7ncnt Divisioz. 
Mr. B. A. COLONNA, 

Assistant ir~ c h a v e  of the Ofice. 

REPORT OP T H E  LIBRARY AND ARCHIVES DIVISION, U. S .  COAST AND GEODETIC SURVEY 
OFFICE, FOR T H E  FISCAL YEAR ENDING JUNE 30, 1894. 

SIR: During the year ending June 30, 1894, the work in the Library and Archives 
Division has been vigorously prosecuted with the force which was available. 

THE ARCHIVES. 

The work of arranging the records has been continued and quite a numb& of volumes 
prepared for the bindery. During the year 129 volumes of tidal observations and 33 
volumes of deep-sea records have been bound, and the bindery now has 150 volumes of 
geodetic records, and 196 volumes of sounding books. Total for the year, 508 volumes. 

Eleven original sheets have been backed for preservation. The current records have 
been overhauled and provisionally arranged. The record cases in the hallway, main floor, 
have been rearranged so that they are all under lock and key, and access to them can only 
be obtained by applying ta myself or one of my assistants. 

The tidal records have been removed to the third-floor front room, and the old room 
turned over to the Weights and Measures Office for their Standards. 

We have received a series of eleven years' tidal observations made at Charleston, 
South Carolina, for the Army Engineers. 

Quite a large number of photographic negatives and prints have come in from field 
parties. Two sets of prints have been made from the negatives on file, for convenience in 
referring to them. 

This is but a small start toward the entire work; for to examine the records indi- 
vidually, and see that they are properly prepared for binding, involved a large amount of 
work, since each volume as bound represents from five to ten as originally turned in, or else 
a large number of separate cahiers of computations, notes, etc. I trust that more clerical 
force may be given us to  push this work during the coming year, so that a larger result may 
be shown. The trouble seems to be that the persons that are available for,the work are not 
qualified to do it, owing to their lack of experience and knowledge of the operations of the 
Survey. 

THE LIBRARY. 

I n  the library the work has made more apparent progress. We have books numbered 
from 2121 to 14331, or  rzzrz volumes registered. All volumes which are in the library 
(except the Government publications), have been catalogued. 

During the year we received by purchase, 347 volumes; by presentation, exchange, etc., 
557 volumes; and from the bindery, 663 volumes; while there were rebound, or bound for 
the first time, 510 volumes, which were already entered. Total number of volumes sent to 
the bindery, 764. 

The standard of the books purchased has been high, and the continuance of the present 
policy will soon make the library a very valuable one to any student of the subjects which 

8. Ex. 8-43 



are comprised among those which relate to the work of the Coast and Geodetic Survey. 
The subject of American (United States) history has received more attention, as has also 
that of electricity, the latter having been in a measure brought under the cognizance of 
the Office of Weights and Measures by the legislation legalizing the " Units of Electrical 
Standards." 

Twenty or more charts have been backed for preservation. Letters were >written to 
over fifty foreign and domestic scientific societies asking them to assist us in completing 
our sets of their publications. In ;esponse we have received many volumes and numbers 
which fill in gaps and make our files much more valuable than when in the incomplete and 
broken condition. Some volumes have also been purchased, .and others we are on the 
lookout for, as they are out of print and can only be obtained when they appear in the 
second-hand dealer's lists. Among the sets which we have filled are: a The Proceedings of 

' the Royal Society of London," "Transactions of the American Society of Civil Engineers," 
a Queensland Branch of the Royal Geographical Society of South Australia," " Transactions 
of the Seismological Society of Japan," and "Nature." 

After the closing of the World's Columbian Exposition a t  Chicago we were presented 
with some very fine copies of Japanese maps, being facsimiles of work done by that  nation 
at different intervals during 230 years, showing the development of cartography in that 
country. Tbese are curiously framed in large bamboo frames. We also received as 
presents from the French Commissioners a number of beautifully executed maps, both 
engraved and lithographed, which formed a portion of the exhibit of the "DCpGt de la 
Guerre." Some of these were framed and others were in portfolios. With ,these was also a 
model showing the  processes used by that office i p  constructing relief maps. 

Twenty-six original topographic sheets were loaned to the United States Geological 
Survey to be photographed by them for use in constructing their maps. 

The  usual amount of office work was done. Inventories of books checked, letters 
written, and inquiries answered. I append hereto a table showing the receipts of this 
Division for the year, also the force of the Division during the same period. Messrs. 
Artemus Martin and John Dale have served continuously in the Division during the year, 
and i t  is largely owing to their experience and cheerful readiness that we have been able to 
accomplish the large amount of work along so many different lines, in addition to the 
current work. 

Our map collection is slowly increasing, and becoming more and more valuable and 
oftener consulted. Desiring to obtain as complete information as possible about the maps 
of the United States, the following circular was sent to the Governors of all the States and 
Territories, November, 1893. (The District of Columbia was not addressed, as i t  is covered 
by United States maps.) 

U. 8. COABT AND GEODETIC ~ U I I V E Y  OFFICE. 
Wohington, D. U., November 11,1893. 

To Hrs EXCELLENCY, 

Srrr : This offlce is often called upon for geographical information, which fact renders it important that we 
sllould possess as complete ales as5 possible of all maps relating to this country, and especially of all that are 
published by the authority of the States. 1 write to ask that you will furnisll us with a set of all which have 
been issued by your State. Owing to the rapid development of our country, its maps are being changed con- 
stantly, and very soon after being issued often become of great historic value. 

Many maps are  issued by societies and private arms which are useful in tracing historic changes of names, 
etc., that appear on them ; and I shall corisider it  a favor conferred if you will give us information as to any 
which may be of local value, so that wo may take the proper steps to securo them. 

Old maps are  equally as important for our Purpose as new onds. County maps as  well as atate maps will 
be desirable. We will gladly forward franked mailing slips for any which may be offered us. I inclose here- 
with a franked envelope for reply. 

I am, very respectfully, 
T. C. MENDENIIALL, 

Superintendent. 
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In  response to this circular answers from the executives of thirty-three States and Ter- 
ritories were received, viz : Alabama, Alaska, Arkansas, Arizona, California, Colorado, Dela- 
ware, Iowa, Louisiana, Maine, Michigan, Mississippi, Missouri, Montana, Nebraska, Nevada, 
New Hampshire, New Jersey, New York, North Carolina,-North Dakota, Ohio, Oklahoma, 
Pennsylvania, Rhode Island, South Carolina, S ~ u t h  Dakota, Tennessee, Texas, Virginia, 
Washington, West Virginia, and Wisconsin. 

No answers were received from the following : Connecticut, Florida, Georgia, Idaho, 
Illinois, Indiaha, Indian Territory, Kansas, Kentucky, Maryland, Massachusetts, Minnesota, 
New Mexico, Oregon, Utah, Vermont, and Wyoming. 

The information received was very meager. Eight States and Territories replied that 
they have no officially authorized maps, viz : Arizona, Delaware, Iowa, Louisiana, Montana, 
Nevada, Oklahoma, Texas, West Virginia, and Alaska. 

Ten States sent small railroad maps, of various scales, issued by the State railroad com- 
missioners, and of but little geographical value, viz : Alabama, Arkansas, Maine, Michigan, 
Missouri, Nebraska, North Dakota, Ohio, Pennsylvania, and Virginia. 

California sent two geological maps. .Mississippi states that their State map was issued 
in 1873 and 1882, that the editions are both exhausted, and that they are unable to furnish a 
copy of either. Nebraska sends a statistical map. New Jersey sent their Geological Survey 
Atlas, by Cook. New York refers us to the State engineers, and to the New York State and 
Adirondack surveys, which we already have. Ohio sent a small map with geological features 
superimposed, saying that the value is only that of the original map, which is in doubt. 
Rhode Island and South Carolina promised to comply soon, but we have not heard more 
from them. Several of the Territories fefer us to the reports of the Secretary of the Interior. 

The reading room has, during the past year, shown its  value by the number of persons 
who have made use of it, consulting the periodicals and other works which refer to the 
branches of science upon which they are employed. This was especially noticeable during 
the winter months, when a large proportion of our field men were in the city. During the 
Geodetic Conference the resources of the library were largely drawn upon by the members 
of that body; and much gratification has been expressed a t  the progress already made in 
our collections, and many valuable suggestions have been made by those who are engaged in 
research. 

I desire to express my appreciation of the uniform courtesy and assistance which has 
been shown me by officers and employees with whom I have had official dealings in conduct- 
ing this Division. 

Respectfully, yours, 
FRANCIS H. PARSONS, 

Chief of Library and Archives Division. 
Mr. B. A. COLONNA, 

Assisfcznt i?t charge of the Oflce. 

SUPPLEMENT T O  REPORT O F  LIBRARY AND ARCHIVES DIVISION. 

Working force of Division 1893-'94. 

Abeont: glck- 

n2bgz* 
CaUI0B 

working 
days. 

. . 

Namo. On duty. Period. 

F. II. Parsons --------- 
A. Yartln ------------ 
John Dalo .----------- 
W. P. Hangum ------- 

Totals , 

Wholo yoar ----------._----_------ 
.---do ........................... 
.---do ------.-----------.--- 1 ------ 
Decombor 1. 1803 to  March 11,1894- 

---------------------------------------. ------ 

904 

304 
304 

83 

006 

22% 
24% 
26 

11% ------- 

2 m x  
Hes/, 

27% 
71% 

012% 



Records received in  the Archives during the year ending June 30,1894. 

I -_ _ _  _ _  _ _ .._ - 1  Xnnarkr  

/ Original. nuplicato. I Field. I OMCO. 

Geodetic miaccllnny ------------- 
Description atations -----.------- 
Pescription stations ------------- 
1,nvel obmrvatlons and notas ---- 
Love1 obsorrations and notes---- 
Lovol observations and notes---- 
Bfagnetic tracea, etc ---.--------. 
Magnetic traces, etc ------------- 
Magnetic traces, otc ----------,- 
Astronomical tim0 -------------- 
Aatronornical timo -----------, 

Ilorizontnl meoauras -----------. 12i vols -------- 
Yortical measures .-------------- 22 ~ 0 1 8 -  ------ - 
~ . s e  menourea ---------------.-. 1 u s  - -  

I Geodetic miscellany ------------, 0 vols -------- 

Astronomical time ------------ 
Astronomical latitudo _----------- 
Astro~~omlcal latitude --------.-- 
Astmnomical azimuth ----..-.-- ( 

128 vols 
20vuls --------- 
2 vole 

92 cahlors -----. 
I2 cahiom ------ 
1 c n i m  - -  

----------------.. 

a l ronwrapl  
ehonts. 

. ~ - - - - - - - -  

at, cahiorn ----- 38 eal~iers -----. I calrior ------- 

40 (C. Y.)' ..... / ----.----------- :.I ------------------ 
23 701s -------- 14 vole ---------I 20 enhiern ------ 
2 cahiern -.--. I mhlor ------- 

11 vols ----- !-- 11 vole --------- 0 cnhiora ------ 

180 shoots ------ 

-------------.-..- 
38 cahiers ----_ 

------.----------- 
3 rnhiere ----- 

Aatmnomirnl azimuth ---------- 
Pendulum ymvity -------------- 
Pendulum grnvlty -----------.-- 
Photographic ----..-------------- 
photogmphlc ---,-------------- 

24 mhiern .---- 
. 1 cnhior ------ 

1 cnbior ------ 

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

sheat----------------------- 

Descrlptlvo report hydrographic 
shoet ----.------- ---------- 

Currentn, densltios, etc ---------. 
Currenta, doneities, otc ---------- 
Charnctar of bottom ------------ 

I 
Character of bottom, epecimons-- 
Bloteorological ----------------- 
noports of chief~ of divislous ---- 
Topographic sileots ------------- 
Ilydrogmphic sheeta ------------ 

I 
I 

1 
2pkga. zinc 
platas. 

I 

320 aheots ------- 107 slieofn ---.---- 

1 cahler ----.-I 1 cuhler .-----. ------------------ 
12 vols -------. 11 vols --------- 6 cnhiors ---.-- 
22 (C. 8.) ------------------ ------------------ 

205 negative~.--'-----.------------ I 111111111111111111 
14 lormnrgn-  1 I tivcs ;------------------ 

----- 

--__-------------- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ! 

T~pogmphir. roconuaiaaanco -----' h Y O  1 vol---------- I ------------------ 

Tides .-----..---..-..--.-..---- 
Tidesmare~mlns .--------------- 
TidosmnraKrams .--------------. 
&g b o o b  ------.---.----------. 
Doecriptlvo report topogmpllic 

6 cahiors ----- I ' 1 ------------------! 

I ------------------ 

------------------ 
--------.--------. 

1 482printe ------ 

44 lbntqrnelidrs 

Soundings --------.----------- 
Hydrographicangles ------------ 
Tides ........................... 
Tides . . . . . . . . . . . . . . . . . . . . . .  

7 8hecte . -------. .---. ---. 
104 

2 520 
60 

6 vols -------- 
27 vols -------- 

217 vols -------- 1G8 ~ 0 1 8  ---..----, .-----------._---. 
24 vols -------- 26 vola ----.---- I 70 vole 53 vols ------ .-- .----------------. I 
4 cnbiora 2 cnhior~ ----.-I I -----___-- _ _ _ _ _ _ _ _  

14 callfern--.-- 
2 VOIS -------- 

4 vols -------- 
127 bottlas ------ 

3 vols ----- I--- 4 cnl~iom ------ 
98 vols ---------! 4 vols --------- 

-----.------------ 
10 cnhiore 

I l i e  - !  4 calllorn ------ 
I 

I 
1 "01 ---------- J -- --------------..- 
5 vols ---------, ---- ---------- ---- 

------------.-----I-- ---------------- 

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

--------------_-_- 

-------------,---- 
--------------_--_ i 



UNITED STATES COAST AND GEODETIC SURVEY. 

REPORT OF T H E  HYDROGRAPHIC INSPECTOR FOR THE FISCAL YEAR 1894. 

Washitzgfon, D. C., November r, 1894. 
SIR: I beg leave to submit the following report of the hydrographic operations under 

this office, including the movements of the vessels of the Survey and the reports of the 
Chiefs of the Hydrographic and coast Pilot Divisions, for the year ending June 30, 1894. I 
beg also to append a roster of officers of the Navy who have been connected with the Survey 
during,the fiscal year. 

IIYDROGRAPHY-ATLANTIC COAST. 

The beginning of the fiscal year found the schooner Eagre and party, under the command 
of Lieut. W. F. Low, U. S. N., Assistant, actively engaged in the resurvey of Boston 
Harbor and Bay, having taken the field on the 9th of May. At the close of the season, 
November 29, 1893, four sheets on scale 1-10 ooo were finished, and this practically com- 
pleted the hydrographic resurvey of these waters. 

The area covered during the season of 1893 consisted principally of that portion of 
Boston Harbor lying to the southward of a line drawn from Windmill Point (Nantasket) to 
Long Island Lighthouse and South Boston. I t  included Ilingham Bay and Harbor, Quincy 
Bay, Neponsett River, Weymouth Fore and Back rivers. An outside sheet covered the 
approaches from Cohasset Harbor to Point Allerton. 

The  season of 1894 opened on April 17 ,  and the work to the end of the fiscal year con- 
sisted mainly in a more minute development of certain features in the hydrography of 1892 
and 1893, and in special examinations of numerous rocks and ledges not heretofore found. 
Several new discoveries were made, and the nonexistence of a number of shoal spots, indi- 
cated on the present issues of our charts, was proved. The search made for these shoals was 
most thorough, repeated dragging being one of the methods employed, and leaves no doubt 
as to their nonexistence. 
, Special acknowledgment is due Lieutenant Low for the thorough execution of the work, 

particularly for the comprehensive manner in which he obtained the data for the tidal estab- 
lishment over the different areas under his charge. By series of long observations a t  various 
gauges and very complete comparative observations a t  fourteen auxiliary gauges a plane of 
reference was obtained that left nothing to be desired, and caused the soundings to cross 
with great accuracy. 

The steamer Bache continued under the command of Lieut. R. G. Peck, U. S. N., Assistant. 
Extensive repairs of the hull were commenced on March 23, 1893, and were completed in the 
following December; when she went to Baltimore. New motive power was introduced and 
many repairs were made on the hull, including a large amount of rebolting, to all of which 
reference will be made under head of "Repairs." 

The Bade left Baltimore January 2 0  for Charleston, South Carolina, where a' survey of 
the Ashley, Cooper, and Wando rivers was made between January 30 and May 8. On the 
arrival of the Bache at Charleston, January 24, Messrs. John W. Donn and C. H. Boyd, Assist- 
ants, reported on board and were assigned quarters. Owing to the marsh belt bordering the  
rivers, i t  was deemed advisable to carry on the topography from the river edge of the marsh 
to the fast land from the vessel. using the hydrographic party to assist in the work and in the 
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erection of signals. This arrangement was successfully carried out until May G when, the 
topography of the shore line being finished, the chiefs of the topographical parties took u p  
quarters on shore. 

The locality and general extent of the work assigned to the party under the charge of 
Lieutenant Peck embracedl exclusive of the numerous creeks within its limits, about 12 miles 
of the  Ashley, 8 miles of the  Cooper, and 4 miles of the  Wando River, this being the limit 
of the  triangulation and topography. Four projections were used to cover the ground, the 
party completing the hydrography to the limit. 

Until March 6 the entire force of the vessel was employed in the erection and location 
of signals and the survey of the shore line and marsh border. 

In  the  execution of the hydrography, one system of lines was carried perpendicular to 
the axis of the stream (normals), and this system was intersected a t  right angles by a second 
system (longitudinals), following the general direction of the river. The normals were 
spaced a t  intervals of 50 to 150 metres, and the longitudinals a t  varying intervals, the system 
being modified by the irregular widths of the stream. The cases of special development 
were most frequent in the Ashley, where, as Lieutenant Peck reports, ((owing to the wash- 
ings from the works where phosphate rock is crushed and washed, the shoals are constantly 
increasing in extent, and the depth of water steadily diminishing: I n  this manner the nav- 
igation of the river has already become considerably obstructed; and should these injurious 
operations continue, i t  would seem to be only a question of tim? when the Ashley will cease 
to be a navigable stream." 

Lieutenant Peck successfully completed all work assigned to him by May 8. His sheets, 
records, and all details connected'with the survey may well serve as models of excellence 
and perfection. Lieutenant Peck is a careful and painstaking officer, and his work is mbst 
thorough in Cvery respect. The reports give full detailed information regarding the 
geography, navigation, and traffic of these rivers, and I desire particularly to  call your 
attention to them, as they treat exhaustively of the locality. They urge a continuation of 
the  survey within certain limits. Lieutenant Peck notes very considerable changes in the 
shore line of Morris Island, and makes a number of recommendations affecting the present 
condition of our charts of Charleston Entrance. 

The Bache reached New York on May 12, where she refitted for work on the eastern 
coast. 

The  steamer Blah, Lisut. G. W. Mentz, U. S. N., commanding, Assistant, continued as 
an exhibit of the Survey a t  the World's Columbian Exposition until Octobe'r 5, 1893, when 
she left the Fair Grounds and went to chicago to prepare for her return to the Atlantic Coast. 

This vessel sailed from Chicago October IS ,  and arrived a t  Baltimore, Maryland, 
November 24, having called a t  St. Andrews, New Brunswick, to carry three boats to the 
schooner Eagre, a t  Boston, Massachusetts. On the passage from Boston to New York the 
Blake's party determined the position of eleven light vessels in Nantucket, Vineyard, and 
Long Island sounds, and the entrance to New York Lower Bay. 

After undergoing necessary repairs, the Blake started from Baltimore for Pensacola, 
Florida, on January. 20 , .  1894, in company with the steamer Bache, to Charleston, South 
Carolina, and stopped a t  the following places : St. Lucie Inlet, Florida, to make an exami- 
nation of a new opening through the beach a t  that point; at Key West to obtain tracings 
showing improvements of the channels by the Corps of Engineers, U. S. Army ; r;t Punts 
Rasa t o  receive a naphtha launch, and a t  Tampa Bay Entrance to locate Palatine Shoal. 
The  party arrived a t  Pensacola February 6. 

A series of eight projections had been laid out to cover a complete resurvey of Pensacola 
Bay, including Escambia Bay, East Bay, East River, and Big Lagoon. Three projections 
extending over Pensacola Bay proper were assigned to the Blake's party, the other five to 
Lieut. F. Swift, U. S. N., Assistant, who with Ensign C. M. McCormick, on the,arrival of the 
Blake a t  Pensacola, organized a hydrographic party on board the schooner Transit. 
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The Blake's party began work immediately on projection No. 3, comprising the central 
part of the bay, from Bayou Texar to the village of Woolsey and across to Town Point and 
Santa Rosa Island. All sounding work was done in  pulling boats, and the sheets finished at  
the close of the season, May I I. The lines were run 150 metres apart, normal to the general 
shore line, and this system was intersected by a ~econd  series of lines about the same dis- 
tance apart, a t  right angles to the first system. At the docks of Pensacola the lines were 
run 75 metres apart and the shoal off Town Point was specially developed, as was also the 
channel leading to Muscogee Wharf. 

Between April 1 7  and zg the party was engaged in searching for a reported 10-fathom 
bank off the South Pass, Mississippi River. The shoal was not found, but indications of a 
bank, with a least depth of 5 2  fathoms, outside the 100-fathom curve were discovered. This 
bank will be made the subject of another examination. 

On May 14 the Blake started for Tampa Bay to determine the position of Palatine Shoal, 
and to send Lieut. C. S. Ripley, U. S. N., overland to 'st. Lucie Inlet to make an additional 
examination at  that point. 

The location of Palatipe Shoal was finished May 21, and the Blake started for. New York, 
stopping off St. Lucie Inlet to pick up Lieutenant Ripley who had, in the meantime, com- 
pleted the reconnaissance of the inlet. 

The Blake arrived at New York May 29, and made preparations for work on the eastern 
coast. 

The hydrographic party on board the schooner Transit was organized by Lieut. F. 
Swift, U. S. N., Assistant, and began work on February 1 2 ,  1894. Three projections were 
completed, namely : The Big Lagoon, East River, and Escambia Bay ; the two former are 
the first surveys of the localities. 

Big Lagoon is about 6 miles long by 1% miles wide, and extends from just inside the 
entrance to Pensacola Bay westward to within % mile of Perdido Bay. The entrance is 
shoal, there being a little more than z feet at  M. L. W. in the main channel. Inside, the 
lagoon deepens to fathoms, which can be carried about three-quarters its length. At the 
head of the lagoon the water shoals, but good water can be carried as far as the ditch which 
is cut through to Perdido Bay. The shore line was found very much changed from that of 
the old survey. 

The work in Escambia Bay extknded from the L. & N. R. R. bridge to a line drawn from 
Garcon Point to Emanuel Point. In general, more water was found than was shown on the 
old survey, this being especially true of the water on the oyster reefs. , 

East River, a t  the extremity of East.Bay, is 3 miles long by % mile wide. I t  is a fine 
body of water without shoals and is easily entered. The hydrography was extended into 
East Bay. 

The naphtha launch attached to the Transit was a valuable adjunct. I t  is  Lieutenant 
Swift's opinion that this type of launch, when once thoroughly understood, is as well, if not 
better suited to hydrographic work than any steam launch. The parts are simple and retain 
their, adjustment; i t  is easily operated and not very expensive. 

In  sounding, a pole was always used up to depths of I G  feet. In soft mud,.owing to the 
disk on the end, correct soundings could be obtained where a lead was misleading on account 
of its sinking into the mud. 

The party was disbanded and the Transit laid up May I, the officers returning to the Blake 
and resuming their duties on board that vessel. 

The work of this little party is excellent in  many respects and 'deserves commendation. 
Lieutenant Swift has served on board the vessels of the survey for a number of years, this 
his second tour of duty, and I cheerfully testify'to his ability as a commanding officer and 
hydrographer. 

The steamer Endeavor, having on board the party under the charge of Lieut. E. H. Tillman, 
U. S. N., Assistant, after having towed steam launch No. 23 from Hull, Massachusetts, to 
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Eastport, Maine, was temporarily employed under the Superintendent's personal direction 
in  'running ranges, building signals, etc., for use in determining and marking the "Water 
Boundary" between the United States and Canada. 

On the passage to and from Eastport the party made special hydrographic examinations 
in seven different localities along the coast of Maine. After refitting a t  Boston, the Bndeavor 
proceeded t9  Long Island Sound where special examinations were made in numerous localities 
between Hammonassett Point, Connecticut., and Rye Neck, New York. 

This work was closed on September I I and the Coast Pilot work commenced. This con- 
sisted in verifying sailing lines and collecting general and special information for a Coast Pilot 
volume t,o cover the coast between Coney Island, New York, and Cape Charles, Virginia. 
Incidental to the work, Northeast End Five Fathom Bank, Five Fathom Bank and Winter 
Quarter light vessels were accurately located. 

The  Eltdeavor arrived a t  Baltimore on October 2, and October 5 Lieutenant Tillman 
was relieved of the command by Lieut. L. M. Garret, U. S. N., Assistant, who a t  once began 

' 

preparing the vessel for work on the southern coast. Lieutenant Tillman resumed his 
duties in this office as Chief of the Coast Pilot Division. 

Pursuant to instructions Lieutenant Garret and party left Baltimore on January 5, 1894, 
for Brunswick, Georgia, to make a detailed survey of the outer bar of the entrance to St. Simon 
Sound. After encountering many difficulties due to  the loss or destruction of trigonometric 
stations, a sufficient number of points were established. Sounding was commenced on Feb- 
ruary 6 ,  and finished March 20. 

Two months' observations of tides resulted in a plane agreeing exactly with the six 
months' series of the Corps of Engineers, United States Army, both as to range and reference 
to the bench. An excellent skries of comparative observations were made a t  a staff pumped 
in the sand near the crest of the outer bar, and the results were' used in making time allow- 
ance in the  reductions of soundings. 

The  results of this survey are highly satisfactory in every respect, and the accuracy and 
completeness of every detail are a credit to Lieutenant Garrett and his party. 

From Brunswick ~ i e u t e n a n t  Garrett sailed to Savannah River, Georgia., where he a t  once . 
proceeded to carefully locate all light-houses, beacons, jetties, etc., correcting errors in exist- 
ing charts and determining the advisability of a resurvey of Tybee Roads and Bar. This 
work occupied the party until April ,IS. 

The  Light-House Board having requested a careful survey of the Outer Shoals, Cape . 
Hatteras, North Carolina, Lieutenant Garrett was instructed to carry out the work. The 
object of this survey was to determine alocation fpr an  apparatus by means of which borings 
might be obtained and the nature of the s t ra ta  determined and studied in connection with 
the question of erecting a light structure on the shoals. 

The party arrived in  the field April 18, and in spite of the obstacles and the various 
delays due to  the  extremely unfavorable conditions, the party finished the survey May 12. 

On the ~ G t h  the inspector of the district, Capt. Yates Sterling, U. S. N., arrived off Hatteras, 
and, after consultation with Lieutenant Garrett, the position 'for the boring apparatus was 
buoyed. The work for this party being finished, the ~ndeavo; returned to Baltimore to refit 
for the summer work. 

It is my opinion that this survey of the Outer Shoals is the most accurate that has yet 
been made, The  care and precision of not only this work, but all work conducted by Lieu- 
tenant Garrett, deserves the highest commendation. 

Hydrographic work was also executed by Assistant S. Forney on Cheputneticook Lake 
and the southern part of Grand Lake, New Brunswick and Maine, and by Assistant H. L. 
Marindin off the north shore of Nantucket, Massachusetts. 
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HYDROGRAPHY-PACIFIC COAST. 

The steamer Patterson, under the command of Lieut. Commander W. I. Moore, U. S. N., 
Assistant, having left San Francisco on April 13,1893, was a t  the beginning of the fiscal year 
actively engaged in a survey of Sitka Harbor and approaches, Southeast Alaska. 

The work, as is usual with this party, comprjsed astronomical obsetvations, measure- 
ment of base line, triangulation, topography, and hydrography, including very complete tidal 
and occasional current observations. Owing to the great irregularities in soundings on the 
inshore hydrography, i t  was found necessary to run the lines of soundings a t  very short 
intervals, while special developments were made wherever necessary. 

The results from this survey are satisfactory, and consist of numerous Fecords of the 
work, including three topographic and four hydrographic sheets. The photographic work 
of the season was unsuccessful, owing to the inferior quality of plates. 

During the latter part of the season a boathouse, with launch ways, was built for the 
Cosmos on Japonski Island. 

On September I the Patterson left Sitka, and, after picking up a t  various places six civil 
parties engaged in the boundary survey, and landing two of them at  Port Townsend, arrived 
a t  San Francisco on September 18, 1893. 

The ~ a v )  Department, having requested the measuring of a 3-mile e x t e n s i ~ n  to the 
Santa Barbara speed-trial course, laid out in 1890, Lieut. Commander Moore was instructed 
to proceed to the locality and execute this work. 

The Patterson arrived at Santa Barbara on October 25, and began to rebuild the old signals 
and to construct and determine new range signals. The course of 1890, over which the U. 
S. S. San fiatzcisco was tried, measured 39.98327 nautical miles ; the extension laid out by 
Lieut, Commander Moore is 2'99846 nautical miles, making the length of the new course 
42.98173 nautical miles. 

The Patterson, after taking part in the speed trial of the Olympia, which was successfully 
accomplished on December 15, returned to Mare Island Navy Yard on December 20. 

Until April 4, 1894, the party was engaged in office work, repairs of the vessel, and in 
experiments with wire for use in the measurement of base lines. After fitting out in San 
Francisco, and receiving on board Assistant Morse and Messrs. Edmunds and Taylor, with 
some field hands of the Alaska boundary party with their equipment, she sailed April 21 

and anchored at Port Townsend April 25. Here she received on board for transportation to 
Alaskg Assistants McGrath and Dickins and Mr. Tinsley and parties, also of the boundary 
survey. 

The Patterson left Port Townsend April 28, towing'the Earnest and in company with the 
HassZer, for Departure Bay, when, after coaling all the vessels, they proceeded to Alaska. 
0 n  May 3 the Patterson and Earnest grounded on the southern end of Warke Island, but came 
off on the following high water without serious damage and continued the voyage. After 
landing Assistant Dickins and Mr. Tinsley and party a t  Burroughs Bay, and transferring the 
schooner Earnest to the Hassler a t  Juneau, she proceeded to Sitka, arriving there May 12. 

On May 2 0  she left Sitka for Yakutat Bay, and aEter landing Assistant ,McGrath and Mr. 
Edlnunds and party near Point Manby on the 22d, returned the following day to Sitka, and 
then sailed for the working grouhd near the north end of Chatham Strait. 

At the close of the fiscal year the work of the season was well under way, the measure- 
ment of the primary base (I 950'58 metres long) with steel tape, was completed, the signals 
built, and the triangulation, topography, and hydrography were progressing satisfactorily. 
The astronomical work was retarded on account of cloudy and foggy weather. 

The steamer  hassle^, Lieut. G. B. Harber, U. S. N., Assistant, commanding, has been 
employed in connection with the Boundary Survey in carrying chronometer comparisons 
between the field parties a t  Sitka. During July and August, 1893, she made four trips for 
exchange of errors between Sitka and the observatories a t  the head of Taku Inlet, a t  Wran- 
gel1 and a t  Burroughs Bay. 
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On the first trip in July the Nassler transported Assistant McGrath, with his party and 
outfit, from Taku Inlet to Wrangell, and on the second trip in  same month transferred Assis- 
tant Ogden with his party fr6m Taku Inlet to Wrangell. During the first trip in August a 
reef to the south of Annette Island, and another in Kasaan Bay, were located. 

In  company with the Patterson and Earnest, the Na~sler returned to Puget Sound, arriving 
a t  Tacoma September 26, where she was moored for the winter. 

On April 27, 1894, a t  Tacoma, the vessel received on board the officers and men of 
several of the Boundary Survey parties with all their camp outfit, instruments, stores, etc., 
and joining the Patftrson at Port Townsend, sailed for Pyramid Harbor, Southeast Alaska, 
stopping en reute a t  Port Simpson for the steam launch Puca, a t  Wrangell for boats and lum- 
ber, and a t  Juneau for a member of the Canadian surveying party. 

She arrived a t  Pyramid Harbor May 12, landed the civil parties, and on May 16, obser- 
vations having been obtained a t  the shore observatory, she sailed for Sitka, and returned 
to Pyramid Harbor on May 22, thus completing one round trip of chronometer exchange. 
During the month of June she made two more trips between these same points, and went to 
Loring for Assistant Dickins's party, landing them at  Fyramid Harbor June 18. 

During and between these runs the party on board the HassZer was engaged i n  sketch- 
ing in  the topographical features that  have been omitted on certain of our charts, and that, 
i t  was thought, might be of service to  the  mariner. At the end of the fiscal year the area 
covered consisted of 225 square miles. 

I beg in this connection to call your attention to the excellent work of this party in con. 
nection with the Boundary Survey, and the intelligent and thorough manner in which the 
topographical sketching was done. I t  is true that the first-mentioned work consisted in 
simply making the runs from one station to another, yet in a country where fog, rain, and 
gales of wind are the rule, where much of the route lies along a rocky, uncharted regidn, i t  
requires navigation of a high order, which was displayed with skill by the  commanding 
officer, Lieutenant Harber. 

Lieut. F. H. Crosby, U. S. N., Assistant, assumed command of the steamer McArthzdr on 
June 20, 1893. This vessel had previously been disabled by losing her propeller at sea, and 
as no money was available to replace it, the vessel was detained. , Soon after the appropria- 
tion of 1894 became available the vessel was put under repairs and made serviceable for 
work. 

Pursuant to a request from the Navy Department the ~ c h r t h u r  was directed November 
I ,  to proceed to Santa Barbara to take part in the speed trial of the Olynlpia. While on the 
coast of southern California Lieutenant Crosby was instructed to make certain investigations 
and hydrographic examipations. 

Between the trials of the Olympia the party went to San Pedro and obtained the latest 
survey of the  harbor from the  Corps of Engineers, United States Army, and investigated 
the physical and commercial features of that  place. The new railroad wharf a t  Port Los 
Angeles was located, Lieutenant Crosby reporting that the name of "Port Los Angeles" 
covered nothing but the wharf, and that the name was recognized officially because i t  had 
been made a port of entry. Port Ballona exists in name only. 

Redondo Beach wharf was located by the party. 
The  final speed trial of the Olynljlia took place on December IS,  and the Wcdrthur sailed 

for San Diego to  make a hydrographic examination of the Middle Ground bar and of certain 
reported outlying dangers,that had never been located. The results of this survey have been 
indicated on our charts; they show a depth of 23 feet over the bar, and the Middle Ground 
cut, dredged by the United States Engineers, filled in. New Hope Rock was located and was 
found nearly a mile farther south, and farther off shore, than reported. Lieutenant Crosby 
reports, " no one had any knowledge of a rock southwest of Point Lorna Lighthouse near the 
position given for a dangerous rock, nor could I f ind~any  indication of it, except by one 
sounding which I think proved to  be false, by about three hours' work around i ts  position." 
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The McArtkar reached San Francisco Harbor on January 10,1894. While at'san Fran- 
cisco awaiting suitable weather for the continuation of the work on the coast o'f Washington, 
the party developed the inshore hydrography a t  the entrance to San Francisco Bay whenever 
the sea and weather would permit. 

On April 4 the McArfhur sailed for Gray's Harbor, Washington, arriving April 8. 
Preparations were immediately made to continue the  coast hydrography from James Island, 
Washington, to the southward. Signals were built and determined and a tide gauge was 
established on Destruction Island. 

This work is  the most difficult and hazardous of any on the coast of the United States. 
The frequent and heavy gales of the North Pacific, with the attending tremendous seas, 
come home on these treacherous shores. Add to this, sudden'and prolonged fogs and widely 
separated harbors, that can only be entered in good weather, and conditions will be presented 
which require judgment, nerve, and experience, not only as a hydrographer, but as a command- 
ing officer. Lieutenant Crosby's long and successful experience on the survey as a subordi- 
nate, and as a chief of party, coupled with unusual skill and judgment in handling vessels, 
admirably fitted him for this service, and I felt in  securing himafor: this work that the Sur- 
vey had the very best material that could be obtained anywhere. 

The progress of the party a t  the close of the fiscal year exceeded my highest expecta- 
tion, 886 miles of lines having been executed. 

During the working season from July I to October 10, 1893, the steamer Gedmjl, Lieut. 
Lucian Flynne, U. S. N., Assistant, commanding, and party, were engaged primarily in 
cooperating with Assistant J. J. Gilbert in the triangulation of the Straits of Juan de  Fuca, 
and, a t  such times as a division of forces could be made, in continuing the hydrography 
in the strait between Pillar Rock and Cape Flattery. Two special examinations were made, 
one near Duncan Rock off Tatoosh Island, another off Middle Point, Admiralty Inlet. 

At  the conclusion of the work the vessel went to Seattle for the winter to repair and 
refit for the work of the following season. 

The party left for the  working ground, a t  the eastern end of the Strait of Juan de Fuca, 
on May 8, 1894, and was subsequently joined by Assistant Gilbert for combined operations 
in Washington Sound. Hydrography was carried on whenever circumstances would permit, 
and consisted in developing more closely the banks and shoals in the eastern part of the 
strait from Ediz Hook to Whidby Island. By June 30, 1894, an area of 214 geographical 
square miles had been covered. 

I t  affords me pleasure to say that  the work of this party in every way was performed 
with great satisfaction, and the good judgment and skill exercised by Lieutenant Flynne in 
managing the ship details of the combined party, and the harmony which exists in all the 
details calls for commendation. 
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Siatetlreni of Hydrographic Surveys executed during the f i ca l j~cpr  ending June 30, 1894. 
* - 

~ a r t i o s .  I 1 I 1 1 Number of- I 
Lomlitles. S u e  by- 1 S h o o 1  1 k 

-,--,...- ------ 

*Inlotted on  six 

different slleeta. 

1 

2 
2 

1 

3 

4 

6 

4 

4 

3 

3 

12 ------.. * b u n d i n g s  plot- 

I I tad on ,heat C44. 

sheota 1881 and 
1610. 

1 

---- 

.-- 
---- 

2 
' 

---. 

---- 

---. 

---- 

---. 

---- 

---- 

8 1 ---.I 8trnit of Buca. onetern part  ------ 1 L. Flynrre, U. 8. N 1 1 1 80 000 1 2 t  1 1 493 1 000 1 325 1 214 1 t EBtlmnted. 
1-10 000 

9 ---- Sitka Harbor and Appronchea, W.I. Moore, U.8.N ---. I 4* 2-20 MK, md/ 18 / 12 297 / 10 045 / 1 410 I 7 ( *Also ' three topo- ( 1 Aleaka . . grnplrical sheets. 

Chlpunotlcook Lako and  soutl~-  
ern pnrt  of Grand Lake, New 
Brunswick, and  Maine. 

E x a m i n a t i o n  8lollgCOaIItof 

Xa ine  (novon localities). 
nnatou IIarbor arld Approaches -- 
Boston Harbor and Approaches 

(additionnl work for fivesheeta). 

Nsntuckot, north shore, Bnr l t  
Point  to  Grcnt Point. 

Long Islnnd Sound (ddit ionul  
work, Guillord to Port Cllester). 

Search for  rel~orted shoals OR 
conat of Ysr j l and .  

OuterShoal, Cape Batteras, Nortll 
Carolina. 

Asl~loy, Cooper,atld Wando rivere, 
North Cnrolina. 

Test lines ovor Ssvaunah Iliver 
bar, and locating Hghte an11 
buoye. 

Outer Bar, Entranco to St.Simons 
Sound, Georgia. 

St. Lucin Inlet, Indian Rlvor, 
Florida. 

&arch forshoalspot, offEntranco 

I :3 -.-- 

0 1 ---- 
1 

10 ---- Southorn Alas,ka, Chnrt 8.100 .---- 0. B. Hsrber, U.S. N ---- 
t o p  o grnpl~lcal  
roconuaissaneo. -- 

4- 
10 2 

12 Grand total for tho year  ending June 30, 1894 -------. 27 .--------. 

I S.Fornoy ------------. ' 

E:.II.Tillmnn,U.8.N. 

W.F. Low, U. s. N ---. 
W. F.Law, U.8.N ---. 
. 

11. L. Marindin ------. 

E. If. Tillman, U.8.N - 

G.W.?douta, u .8 .~---  

L. I. Garrett, IJ. 9. N -- 

R. a. Pock, U.S. h'----- 

L. ?d.Garrett, U.S. N-- 

L. M. Garrett, U.S. N-- 

Q.W.Moutz,U.S.N--- 

G. W. Mentz,U. 8. N 
t o  Talrlpn Bay, Florida. 

I'cnsllcola Bay, Florida, mlddlo 

pnrt. 
Escambia Bay, East River, nnd Big 

Lagoon ( P e n w o l n  Bay). 
Search forroportedl0-fathom bank 

off Gouth Pass, Miseirulippi Rivor. 
Eutraucn to  San Diego Bay, Cali- 

fornln. 
Coast of Washington, Grnys Har- 

hor to  Jarnos Island. 
Strnlt of Fucn, wentorn part  ------ 
Off Tatoosll Islaud and off Bllddlo 

Point ladditlonal work). 

3 

7 

7 

8 
8 

Naval Party No. I determined the following light vessels: Northeast end of Five Fathom 
Bank, Five Fathom Bank and Winter Quarter Shoal. Also engagedin Coast Pilot work. Naval 
Party No. 3 determined the following light vessels: Pollock Rip, Shovelful Shoal, Hand- 
kerchief, Great Round Shoal, Cross Rip, Succonesset- Shoal, Vineyard Sound (Sow and Pigs), 
Bartlett Reef, Sandy Hook, and Scotland. Naval Party No. 8 was primarily engaged in 

G. W.hIentz, U.S. N 

P, Swift, Li. 9. h'-------. 

G, W. BIentr, U. 8. S 

F. E. Crosby, U. S. N ---. 

Y. H. Crosby, U. 8. N ---. 

L. Flynno, U. 8. N ----. 
L. Flynno, U. 8. N ----. 

---. 

---- 

---. 

---- 
---- 



REPORT FOR 1894-PART I. REPORT OF HYDROGRAPHIC INSPECTOR. 126 

cooperating with Assistant Gilbert in the triangulation of Strait of Juan de Fuca. Naval 
Party No. g was engaged part of the time in transporting boundary survey parties; also 
measured eastern extension of 3 nautical miles to Santa Barbara Trial Course (for O&ttt- 
pia's trial). Naval Party No. ro carried on topographical work during and between trips 
from Pyramid Harbor and Sitka, carrying chronometers ; was also engaged in transporting 
United States and Canadian boundary survey parties. 

Number of specimens of bottom, 77. 
Current stations occupied by hydrographic parties, 70. 

HTDROGRAPHIC DIVISION. 

Lieut. Robt. T. Jasper, U. S. N., having been detached May 8, 18g3, this ~ i v i s i o n  was 
under my personal supervision until August.24, on which date Lieut. Walter McLean, U. S. 
N., Assistant, assumed charge, and under his able management continued the work on the 
general lines of his predecessor. This Division is in a high state of efficiency, and much 
credit is due the personnel for the excellent manner in which the work is carried out. I 
beg to invite your attention to the report of Lieutenant McLean, forwarded herewith, and 
relating to the work p e r f ~ r m e d  by. the Division. 

COAST PILOT DIVISION. 

This Division was in charge of Lieut. E. H. Tillman, U. S. N., Assistant, until June 16, 
1894, when he was detached by order of the Navy Department, his term of service on the 
Survey having expired. 

The work of this Division is so well and favorably known to the office and the maritime 
public through its publications, that i t  is only necessary for me to refer to the report of 
Lieutenant Tillman, transmitted herewith. 

A tide and current chart for Nantucket and Vineyard sounds was devised by Lieuten- 
ant  Tillman and Mr. John Ross, which has been favorably criticised by seafaring men who 
have used it. 

I beg, in this connection, to express my appreciation of the services of Lieutenant Till- 
man whilst in charge of this Division. The interest manifested in the work, and the skill 
and ability exercised in every detail, merits special notice. 

Lieut. Commander S. M. Ackley, U. S. N., the Hydrographic Inspector, being absent in 
Alaska, I continued as acting Hydrographic Inspector until October 30, 1893, When Lieut. 
Commander Ackley was detached from the Survey and ordered to command the U. S. S. 
Yantic, and I succeeded him as Hydrographic Inspector. 

I t  is my painful duty to note the death of Lieut. Chas. F. Emmerich, U. S. N., Assistant. 
This officer, after serving as executive of the Nassler during the spring and sumnier of 1893, 
in Alaska, in obedience to instructions from this office, reported on board the McArthur 
December 4, 1893, a t  San Pedro, California, for the command of that vessel, but being ill he 
did not assume command. Soon after t h e  return of the McArthur, January I I ,  1894, to San 
Francisco, Lieutenant Emmerich was carried to the Naval Hospital a t  Mare Island, January 
26, where he died February 4, 1894. Lieutenant Emmerich was an officer of ability, and he 
gave great promise of becoming a successful chief of party. 

REPAIRS AND MAINTENANCE O F  VESSELS. 
ATLANTIC COAST. 

The steamer Bache was thoroughly overhauled and repaired a t  the works of Messrs. 
Brown & Miller, Jersey City, New Jersey, this firm having been awarded the contract for 
new motive power. 

The Bathe is an iron vessel, built in 1871, sheathed with wood in 1880, and rebolted in 1890. 
I n  removing the old engine and boiler the frames and floors were found in very bad 

condition, and the iron plating of the s k ~ n  entirely gone in several places. Angle irons 
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were bolted to the frames, and the wood sheathing bolted through the angles; the keel bolts 
were renewed as well as the defective bolts under the water tanks, and the floors and bulk- 
heads either renewed or thoroughly repaired. Besides the new engine and boiler and the 
above-mentioned repairs, the main and spar decks were thoroughly overhauled or renewed, 
calked, and the spar deck re-covered. Several spar-deck beams were replaced and secured 
with hanging knees, and new steel deck beams were secured over the boiler. The following 
were renewed: Main topmast, trestle tree, jib boom, main-deck port shutters, catheads, head 
rail, waterways forward, water tanks, fire-room floor plates, wood floor in coal bunkers, ven- 
tilators for boiler room, exh'aust pipe, pilot house, propeller, etc. In December the repairs 
were finished ?nd the vessel proceeded to her working ground on the coast of South Caro- 
lina. In June a new propeller shaft, full length, was supplied. It is my belief that the 
vessel will now be serviceable for at least ten years, with the usual small repairs each year. 

Blake.-The boilers of the Blake were retubed at Baltimore. She was docked, and the 
holding-down bolts renewed and mooring bits replaced. Other minor repairs were made to 
boilers, engine, rigging, and hull. This vessel was built in 1874 and is in good condition, 
considering her age. Her crank shaft is out of line, and the main-engine cylinder should 
be rebored and lined up. She will probably be given a general ov.erhauling very soon. 

Endeavor.-This vessel is more than thirty years old and is in very good condition. She 
received during the year new steam reversing gear, engine-room keelsons, shoe, rudder and 
rudder post, and some minor repairs to galley, closets, hull, and machinery. 

The schooners Eagre, Quick, Z'ratzsit, and Spy received a number of small repairs. The 
decks of the Eagre were calked. I t  will probably be necessary in the near future to give 
this vessel an extensive overhauling. 

The Quick is a composite vessel built in 1'873, and has never had extensive repairs. Her 
top sides are badly decayed and the bolts and frames very much corroded. Unless she is 
generally repaired, which may amount to practically rebuilding her, she can not be service- 
able much longer. 

PACIFIC COAST. 

Pattevsoa.-Repairs 'were made to this vessel as follows: Hawse pipe, main deck, rudder, 
jib boom, steering-screw gear, closets, galley, engine, piping, connections, etc. The electric- 
bell circuits were renewed and the cabin upholstered. The boats were thoroughly over- 
hauled, and a new hull for steam cutter, a whaleboat, and dinghy supplied. 

The boiler and decks of the vessel are in bad condition, and unless renewed the vessel 
must soon be laid up, as she will be unable to keep the sea. 

I have asked for a separate appropriation for repairing the Patterson, as the small amount 
now allowed will not permit new boilers and decks for the vessel and at the same time main- 
tain the other vessels of the Survey. 

Hasslcr.--This vessel was docked and painted and fitted with radiators for heating. 
Repairs were made to engine, boiler, pumps, skylights, deck, galley, etc. 

This vessel was built in 1872, of iron; her hull in places, particularly under the machinery 
space, is badly corroded, and she has been pronounced unsafe for outside work. I do not 
consider i t  for the best interests of the Government to make any extensive repairs on her. 

. Md~t/tur.-As soon as the appropriation became available this vessel was supplied with 
a new composition propeller and propeller shaft, eccentrics and straps, feed pipes, steel pis- 
ton rings, crank pin and brasses, braces for thrust bearing, windlass shaft, stand for sounding 
machine, lining for stern bearing, and closets for cabin. The following were repaired: 
Pumps, safety valve, rudder support, windlass valve gear, boat davits, closets, metal, and gal- 
ley. The cabin transoms were upholstered, the main deck calked, and the vessel painted 
throughout. The McArfhur is in good condition, but will require new metal sheathing, and 
new canvas on her spar deck. 
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Gedney.-This vessel had repairs made to engine, boiler, windlass, pumps, deck house, 
boats, davits, etc, She is in good condition, but will probably need oyerhauling in the near 
future. 
' 

The  Cosmos, Fuca, and Atlantic coast launches received some minor repairs. 
Steam launches for the Bache, Blake, Btideavor, and McArthur were contrgcted for, but not 

finished a t  the end of the year. 
The schooner Yukon and launch Helen, being no longer required, were sold a t  Tacoma, 

Washington, a t  public auction. 
REMARKS. 

With the exception of the Pattevson, built in 1884, all the vessels of the survey are old, and 
will require a larger expenditure for repairs in the future. 

I beg in  this connection to invite your attention to the condition of our work and the 
vessels on the Pacific coast. We have, as yet, made no surveys in Western Alaska and the 
Aleutian Islands, and as there is a growing demand for this work, i t  is, in my opinion, imper- 
ative that i t  should be commenced. The McArthrrr and Gedney are not suitable to encounter 
the boisterous weather of that region ; the Hassler, now condemned for outside work, will no 
doubt soon disappear from our list, and there remains the Pattersorz only for this service. 
This vessel, however, is now engaged on the surveys of Southeast Alaska, where she will be 
employed for some years. I t  is, therefore, ih my opinion, necessary to ask Congress for an 
appropriation to build a vessel for this service. This vessel should be built of wood or steel, 
with a cellular bottom, and large enough to k,eep the sea in any weather if necessary. She 
should be built with a view to carryinjr large quantities of coal and stores of, all kinds. A 
vessel able to-do the work required would cost $125 ooo. 

I would also recommend that some steps be taken to explore the delta of the Yukon, and 
the channels leading from the sea into that  river. 

I can not too strongly urge the necessity for an  extended system of current observations. 
In  many localities a knowledge of the current is of greater importance to the seaman than a 
knowledge of the tides. 

We have many observations over different portions of the coast, but, as a rule, they were 
made by hydrographic parties merely incidental to the work. Current observations for use 
in predictions, must be made systematically and with the same care as tidal observations, 
and I beg to recommend that Congress be asked to appropriate a sufficient amount to com- 
mence this important work. 

Mr. J. H, Roeth has satisfactorily performed the clerical duties under this office. 
Very respectfully, 

JEFF. F. MOSER, 
Lieutenant Cormnander, U. S. N., 

Hydrographic Inspcctov Coast and Geodeh'c Survey. 
The SUPERINTENDENT, 

U. S. Coast and Geodefic Survey, 
Washi~igton, 1). C. 

REPORT O F  T H E  HYDROGRAPHIC DIVISION FOR T H E  FISCAL YEAR ENDING J U N E  30,1894. 

UNITED STATES COAST AND GEODETIC SURYEY, 
lifashington, D. C., October 13,1894. 

S ~ R :  I have the honor to submit the following report of the work done by the Hydro- 
graphic Division during the fiscal year ending June 30, 1894. 

I assumed charge of the Division on August 24, 1893, and during the year have followed, 
very generally, the methods of my predecessor in the conduct of the work of the Division, 
which has remained, in nature and scope, what i t  has been for some years past. 
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The permanent force a t  work in the Division during the year has consisted of Messrs. 
W. C. Willenbucher and F. C. Donn, draughtsmen, and Mr. E. H. Wyvill, chart corrector. 
The duties of these gentlemen have ,been performed in a most satisfactory and efficient 
manner and the zeal and faithfulness of each calls for my commendation. By their industry 
and attention to their dpties these gentlemen have a t  all times kept the work of the Divi- 
sion well in hand and up  to date. T o  Mr. Willenbucher is due especial credit for the energy 
and promptness with which he has performed the multifarious duties that  devolved upon him 
as chief draughtsman of the Division. Mr. Wyvill has performed his multiplicity of duties as 
draughtsman and clerk in the office of the Division most satisfactorily, and I beg to earnestly 
renew the recommendation of my predecessor concerning his reclassification and advancc- 
ment. 

Mr. F. W. Clay received a probationary appointment as draughtsman and was assigned 
to this Division on November 29, 1893. From January I to June I, 1894, Mr. Clay was attached 
as draughtsman to a hydrographic party in  the field, an  experience that has been of much 
practical value in enabling Mr. Clay to  adapt himself to his duties in the Division with com- 
mendable efficiency. During the year Mr. Clay's work in the Division has been of a minor 
nature, but has been performed very satisfactorily. 

Information received from the Unite States Engineers concerning the improvements in 
progress under their supervision has provbd of great value in the preparation of charts issued 
by this Office, and I would urge that  efforts be continued to have such information furnished 
with promptness and without specific request. 

During the year 40 original hydrographic sheets, involving 67 540 angles and 333 559 
soundings, have been pIotted and drawn; 7 0  drawings of llydrography and 42 proofs of 
new issues of charts have been revised, verified, and corrected, and aids to navigation have 
been plotted on, or titles and notes have been supplied for, 148 new issues of charts. 

T h e  work of the Division has further included a large amount of miscellaneous draft- 
ing, the  investigation and disposal of constan:ly received information from all sources con- 
cerning changes and corrections needed on the charts; the preparation and supervision of 
the publication of the monthly Notice to  Mariners; and a considerable amount of general 
and routine correspondence and other miscellaneous work. For a more detailed statement 
of the work performed by the employees of the Division, I refer you to the monthly state- 
ments submitted during the year. 

Very respectfully, 
WALTER MCLEAN, 

Lieut. U. S. Nary, 
Chief Hydrographic Division. 

Lieut. Comdr. JEFF. F. MOSER, 
U. S. Navy, 

Hydvographic Inspector Coast and Geodetic Survey. 
Washington, 0. C. 

REPORT OF THE COAST PILOT DIVISION FOR T H E  FISCAL YEAR ENDING JUNE 30, 1894. 

Washington, D. C., June , 1894. 
SIR: I have the honor to  submit the following report of the work of the Coast Pilot 

Division for the fiscal year ending June 30, 1894: 
Under the general direction of the Superintendent And supervision of the Hydrographic 

Inspector, the duties of this Division involve the execution of work both a t  the office and 
in the field. 
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At the beginning of the fiscal year I was in command of the Coast Survey steamer Endeavor, 
and with my party, consisting of Mr. John Ross, compiler in the Coast Pilot Division, and 
Mr. C Lee Green, yeoman of the Endeavor, was engaged in making special hydrographic 
examinations along the north shore of Long Island Sound. Work in this locality was 
closed on September g, 1893, and the Coast Pilot work of verifying the data and sailing 
lines for a Coast Pilot volume to cover the coast from New York to Chesapeake Bay entrance 
was begun. This work was finished October I,  when I proceeded to Baltimore, where I 
was relieved, October 5,.of the command of the Endeavor by Lieut. L. M. Garrett, U. S. N. 
Upon being detached from the vessel, October 10th and ~ r s t ,  respectively, Mr. Ross and 
myself returned to the Office. My report to the Superintendent, dated October 23, 1893, 
gives the details of the work executed while afloat. 

On July 1 2  the last proofs of "United States Coast Pilot, Atlantic Coast, Part III- 
From Cape Ann to Point Judith," were returned to the printer and the bound volume was 
ready for issue on September 30. 

After returning to the office in October, the preparation of manuscript for "United 
~ t a i e s  Coast Pilot, Atlantic Coast, Part V-From New York to Chesapeake Bay Entrance," 
was continued, and on December 18, con~pleted and sent to the printer. The last proofs 
of this volume were returned to the printer on March 10, 1894, and the bound volumes 
received by the Office for issue, April 28, following. 

From December 18, 1893, to March lo, 1894, when not occupied in reading and correcting 
proofs, and from the latter date until the end of the fiscal year, the Division was engaged 
mainly in the preparation of manuscript for a volume to be entitled " United States Coast 
Pilot, Atlantic Coast, Part VII-From Chesapeake Bay Entrance to Key West," and ,which, 
when issued, will complete the  series covering the coast from Eastyort, Maine, to Key West, 
Florida. A greater part of the manuscript for the volume has been prepared and put in 
shape, but a considerable amount of labor is yet necessary before i t  will be ready to send 
to the printer. 

In  addition to other office work of the Division, united States Coast Pilots, Atlantic 
Coast, Parts I, 11,111, IV, V, and VI  are corrected to date of issue, for all important infor- 
mation, affecting them, received a t  this office. I n  this connection I recommend that in 
future the edition of any of the Coast Pilot volumes b,e limited to six hundred (600) copies. 
The  frequent changes in aids to navigation, depth on bars and in channels, etc., make 
necessary corrections to Coast Pilot volumes and accumulate very rapidly, and these cor- 
rections become so numerous for volumes that have been in print three or four years or 
longer that they can not be made without much labor, and without detracting to a con- 
siderable extent: from the appearance and usefulness of the volume. The labor of correcting 
a large number of volunles which have been in print a number of years is as great as the 
labor of preparing a new edition, and the cost of a new edition is comparatively little. 

In  connection with the work of the Division a new method for graphically delineating 
information relating to tides and currents along continuous bodies of water, was devised 
by Mr. John Ross and myself, and upon this method a tide and current chart of Nantucket 
and Vineyard sounds was prepared and submitted to the Office for publication. An edition 
of three hundred (300) copies of the chart was printed, and nearly one-half of them dis- 
tributed for trial, criticism, and suggestions, among those whom i t  was thought might be 
interested in the matter. Letters have been received from a number of persons to whom 
the chart was sent, and the opinions expressed have been unanimous in commendation of' 
the method and the chart itself has been highly praised by those most familiar with the 
waters covered. I t  has been suggested that a chart of this kind covering Long Island 
Sound and East River would be invaluable. 

A considerable amount of roctine work has been performed in keeping a record of 
changes, reported dangers, hydrographic examinations, new information available, etc., 
up to date. 

9. EX. 8-9 
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Mr. John Ross was employed in  the Division as a co~npiler during the entire fiscal year, 
and it is a pleasure as well as a duty for me to testify to the valuable services he has ren- 
dered in the work both ashore and afloat. 

Mr. Talbot Pulizzi has been employed during the entire fiscal year in copying manu- 
script, entering corrections in Coast ,Pilot volumes, and in posting the files of the Division, 
and has given satisfaction. 

Very respectfully, 
E. H. TILI-MAN, 

Lieut., U. S. N., 
Assistant Coast and Geodetic Survey. 

Lieut. Comdr. JEFF. F. MOSER, 
U. S. liravy, 

Hydrographic Inspector Coast and Geodetic Survey, 
Washington, D. C. 
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Lieutenant Commanders ------------------------------------.------.---------------------------------------. 3 
Lieutenant8 -----------.----------.----------------------------------------------------.--.------------------ 11 
Lioutanout8 (junior grarie) ----.------- L .................................................................. 11 
ICnalgne----------------------------------------------------------------------------------------------------- 15 
P m o d  Atmistunt Pnymaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Passcd Aseistnnt Surgoons -------.----------------------------.--------- .------.---------------------------- 3 
AselstRnt Burgeon--------------------------------------------------------------------------------------- 1 
Pasaod Aealetant Englnoors ...................................... 2 
Aseietutlt Euginoors-- ---------------------------------------.-------------------.-.------------------.------- 3 - 

60 
NOTE.-From tho statomout immediately following i t  nppenrs tha t  of tho 80 officers nbovo namod,30 woro on  duty in tho Survuy a t  thu clow of 

the  Bwl year. 

List of Naval Oficers attached to the UnitcJ Statcs Coast a+ Geodctic Survey drcl-i!~~ the jscal year 
elzdi71g j t ~ r e  30, 2894. 

-- . -. - . - - - - . -- - -- -- 

Xamo. Date I Dato 
~lbtachod. j 1 a t  dotwl~ed.  : Ilumurks. 

:.-- . 

LIEUTENANT COMSIAND- rs810~8-continuod.  
Ens. 

Oct. 2, 1880 
i 

1. F. h o r  ......... I o a t t u h o d  .......... Still in aorvico. C.S.Stnmlortll ........ Aug.31.1802 Doc. 21,1893 

Apr. 25,1803 ---------.---- Still in aorvicu. 
LIEUTENANT%. 

.......---- .............. .----------- .............. 
F. 11. Cruaby ------------ Jnuo20,1893 .--.---------.I Still In sorvico. :I T,loyd If. Cl~undlor -.--- JunolR, 1803 _------------. Still in  sorvlco. 
Goo. TV. Ucntz ---------- 
C. F. Emrncrich --------- 
Luciar~ Flynuo 

Ju ly  0,1892 
Apr. 6,1833 

J A.Bhoarmm ......... 1 Jan.  1, I894 .............. Still in 8arvico. 
Jns. H.Soarn ------------, Mar. 31,1804 --------------I Stlll ill aorvlca 
\Vnltor McLenn --------- Aug. 21,1883 -------------- Still In service. i Chna. H.L. Lowudes ---' Doc. 1,1892 ;----------.---; Still in  aorvico. 
W.S.Dauaon ----------- Jan.  0,1804 ---------.---- Still in servico. ' / Goo. II. Burbur .--------! Ju ly  10,1803 ! -------------- Still In sorvlce. 

LIEUTENAN?-JUNIOR ABBISTAST LIUBOEON. 
I 

ORAUE. 

W.L.  Burdick ----------I Aug.l7,18DO July 31,1803 

ISAGT ASSISTANT 
PNOIXBRIUI. 

It. F. Lop .  ............. ........ Still in aorvlcc. 
A. P.Niblack -----------! Fob. 0,1803 Oct. 29,1883 .............. ........... 
F n n k l l u  Swift --------- J u l y  20,1802 J11no12,1804 
L. J. C l ~ k . - -  ........... Sopt.18.1891 ..-..-.-..... ( Stlll lu  aonlco. ! 

I Hugh Rodmu11 --------- Apr. 1,1801 ---- L Stlll in scrrico. IT. C. Luopold --------- JIsr.:%O, 189:1 ! ----------.--- 1 Stlll in  8crrlrc. 

LNBIONB. I , Audrow BIrAllistcr ---- Jan .  1S,1301 I P!i:l in  rcrvicc. 

J. O. Doyle ------------- July 0,1891 Fcb.20, 1804 ; !, 1~.~ .11crber t  ---------- 1Inr.24,18!12 --.----.-.-..! st i l l  ill scrvlco. 

I I i; ! I - .- ........ 

Apr. 1,1802 

BUUOEOXN. 

C. J. Docliur 

Juuo  6,1802 ,.-------------I Still In sorvica. i 

i Still 111 scrvlco. / 
Died Fub. 3,1804. , 

I 
I 
1 Still In 6orvico. 

DInr. 31,1894 
Juuo24,18R3 

P ~ E I J  A S ~ W A N T  

1I.K. n ~ n l ~ n m  --------. 
F. D. I b s o t t  ----------- 

-------------- Still i n  sorvice. 
Stlll i n  sorvlce. 



132 UNITED STATES COAST AND GEODETIC SURVEY. 

List of Naval Oficers attached to f& United Stales Coast and Geodetic Survey June 30, 1894. 

COAST AND GEODETIC SURVEY OFFICE. 

Lieut. Commander Jeff. F. Moser, Hydrographic Inspector. 
Lieut. Walter McLean, Chief of Hydrographic Division. 
P. A. Paymaster Livingston Hunt, in charge of Navy Pay Accounts. 
Steamer Bache (Atlantic Coast).-Lieut. Robt. G. Peck, commanding; Lieut. W. S. Benson; 

Ensigns G. W. Kline, C. M. McCormick, and J.  W. Oman; P. A. Surg. Geo. H. Barber; 
Asst. Engineer Andrew McAllister. 

Steamer Blake (Atlantic Coast).-Lieut. Geo. W. Mentz, commanding; Lieut. J. A. Shear- 
man; Ensign F. B. Bassett; Asst. Surg. J. A. Guthrie; P. A. Engineer K. McAlpine. 

Steanrer Erideavor (Atlantic Coast).-Lieut. L. M. Garrett, commanding; Ensigns J. J. 
Blandin and C. P. Plunkett. 

Schooner Eagre (Atlantic Coast),-Lieut. W. F. Low, commanding; Lieut. char.  S.  Ripley; 
Ensign Lloyd H. Chandler. 

Steatjler Patterson (Pacific Coast).-Lieut. Commander W. I. Moore, commanding; Lieuts. 
Jas. H. Sears, R. I?. Lopez, and Hugh Rodman; Ensigns W. B. Hoggatt and G. Tarbox; P. A. 
Surg. C. J. Decker; Asst. Engineer H. G. Leopold. 

Steanier Hassler (Pacific Coast).-Lieut. Giles B. Harber, commanding; Lieut. A. C. AImy; 
Ensigns W. S.,Cloke and H. K, Benham; P. A. Surg. Chas. H. T. Lowndes; Asst. Engineer W. 
C. Herbert. 

Steamer McAr fhur  (Pacific Coast).-Lieut. F. H. Crosby, commanding; Ensign Chas. P. 
Eaton. 

Steamer Gednry (Pacific Coast).-Lieut. Lucian Plynne, commanding; Lieut. L. J. Clark. 

Names of Vessels, their tonnage, efc., ilt the service of the United States Coast and Geodetic Survey 
during the fiScaC year endi71g June 30, 1894. 

/ 

BEOAPITULATION. 

No. 

1 
2 
3 

4 
6 

7 
8 
1 
2 

3 
4 

, 6 
6j  

-- 

To~rnngo. 

463 
310 
2911 
182 
174 
130 

86 
26 

102 
80 

63 

43 
36 

Nsmo of V w l .  

Steamor PaUereon 
Steamer IIon~kr 
Steamor 
Stosmor Dache---_------.-.----'-------------------..-------------- 
Stoamer aedncy-----------------------------.---------------- 

Stonmcr NcArfhur ------ - 
Steamer &&avor ----------- ---------------- - - -  
Steamor Cormor------------------------------------------.----- 
khooncr figls------------------------------------------------ 

Schooner Conus1 ------. ----- ------ 
ScI~oonorl~&Ie~-------------------.--------------------------------- 
Bchooner Quick------------------------------------------------- 
Sclioonor 'fiaMil------------------------------------.------------ 
Belioonor gym 

Complomont of- 
-- 

OWcors. 

12 
10 
10 

10 
8 
7 

. 7 
3 

6 
. 6 

6 
4 

' 3 
3 

Men. 
- 

40 

34 
38 

38 

20 
30 
24 

7 
26 

18 
14 
12 

0 
9 



UNITED STATES COAST AND GEODETIC SURVEY. 

O F F I C E  R E P O R T  No. 3. 

WASHINGTON, D. C., LFebruary 14, 1895. 

DEAR SIR : I beg to submit herewith the accompanying statement of the expenditures for 
the Coast and Geodetic Survey and for the,Ofiice of Standard Weights and Measures for the 
fiscal year 'ending June 30, 1894, and for the preceding years embraced within the limits of 
the law for making such expenditures, as exhibited by the books and records on file in this 
office, to which your careful attention is respectfully called. 

. I am, with great respect, 
R. J. GRIFFIN, 

Disbursing Agent, 
Uni'ied States Coast and Geodeh'c Survey. 

Gen. W. W. DUFFIELD, 
Superintendent, Coast and Geodetic Survcy, 

Washitrgton, D. C. 

c ~ o n e e  Ex. Doo. No. 324, Fifty-third Congrese, third eeeeion.] 

EXPENDITURES, COAST AND GEODETIC SURVEY, FISCAL YEAR 1894. 

Letter from the Secretary of the Treasury, transmitting n deiailed statetnenf of the expendifures of the 
'Coast and Geodetic S u ~ e y  for the jiscal year ended June 30,1894. 

February 1g,18g~.-Referred to the Committee on Expenditures of the Treasury Department, 
and ordered to be printed. 

TREASURY DEPARTMENT, 
OFF~CE OF THE SECRETARY, 

WASHINGTON, D. C., Iicbruary 18,1895. 

SIR : I n  compliance with section 264 of the Revised Statutes o'f the United States, I have 
the honor to transmit herewith a statement of the expenditures in the United States Coast 
and Geodetic Survey for the fiscal year ended June 30, 1894. 

Respectfully, yours, 
J. G. CARLISLE, 

Secretary. 
Hon. CHARLES F. CRISP, 

Speaker of the House of Represent~tives. 
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S T A T E M E N T  O F  T H E  E X P E N D I T U R E S  O F  T H E  U. S. COAST AN-D GEODETIC S U R V E Y  

F O R  T H E  FISCAL YEAR E N D I N G  J U N E  30, 1894. 

[Propared pursunut to act approved March 3, 1863.1 

Sultzr-ies-Pay of field ofictrs.  

I To whom paid. I Timn omploycd. 1 Amount. j 

( Thomas C. Nondenl~nll.------------.----------~ I One year  -1 88 000.00 1 
Cllorles A. Ychott ............................... Ono year 
Georgo navidnon .-_--- rlo 
Dcnjnmiu .\. Colonna -------------------------.- .--.-.do .------------------------.--------------- 
Angust118 F. Ibdgom .--.------------------------ ------do .------------. ------ -------- --.----.-----.. 
Gcorge A. Fairflt~ld ............................. 1 --___-do .------.-.---------------- - ----------------.-------- 
Alonzo T.Xo~m~nn---------------------~~-------------do.~--------------.-~+.--.--------------------~------.. 

! Wllllatn 11. Donnis 1 ---.--. .----- ------do .--------------------.---- - ......................... 
John  W. Dorm ---------------------------------~------do . O O O O ~ ~ ~ ~ ~ ~ ~ ~ O ~ - ~ ~ O - - - - - -  --------- - - -00-0000000--00 1 
William Eimhock .------------_.----------------, do -------- 
Herbert G. Ogden .---..------------------------- II::Lo - - - 0 0 ~  -- ---- - -----. ------------------------.------- 
Otto R. Tittmann 1 ------do ------.-------.--------..---------------.------------ 
Honry L. Whiting ----.-.------------------,---- I _----- do 

i 
I 

Edward Goodfellou. -_--------.------------------ ------ do . 2 400.00 
J o h n  J. Gilbert ---------------------------------' -----. do 

Ja~nea 9. Lawson --------------. .---------------- Four  n lon tb ,  sovor~ d a ~ s  -------------------------------.--- 
Uichnrd Y. Dncllo ---..-------------------------- Ono ~ O a r  -------..---------.------------------.-------_----- I 
Chnrloe IT. Boyd ----------------.--------------- ------do -----------------------~-----~---------.---- 
Franlc Wnlloy Perkins .......................... I -----. do ------------------~---.---------------IIIIIIIIIIIII 
F n r r ~ k  D. Grn~~ger.-----------------------------*------do---------------------------------------.---------- 

! Garshorn Cnulford ------do ................................................... 
Bpcuccr C. XcCorklo --.------------------------- I E ight  m o n t h ~ ,  twouty days -------.------------------------- 
E d r i n  Smlth ----.------------------------------I Orlo year ----.-----------------IIIIIIIIIIIIIIIIIII.-------- 
John F. l'ratt ---------------..-----------------. ------do .---------------------------.---------------..------- 2 000'00 I Cophas S. Sinclair ------------------,---------- ------do ---------.------------------------------------------ 2 000'00 
Edmurld F. Dlckins ............................. 1 ------do ----------------- I .................................. 2 000.00 I I 
Dallas R. Wnlnwrigl~t  -------------------------.. ------do -------------.---------------------------------- .--- 
Richard E.I lal ter  -----------------------------------do--------------------------------------:------------- 
Bto l~n~an  Fornoy . . . . . . . . . . . . . . . . . . . . . . .  ------do ------.-------------------------------- 
Wlll iu~n C. Hodgklns ---- .--------------.-------, -----.do 
Emsmus D. Preston -----.---------------------A- ------do ............................ ....................... 
James D. Daylor -.------------------------------ ------do -----------------------------------.--------------- 
John E. McGrath ------ do--- ................................................ 

I Isuuc Wluaton -.---------------------------- ------do ------ - ............................................ 
Philip A. Wolkor ............................. 
J O ~ U  A. Flemor .---------: ---------.--.---- ---- Fino  mouths,sovonteen days ------- ..................... I 
Jmaph Hergedi~cimer -------.---.---------------' One month ------------- .................................. I 
Chnrlos T. Iurdolla ------------------.----.-- ----; ........................ 
Washington Irviug Viual-------------------- ---!------do---------------------------- ........................ 
Charles H. Van Ordon ...................... ---- ' - -----do-----------------  - -  . --------_------ 
wromollt M O ~ O  ----.-------.----------------- ---! Nlno months, twelve days .................................. 
Walter D. Fslrflold -------.----------------- -----I Ton mouths --------------- .............................. 

AID. 

I. B~~~~~~ ----------I On0 W g h t  month6 0. furlongh) -:--------------------- 1 . 102 .*o 
- .  - - 

285.28 
304 
.g 

1 400 .00 
1 200 .00 
1 200.00 

John A. Flomor --------------------------------I TWO mo"th8, thlrtoon days ------,-------------------- -- 
Fromont  one -----I TWO montIl0, oighmon days ----- ............................ 
Walt01 B. palrfleld -------------.-------- ---. --- 
Fred A. Young ---------I-------- -------------- 

TWO months ------------ .................................. 
On0 Your-------- ---- .......................... ---- 

John Nebon -----------.---.--------- ------do------------------ 
~ e o r g o  R. Putnam ------"--.------ ----------- -----do---------------- --------_---------------------- I 



REPORT FOR 1894-PART I. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

Salaries-Pay o f  jeZd o#cers. 
.. - . - - . . . -. . . - . -. 

To wllom paid. Tlmo un~ployod. I Amount. I 

Salaries-Pay o f  o#ce forcc. 

Albort L. Bnldwln ..................... --------- One year I 
Iiarrlson L. 8tldham ........................ ---- Three months- ......................... 
Honrl B. von der Tronck ------------- ----------- Ono month, nixteon days -------------.--------------------- 

To whom pald. 

. 720'00 

180.00 
90.10 

Tlme employed. 

Charlos C. Yatos ....................... --------- Throe months ................................ .------------- 180'00 
Frod'k Y. Mom -------- .-----do ................................................. 180.00 
O w  B. r o c  - - - I t  nont l~n  . .  478'00 1 I Bamuol B. Tinsley -----.-------------.------ ---- Ono ycar 
Robert L. Farin .......................... ------do 

t E p e n d t n r e  

Expenditures ..----I 

Unoxpended balance -------.------ -- 

DlBUUUBlNO AUPNTe. 

John \V. Paraon8 ........................... ---- Eight mouths, on0 day 2 -------- I I 
Robert J. QrMn Tl~roo lnonthn, thirty days --.----.------------------------- 

O E N R R A L  OFPIOX ABRIBTANT. 

Marshall W. Wines -------------------------?--- One yoar ------------_.--.-----------.--------------------- 1 

I ,  I 
C l l l E I  01 DIVIBION OF 1.IIIIlAHY AN11 AIICIIIVFXI. I 

720 '00 
720 '00 -- 

108 008.32 

119 600.00 

108 008.32 -- 
13 891 3 8  

Frnncls li. P a m n s  ............................. t Onu year --------------.--------------.-------------------- I 

CI.ERK TO BUPERINTENDRNT. 

Martin Bonsel--------------------------------- 

CLERK TO ALIBIBTANT IN OUAHOE. 

Adelbort B. Slmons 

CLEIIKR. 

Wllllam n. Chilton -----------------.---------I 
Nicholas Q. IIenry 
John EL Bnloot----------------------------..----------do 
Wllllam C. Nnupln - -------- 
Artomus Mnrtiu -------- ------------- ---- ------ 
John W. Whltnlrer ----- ---- 

i 

One yoar---..--------------------------.-----------_---_--- I 
! 

One year ---_-------__.__----_----.--_--------.------------ 

Ono yoar .................................................. 
I 

------do ----__-------- .--------------------------------- i 
------do ................................................... 
------do ----------- .---.---------.------------ 
T l ~ r m  tnonths, two days 

Eugono B. \\'ll:s - ---- One yoar -----------.------------------------------------ 
Freeman R. aroeu---~------------------------------do i 
Frnnk \V. Edmunds ........................... 
J. lTonry.Rootlr - ---- 
Ann G. Randall ----- 
Eugono Rhodes --------,-------------------- 
&phls 8. IIeln -I 

Ida M. I'ock 

-----.do --------------.------------------------------I 
-----.do 
Fivo monthn, flftootl days 
Ono yoar 
Nlno months, twenty-two dnys --------------------1-1-1-1-1-1-1-1-1-1 

Nine monthn, twonty-twodays 

CIIAHT COIlRECTUIUI. 

Edward If. H'yvill--------------------------- Ono yoar --------.------------------------------------.-- 
J a m ~  II. Uarkor ------ do 
Archle Upparman ----------------------- ------do ----.--------------------------------------------- 
Henry R. Garland ----.-----I----------- Six monthr, twelvoduys 
Mary L. Hnndlan 81x monthsl twelvedays .--.--..-------------------._------- 
AM Q. - - I - -- 



UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

Salaries-Pay of ofice force. 

I -- To whom wid. Time employed. 

I ' BUOY COLOPIBTB. ' I 1 

1 Barry J. Van Der Oeek 0.0 y u r  -----------..----------------------------- I I 

J e n n i e s .  Bitch --------------------------- 
Bophlo 8. Hein -------I---------- A 

Lily A. Yapen ........................... One year --.--------------_------------------- 
Virginia IIanlson ............................. ------do .. . .....----------------------------- 
Kate Lawn --------------_.--------------- ------do 
Ida  M. Peck ------------------------------- I TWO months, eight days -----------.-------------------- 
Alice Q. Rnvillo One year 
Alice F. Curlislo ------------------------.----- I Nino months, twenty days ,------------------,------------- 
Florence Brower ----------------,-------,--- One yoar ---. -----.------------------------------------- 
Thackor Y. Walker ............................ Ono month, twenty-five days 
John Dale ------------------------me--------- One yoar 
Ivy Hill ------------------------------ 1-- Two months, eight days 
Willio P. Mangum E'lvo months, Aftwn days.. 

Daniel Hnrloy ----------,---------------- One yoor -----------,----------------------------- 

Ono yoar ---------------------------------- 
Two months, eight days .---_---,----------------- 

( Adolph Lindenkohl ......................... One yoor ----,---------------------------------- I I 
Honry Lindenkohl ---------------.--------- ------do -.------_------------------------ L ------------.. 
Eclwin H. Bowlor ........................... do ----- -------------------------.---------------- 
Willlam 0. Willenbucher ----------I----- ------do 

1 Berdiuand Westdahl--------------------------- I - -  do 1 
Erneat J. Sommor -.-_-,-------------------- ------do -----..-c--------,---------------------------- 
h n k  C. Donn .............................. -----do 
David M. Elldreth ------do ----------------------------------------------..---- 
Charles H. Deetz ............................ 1 ------do .................................................. 
Goo. F. Pohlera ---------_--------------------, ------ do ------------------------------------------------.-- 
Edmund P. Ellis -----, ------------------- .-----do -------------------------,---------------------- 
Charier Mahon -------------_,----------- ------do I 
Paul Erichsen --------------.-----------------I do i Everett 8. Mitchell ------------.--,----------- Eloven months, twonty-slx days 
Willlam R. Doores .......................... @even rnonths,ten days 

h v o n  monthq two days 
Two months, twentyono dnyn .......................... 

Alex. 8. Ohristlo ............................ Twentyall; day. -------,-----I----------,------------ 

Edward 8. Courtenay --,----------------------- One year _'-------------- 
Yyrick H. Doolietlo ---,.,--,--..,------------- .-----do ,------,----..-,-,-----___-..---------------------- 
John W. Parsons -----,------------------------- Two months, twonty-two daye 
John B. Bontelle ................................ One yoar ----.--.-----------: ....................... 
Leland P. &ldy -----------.---..---------..------ ------do -------------------------,-------------------- 

Henry B a q n a r  1 ----do -------, 
Daniel L. Hazard -----------------.----------- I ------ do ..----,-----------_----------------_---------- 
Charlee H. Hummell---..--------------------- ------do ............................................. 
Prank M. Littlo ----- 1 ......................... -----do .............................................. 
Rollin A. Hsrrls ................................. ------ do .............................................. 
L1H.n Pike ..................................... ------do -----,---------------------------------- 
Harry F. Blynn .......................... -----do ---,.,---,-------_------------------- 

Wil1l.m A. Thompson --,------------------ - - -  One year ------- -,,--_--------------------- 

John Q. Thompson .-----------------I---- ---- Two months, twenty-two days .------_------ - 
Henry Ef. Knight --------------------------.-. One year -----,-.----------_------------_---------_---- 
Theodore W-bach ----- - ------ --------- ------do --------- -,--------------------------- 
~ n g a s t  p e m n  ,-------------- ,- - - - -  ------do ----.---__.-------_-------------------- 

Amount. 



REPORT FOR 1894-PART I. 

E X P E N D I T W E B  O F  COAST AND GEODETIC SURVEY, 1894. 

Salaries-Pay of ofice force. 
Q 

I I To whom paid. Tlmo op~ployod. 1 Amount. 

Edwaid 3. Enthoffer ---------------- - - - - - - - - -  Ono yenr -------------.---------------------------- 
Wllllam H. Davlo---~--------,--------------------do----------------~-~-------------------------- 
Edward R. 61po ------------------ ------------ ------do *---------- 
Wllllam I?. Peabody -----.----.. ------ --- ------do --------------------------------------------..---- 
Henry L. Thompaon ------------ Elght months, thirteen days 
Willlam A. Van Doren --------------- --------. One yeor ............................................... 
Alfred H. Bofton ---------.------------- 2---- ---- --.-- do .................................... 1 11111111111-- 

Em11 A. Kubel--- ,----------------- ---------- One month, Afteendays -------------,.--_----.------.-- 
Oeorgo Hergeshelmor -------------- ---------- One year ............................................... 

I 
Frank Q. Wurdemann --------------- ----------- ------do .................................................. 
IIarry R. XcCabe ......................... ----- Eleven months, five days ------------------------------.--. 
Gilbert F. Dawnon ------,------------------- Ono year ........................................... 

I Danlel 0. Ohapman ---------------------------I One yew ----------,_----------------,--__--,, I 
L. P. Koyser ............................ ---- One year ----,: -----------.---------------------------- I .  PLATE PBINTPBB. 

Frank Moore One year ----_-------------------------------- 
Charles J. Iiarlow .-----do ,-..--------------.---------.-------_---------.- 
Rlchard 8. Brlglrt ------------------------.--- -,---do --------------------------------------,---------- 
T h o r n ~  A. Bulllvan -.-------------------------- One month, nlne days ----------.--: ------------------- 
Eberhard Fordan Ono yenr ---------- .................................. 
Abraham D. Lovl--------------------------- Nluo montha, olghtwn days -.-------------------------.. 
h'oll Bryant -------------.------------------ One month, twenty-one days -.--------- -----------,------ ,I 

I PLATR PILINTERB' IIILPERB. I I 
William H. Wnddl~igton .-------------------- One year .- -----.------- -- 
Ohnrlos F. Locraft .......................... ----do ------I----------.. .--.-------------,--------- 
Otto Kemmler ----------------,-------------- Ten months, seven days ----------------------------.------ 
Willlam 11. Ilorno -----,-_--------------- One month, nlne days -------------,------------.--------- 
Louis L. Williams ------_-------------------.--- One year ------ 
Paul Doxter ----------.--------------- .- ------- Elght months, nlne days -------------I,-------------.--- 
Frank 0. Qohro ................................. One month, twenty-four days ------,_--, -----.---------.. 
Sandy Bruce ---.---.----,---------------------- Twelve days ----,-------------------------------- 

' 

INBTRVMPNT YIAXEW. 
Ernest Q. Fischer --------.----------------- One year --------.-------------------------------------- 
Oloment Jncomiol------ ---. --------- ------do ----------------.------------,--------------- 
Wil l im lt. \Vhltman ---.--------------------- -----do ---------------------"--------,.--------------.. .-- I 
Stuphen A. Kearoey ......................... -----do 

Clalonce E. Bogonnas ------------- - ------_-- -----do ----------------------------------------------.--. 
Jacob Bcl~wan ------do ................................................. 
Mlohoel Luuxmann, jr ------------------- _-----do -----------,------,--------------.--------- 

Eorace 0. French-.----- --------- --,,. One year ----------- .................................... 
Deorgo W. Olarvoe .--------------- - ------- .-----do -,,---------.------~-------.----------------- 
Oharlos N. Darnall ------------------ - -----._-- --.---do ------ ------- ------------------.---------------- 

PNOINEEB. 
John A. Watts---- --- ------- Ono year ------------ ................................. I I 

' JANITOB. 5 

Walter P. B ~ m s e p  .---------,,,--------,- One year --.----------------------- I I 
I BHILLED LABORER. 

Robert T. m t t  ,--------_,,_------ 8evon month& elght dry8 ----------------.---,------ I 
VATOHYEN. 

Davld Parker ----.------,------------------ One y e u  ----- - ---- -------------- ---- - -.--------------- 
John W. Drum ............................... Eleven month~,  twenty-flve days ---.----------------------- I 



UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

Salaries-Pay of  ofice force. 

To whom p l d .  I Time omployod. ) Amount I 
PIREMEN. 

Horace Dyer -------------------.---------..-.-- 
Harrison Murray ............................... 
Willism H. Butler ----------------------.------- 

Willlpm 8. Butler .............................. Three months, twentyaeven days - - - - - - - - - - - - - - - -  284'67 
P. EL Wbito .................................... Five months, seven days .................................... 376.80 

On0 year -- 
Three months, twenty days ----.---------------------------- 
Eight monthq'four days -------_------.--------------------- 

I ~ d .  D. Scott .................................... 
Charlea Over -----.------------------------------ 
Neil Bryant -------.-------------------.-------- 
Sandy Bruce ................................... 
Charles 11. Jones ------,------------------------ 
Wm. R. XcLane ................................ 
Vcoute D o  
Thomu D l r G o i n ~  -------.--......... - ---------- 

Ed. D. Bcott ----,------------------------------ Eleven days --------------.-------------------------------. 
Boston Brown .-A .--------------------------- j Ono year ------------------ jjjjjjjjjjjjjjjjjjjjjjjj - -  1 650.00 
Samuel, L. Eubank ------------------------------: Tl~roo months, twenty-sevendays ------.------.------------. I 117.86 

$630'00 
191 '74 
372.18 

------do - 820 '00 
- -  0 - -  - -  820.00 
Two m0~1th8, twenty-eight days ....... ---- 1 200.68 I 

J. A. D o m y  Nineteen days- 
J. W. Red --....---------em 1 ------------------ 0no.year 
George Newman --------.---------------------- ------do ................................................... 
William Savoy ----------------.-------------- 81x months, tweuty-oight days .............................. i William Wsst ................................... One yesr ................................................. 

Elght months --------------------------------------------. 
One year ---------.----. -----.----___.--.------------.----. 
Ten months, ton days ...................................... 
Two months, twenty-flve days -----------:------------------ 
One year ----------.--------------------------- .------. ---- 

J m f  K. Hagmanu 
John W. Miner ------,-------------------------- 
C. E. Yarbom ----------------..------------------ 
\Villiam R. Whlto 
Attrell Richardson . . . . . . . . . . . . . . . . . . . .  - 
Dennis E. White ............................. -- 

REOAPITULATION. 

606% 
820 '00 

7W'W 
103.71 
820 '00 

Elght months, twenty-nevon days --------------------------. 
One month, twenty-flvo days ............................... 
Two months, twenty-nlno days ----------------------------. 
Two months,flve days ------------..-----------------------. 
One year 

------do -----,------------------------------------ I 

H a w  Bowdwin --------------------,-.---,, One year i 
John H. Manon ---,---------------------- -1- ----- do------------ ............................ ---.------ 

I Pay of fleld omcers--------,------------------------- 8108 008'32 
Pay of ofece forco--------------.------------------------------------------------------------------------- I 137 844'42 I 

660 '00 
360'08 
SE1.00 

Expenditures 137 844'42 

Apy,roprlatlon------------.-----------------------------------------------------------------------------. / 143 130'00 
137 844'42 

Unexpendedblance---------------------------------------------------------------.------------------- b 285'68 -- 

Total 

Total sum approprlatod for aplari08 -------------- ----------- ................................. 
Totoisumexpendodfor~~laries------.------------------------------------------------------~---------------- 

Unoxpendod balan~e-,-------------------------------------------------------------~--------- 

-- 
U3 862.74 --- -- 
262 730 .&-) 

243 862.14 

18 877 2 0  



REPORT FOR 1894-PART I. 

EXPENDI'MTREB O F  COAST AND GEODETIC SURVEY, 1894. 

Party expenses, 1894. 

ATLANTIC COAST. 

QULF COAST, ETC. 

I To whom pald. On what account. I Amount. 
! 

To wllom paid. I On what account. I Amount. 

n. ar. k h e  .................................. 
Chas. H. l3oyd .................................. 
Dolaware & Hudson Canal Co .................... 
John W. Donn .............................. 
Stohman Fornog 
L. Bf. Garrett ............................. 
W. C. Hodgkins 
0. T. Iardella . . . . . . . . . . . . . . . . . . . . . . . . . .  
W. F. LOW 
Goo. W. Montz 
H. G. Ogdon -----------------------..------------ 
Ilobert Q. Pock --------------------------------. 
L. A. Pmtt ................................... 
0. II. Tittmann .-----------------..-------------- 
W. I. Vlnal ...................... -------------- 
lionry L. Whltlng -------------.------------- 

J. Bf. Stone .................................. Oil for oteomer Bl& 
F. ~ w i f t  ~ydrography,  ~chooner ------------------rmrmrmrmrmrmrmrmrmrm 

P. A. FVolker Triangulation and topography 

Expondltures 

Approprlatlou ---------------.--------------------------------------- --. 
Lees 20 per cent transforred to Atlantic Ooast 1 $1 680'00 

Rxpendlturon 6 323'61 

Unexpehded balance ......................................................... 

~ ~ ~ ~ ~ r a ~ h ~  ----------------------------. 

------do 
Coal for stoamor BacBe ---------------------------.- ------ 
Topography 
Hydrognphy -------------- .......................... 
Hydrognyhy, etoamor El~deauor -----.---------------- 
Topograpliy ............................................ 

------ do 
Hydrogmpliy, nchooner EQOIe 
Stonge ............................................. 
Topogrnphy ----------.------------------------------ 
Eydrography, steamor Dadre -----------------.---------- 
Storage 
Topograpl~y ....................................... 1 

-----do -----.-------- .---------------------------------- 
Travol -------.-.---------..-.--------------------------- 

Cary & Co -------------------..-.--------------- Coal for etoamor Bloke 8 376 99 

F. W. Clay Tnvoling expenses 10 26 

I 81 m.81 
2 601 '08 

361 '92 
2 MB 81 
2 161 '58 
2 104.a 

726 '07 
1 442'95 

1 888.17 

0'00 

268 '97 
4 394'62 

39 '43 
277'22 

2 194'30 
139'00 

Expondltures --------------------------------------------------------.----------------------- 
. . ~ ~ ~ r o ~ r l a t i o n - - i  ----------------------------------------------- 

Add 20 per cont Pmm Gulf Const, otc -~--------------.-------~---------------------------------- 
Add 20 por cent from offahore wotk, otc 
Add 20 par cout from magnetlea ------.--.-.------------------------- tttttttttttttttt-t-tttt 

Add 10SA per cont frum levollng 
Add B per cont from tldes, otc ------------..---------------.-----------,,---.--------------------------- 

Expendituros-------------------------------------------------------.--------------------------- 

Unoxpended balauco .- 

Ormry & McClintack ............................ 
XcKenzie Oortlng 6 Co. 
Q. W. Meutx 
E. walley Perklns .............................. 

22 870 '13 

17 700'00 
1 880'00 

1 280'00 
610'00 

709'60 
1 017'00 

22 880t50 
22 870.13 -- 

20 '37 

3.00 

Storea for &oarnor Blake .................................... 
Storon for aterunor Blaks and schooners l to tu i4  and Quick ----- 
Hydrography, etoamer Bide 
~riongulafiqn and stonge ------------------------------%--- 

60 '83 
286'19 

1 63490 
1 088.64 



UNITED STATES COAST AND GEODETIC SURVEP. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

Party expenses, 2894. 
OFFSHORE WORK, ETO. 

I To whom pald. I On what acwunt. ' I Amount. 

PACIFIC COAST. 

Bolton Bron 
Castnor & Curmn -c- -C--C--C--C--C--C--C--C--C--C--C--C-- 

F. W. Clay .................................. 
Geo. Hall Co ------- I ............................ 
J. 60th Iiopkins & Co -- 7------------------------ 

C. A. Jonw B Co 
'Loud, Claridgo B Go 
W. F. Low ------: 
Q. W. Mcntz 
Wnllaco & 'Bro ----------------------------.----- 

ALASKA. 

Stores for steamer Blah 
Goal and briskets for staamer Blake 
Traveling oxpellses ........................................ 
Towing and pontooning stoamor B1d.e ------------------ 
Storea for staamor Blake ............................. .----- 
Buppllw for stoamor Blake ................................. 
Stores for steamer Blake .................................. 
Hydrography, schootl~r ----.------.------------------ 
IIydrogruphy, stoamor Blake 
Btorw for stoanler Bloke 

8101.46 
180.00 

2 '65 
,800'00 

64 '30 
47 .I6 

260 '07 
160'00 

2 714'00 
Zb7 '40 

Expenditure+ - ------------------ 
Appmprlatlon ........................................................................................... 
Leas 20 per w n t  trnosforrod to Atlantic Coast 81 280.00 
Expenditures 4 730'64 - 

Uuexpended balaoco 

. 

4 730 '84 __- 
0 400 '00 

0 010'64 -- 
383.30 

Amount. 
-- - 

$283'20 
3 803'62 

188'71 
30'00. 

1 236.07 
6 277'12 
1 107'08 
. 146.40 

01'80 
746 '02 

0 .W 

To whom pald. 
-- 

Bureau of Equipment, Navy 
F. H Crosby ----------...------------- - ---- 
Qoo. Davidaon .............................. 
E. F. ~ i c k i n s  --------- 
W. B. Fairlleld 
L, Flynno ................................. L 

J. J. Gilbert 
G. B. Harbor 
J. F. Pratt- ---------,--------,----------- 
A. F. Rodgem 
J. H. Bears --------------..----------------- 

To whom paid. 

-7 

~ d a m s  E X ~ I W  13 
0. I). Harber - 
W. I. Moore 

Expenditures I-------------,---- ----------------------------------.------ -------------------A- I 11 690.41 

On what account. 

Coal for steamer BicArlhur 
Hydrography, stonmor NcArUtur 
Triangulation, enlo of property, otc ---------.----.--------.. 
Btorago 
Purchase of outfit 
Hydrography, &amor Qedne~ .............................. 
Trinnylation, topography, and dorngo ..................... 
Ship keeping and sale of ltroporty 
Combinad operatlone and storago 
Topograpl~y, l~osturago, and atorngo 
Hydrography, steamor McArUlur ----..------------..---.-L--- 

hmountdiabumed-------------------------~--------------------------------------------------- 
Railroad scconnta referred for settlement --,---------- --------------- ................................ 

Add18percentfromPedicCorut-------------.-------------------------------------------------------- 

Amount dleburaed -----------------,-------------7-----------, 

Rallroad acwunta referred for settlement 1 Is yi;:: 
, I 

On what account. 

TrnnsPorbtion ----- .................................. 

11 684.67 
26 .84 

11 600.41 

8 400 00 

3 348.00 

11 748.00 

Expendltures---------------------------------------------------------------------..--_---.--------- 

Approyrlatiom----__--------------------,-------------------------------------------------------------- 
Less 18 par cent transferrod to Alnnka ......................................................... $3 348 '00 
Expondltnres 062.01 ------ 

Unexpendedbalance 

Amount. 
-- 

~8 . ~ a  

14 002'01 

18 000.00 

17 410'91 

1 180'00 

H y d r o g r a ~ h ~ ,  n ~ m o r  Hauler 2 824.78 

IIydro~mphy, etaamer PaUermf -------_-----------..--------) 8 001.74 



REPORT FOR 1894-PART I. 

EXPENDITZnaES O F  COAST AND G1EODETIC SURVEY, 1894. 

Party expenses, r894. 
TIDES, ma. 

I To whom ~ n l d .  I Ou wl~nt  nccount. I Amount. I 

COAST PILOT, ETC. - --- - - - - --- - - 
I To whom pald. On what ocwnnt. 1 

83 902'61 
1 800.00 

131 '01 
1 060.41 

242.38 
210'48 
876'60 
172.62 
182'M) 
480.00 --- 

0 056.01 

I Henry L. lbulndln ----- Pllyslcal hydrognrphy 

Expondltumn------------------------------------------------------------------------------------ 4 106.M 

Unoxpondod balance I-GI 

Approprlatlon----------------------------------------------.-----.---------------------------------------- 11 300.00 
Less 0 por cont tmnsferrod to Atlantlc Conat ...................................................... $1 017 '00 i Lmn 10% per cent transforrod to Conat Pilot, otc 1 186'60 , 
Expondlturos-----,-----------------.--------------------------------------------------------- 0 066'01 1 I 11 26R%1 

Unoxponaod lmlance--------------------------------------------------------.-------------------------- ' 41.40 

11. P. Rlttor .................................... 
Ellgono Volth .----------------------------.---.. 
3. G. Spnl~ldlng ---------------------.--- -------- 
G. A. FairRold 
Frcmont Yomo -.------------------------------- 

' Goorgo Dnvidnon ---------.---------------------- 
A F. g o  - - 
D i d  E n  - -  
p. V. Moss ------------ 1 --.-------------------- 

L. N. Garrett ---------------- Coast Pilot work 
Tslbot Pullzll -----. ........................... Sorvlcos ............................ ..................... 
Jo l~n  Boss ---..--.--.------.--------------------- Borvlces and tmvol-------------------------------------- 

. ' I  E. H. Tillnlnn ................................. Cooat Pllot work 

Exponditum------------------------------------------------------------.-----.---------- 

Approprlatlon------------~-----.--.---------------------.---------..-------------.--------------- 
Add 10% por cent from Tldoa, etc ----------,------------.--------------,---------,--------,---------- 

MAGNETICB. 

Servlcm ----------------------------------------,--------- 
Gnndy Hook Tidal---------------------------------------- 
Fort nnnllltou Tidal ------------------------------------.-- 
Fort IIamilton nud \Vnahingtoh Tidal ....................... 
Sltka-Tldnl ---------------t------.----------------------- 
&usallto Tidnl-------------------------------------------- 
1 Tidal 
o o r t  R. 1 T d  
Sorvlcos 

$801'03 
900.00 

1 b91.70 
1 011'01 -- 
4 105.64 

2 9M)'OO 
1 186.50 -- 
4 138 'GO 

To wllom pald. ' On what account. I Amount. I 

Exyondlturos ........................... - -----------------------------.--------------------.---------.. 

George Dayideon .----------------------------- Map~r t ics  ---------------- .----------------------------- I I a 6 . 2 0  I 

To whom psld. On what acoount. Amount. 

Isluc Wlnston ------,---------,-- - ----- ----- i -,-,----------------------- .-- %I 489 .GO 

Expendlturee - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - -  3 489 40 

Approprlatlon ...................... - ---------------------------------. 
Less 113% por cont transfsrrcd to Atlantlo Gnat  .............................................. $703'60 
Expondlturos ---------------------------------------------.----------------------------------- 8 480'00 

, - 4 l03.'10 -- 
Unuxpondod h l a n c e  ---------...-------------------------,-------------,,_--------------------------- 



UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

Par& expenges, 1894 
STATE SUBVEYB. 

I To whom pald. I On what account. I Amount. I I 

- - 

GRAVITY, ETC. 

I 

E. A. B O W ~ ~ T  ................................... 
A. H. Buchanan 
George Davidson 
G. A. Fair6old 
W. I). Falrfleld 
stehman Forney 
W. IL. Hoag .................................... 
w. C. Hodgkins --------------.------------------ 
Aug. F. Rodgem -----------------------..-..-----. 
0. n. Sinclair 

I To whom paid. I On what account. I Amount. j 

Triangulation .------------------------------------------- 
------ do 
California and Nevada boundary ------------------: -------- 
Traveling exponeen ----------- 

------do --------- 1 
Reconnnissanco and storpge 
Triangulation --_---------.,----_------------------- 

.-----do --- -------------------------,------,__-------- 
California and Nevada houndary -----------------.------. 
Traveling expnsen .----.---.------------------,--------. 

TBANBCONTINENTAL WORK. 

$l 168'00 
1 014.13 
4 728.53 

72 '07 
73.25 

3 011.21 
1 080'57 

7.65 2 7  
12'17 
76 '30 -- 

Amount disbursed -----------------,,---------------------------------- i 

Ibilrorrd aeconnta referrod for ~ t t l e m e n t  

Expenditures 

Approprlation-.------,--------------,-----..---------------------------------..----------------.--. 
Less 10 par cant transferred to transcontinental work .............................................. 81 600'00 
B ~ p n d l t u r e a  13 854'80 - 

Unexpended balance ------------------------------------.------------------------------------------ 

George Davidson ............................. 
Fauth & 00 -,--------------------------- ---- 
T. C. Bfendenhall.------------.----------------- 
E. D. Preston ---- 
G. R. Pntnam 
C. H. Sinclalr -----------------..---------------- 
Tlce & Lynch .................................. 

To whom p l d .  I On what account. 

12 083'00 
871 80 -- 

13 864'80 -- 
16 ti0090 

16 414'80 

186 '20 

(Longitudes ......................................... 2 

Qrnvlty observations .................................. 
Traveling expenms ---------,-------,--------------. L-- 
Gravity experiments and obnervatlons a t  Chicago ----.------- 
Gravity exprimonts and obacmations a t  Waehingtoo -------- 
Londtndes and latltndcs ------: ............................ 
Gravity exporimentn and trlangulatlon ..................... 

, 

576.70 
160'00 
21 '80 

137 "Ih 
432'53 
741 '00 
40'11 

B. A. Wo19 J r  ------------------- .------------- i 8orvlcea --,-,------,,------------------------------------- 

Expenditures ------------------------------,-------------------------._---_------------------ 
Appropriation .............................................................. '- ----me- 

Less IG per cont transferred to tnnscontinontal work ---------I--------------------_--- - ------- 5007'60 

E x p e n d i t u r e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 831.00 - 
*Unexpendedblan~e-------------------------------------~------------------------------- 

Wm. Eimbeck - -  
F. D. Granger ---,---------------------- --- 
A. Larkin ............................ ---------- 
B. nr, perkins --,--I------------------------- 

p. A. Welker- 

226 '00 

1 831 '00 -- -- 
4 060'00 

2 628'60 -- 
2 121.41 

R.ilroed accounts referred for settlement ------- ---------------- --- 
~x~enditnres---------------------------------------------------- ................................. 

Appropriation ---------------.--------------- --------------- .................... ---------------.------------ 
Add 10 per aent from State mnneya --------- -- ------.----------------,------. 
Add 16 per cent from gravity, etc ------------. ............................... ------ ------.----------------.- 

Expndittlrscl~--------+-~----------------------------------------------------..----------.--------. 

Unexpendsd Islance--------,-:---------------------- -------------------..----:----.-.--------------.. 

+ T ~ L  balance will be reduced by outstanding obligation. 

Triangulation, storage, and pssturago ...................... 
Triangulation and s t o w e ,  ---.-- ---.----------------------- 
Storage --7 .......................... ------------------- 
~econnai-rice, trlangulat~on, paeturage, and storngo -----.- 
Triangulation ----- ------------------------------------. 

373 e.57 -- 
14 037.07 

12 L % W . E  

1 680 '00 

607 

1.4 867 *60 
14 037.07 

210'83 1 

ge 336.21 

2 .40 
3'00 

. 1 ~1 .m 
1 269.34 

Amount dieburned ------------------ -.--------------------------- - ......................... .------- 14 204 



REPORT FOR 1894-PART 1. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

Party expenses, 1894. 
NAVY TRAVEL, ETC. 

To whom p i d .  1 On what account 

OLUEOTS NOT NAMED. 

~ . -  

S. ?I!. Ackloy, U. 8. Navy ..------- .----.. 
, A. C. Almy, U:S. h'avy .------------------------ 

G. H. Barbor, U. 8. Navy ------------ ----------- 
F. D. Bannett, U. S. Navy ---------------- ---- 
11. K. Bouham,.U. 8. Navy --------.--- ---------- 
W. 8. Bonmn, U. 9. Xnvy ----------------- ------- 

To whom paid. On what account. I Amount. / 

Mllongo -------._.------------------.-------------------. -- $242.00 
------ do -------.- .---------------,------------------------- 

I-- 
.-----do -------...-----------------.----------------------- 

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

------do ---------------------------------.------_--.------- 
------ do ----; 

J. J. Dlundln, U. 6. Navy do ----.--------.-------,----.-----.------~----_------- 
I.. J. Clark, U. 9. Navy --------------------------: ------ do 
C. P. Eaton, U. 8. ~ a v y  I do --------,--.------------------IIIIIIIIIIIIIIIII.II- 
C. 'tr. Emmerick, U. 8. Navy ---------------------: ------ do ----------------.-- dddddddddddddddddddddddddddddddd 

I 
L. M. Garrott, U. S. Navy -------------.------ --.I ------ do 
W. n. Hoggatt, U. S. Navy -----------.---------- ---.-- do ------------------.-------------------------------- 

I 

J. J. Gilbert ----------.--------- ---------------- ------do 
W. R. IIoag ....................... -------------- ------do -------------------I----.--.---------------- 
IVm. Holmos ...................... ------------- brvlcoa ----------- .- ............................... 
W. 0. ~ns~omba------------------------------ Btornge -----------------------------------. 
Q. \V. Blantz -------------- .- -------- - - - - - - - -  Outfit for atoamer Daoha 
\V. I, Mooro ...................... ------------- IVnys nnd bonthouw for stoam launch Oom~oa ---------------- 
Fromont Mom~-------.------------------------- Trnvellugexpens~---------------------------~-----~----. 
GoorgoOlsen .......................... - -  Servicoa ................................................ 
Puget Soulid Dry Dock Co ------------------- ---- 8111p kooplng 
F. IV. Porkina .......................... ---------i Trnvollngoxpnses ----------------------------.--------.. 

33 '44 
256'61 

3 '20 
71.62 
3 '28 

72 '88 

78 '30 
40.48 
m5.84 

John Brown -------------.-------- --------- 
A. II. Duchanan 
Qcorgo Davidson .................... ----------- 
6. F. Dlcklua ...................... ------------- 

Amount disbunod---------.----------------------------------------------------------------. 4 093.91 

R. F. Lops,  U. S. Xavy do ................................................... 
A. EfcAlilster, U. S, Navy ....................... ------do ---.--------------------------------------------- I IV. RIcLosn, 1:. 9. Navy .---------------.---.---- ------ do ................................................... 
C. W. Xontz, U. 9. Navy do -----------------------------._----.-------------- 
J. F. Hosor, U. 9. Navy do -.-----------------------------~--~----- 616.00 

! I f .  G. Peck, U. 8. Nnvy do ------------..--------------------_----------------- 1 36'48 
C. P. Plunkott, U. 8. Navy I ------ do ................................................... 

I 
68 '40 

C. S. Rlpley, U. S. Nnvy ......................... do ------------------------.-------------------------- I 61 '40 
J. I t  Soars, 0 .9 .  Nnvy .......................... ------do ----.--.----------------------------------------- "A '81 

J. A. Bhoarmnn, U. 8. Nn\.y ..................... ------ do ! 6 .80 

E. H. Tlllman, U. 8. Navy ....................... ------ do ----------.------------------------------------ i I 8 '20 

Expenditures 1 2 467.86 

Appropriation ---.--- .- 1 2 MOO 

Expondituros 2 467 '86 

IJnexpendod~alauca ...........---..--..-.------- L: .............................................. !-ZG I 

llallroad accounta roforrod for nottlomont 

Rxpendituros .. ............................................ . 4 006 '18 

Appr~prlatlon---.-----------------------------------------~----,-------------------------------------. 6 W'OO 

Expenditures -----..----------------------- - 4 096 '10 

*Unoxpondod 

Borvlcos and incldontal expensea 
Tmvollng oxpenacs 
Travol and aatronomlcal work ------------------------- 
Trnvoling oxponlos ----; 

*Thin balanco will Lo roducod by outstauding obllgatlou. 

$006'00 
47 '80 

443'08 
332.75 



UNITED STAPES COAST AND GEODETIC SURVEY. 

EXPENDITIJRES O F  COAST AND GEODETIC SURVEY, 1894. 

Par0 expenses, 1894. 

ItECAPITLZATION. 

[Ihowing expenditure8 in gro@(by subitoms) on account of the appropriation for party oxponsm, 1894.1 

CLASSIBICATION,OF EXPENI)ITURES FOR PABTY EXPENBEE, 1804. , 

Subitoms. 

AtlanticCoast 
Gulf Coaet, utc ---------------.-------- 
Offnhoro work, otc -; ----------------------. 
P ~ ~ l f l o  coast 1 
Alaeka 
Tides, etc 
Coast Pilot, etc 
Magnatlcs 
Lercllng 
Stnto surveys ................................................................................................ 

Tmecont tuenbl  work .......................... 
N a v  travel, etc -- ----------------- 
.ObJgcta not named - 

.. - 

Amount. 
. . - - - - . 
822 870'13 
5 323'51 
4 730.01 
13 Dl4 .SO 

11 664'5'1 
O 055.01 
4 105.64 

1 810.30 

3 480'M) 
12 083 '00 

1 831'00 

14 204 '10 
2 457 '80 
4 093.91 

113 405'60 

Triangulation ------------------~---------------------------.--..------------------------ 338 '01 

Topography ,-I- - 16 670. 67 

Railroad accounts referred to accounting omcors for sottlomont ---------------------I------------------- 1 421.07 I--- 
~xpendituren ------------------------- ......................................... 1 ------------- 114 820.65 

Totsl amount approprintmi for party exponsea, 1894- ----------...---------------------------------------- 122 200.00 
Total amount expouded for party expoms, 1894 2 ....................... 114 820.63 

Unexpondod balance i ............................. 1 7 373.37 

On what account. Amount. 

Coaat Pilot -------------------,------------------------------------------------------------------ 1 4 105.01 

Hydrography --------------------------------------------..-----.--------------------------- 
Trsnacontinenbl geodetic work ---------,-,-------------------------------------------------------- 
~ o i n l  for Etato su~veys  ----,------,------- .- ------------------------------ .------------------. 

46 408'71 

15 111 94 
13 242 3 0  



RErJORT FOR 1894-PART I. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

Alaska Boundary Survey. 

[From Marc11 1, 1804, to Jnnnary 31, 1895.1 

Rejairs of vessels, 1894. 

- . - -. - -- - 
To whom pald. 

. - - - . - -- . -- - - -- 
E. F. Dickins ....................... ------------ 
J. A. Flomor----------------------------------------do 
GIlos B. Harl~or,  U. 8. Nnvy --------------------,.----- 
John E. McGrnth ............................... 
F r o m o h t ~ o r a o ~ ~ ~ ~ ~ ~ ~ - ~ - - ~ - ~ ~ - - ~ ~ ~ ~ ~ ~ - - ~ ~ - - - - - - d o  

I To whom pnld. I On wha t  account. I A~oount. I 
Brown Dry Dock Co ............................ Steamer DncIe -----------.-----------------------------.. 
Brown & Miller -------------.------------------ Stonmor Dache ----------,---------------------.---------- 
C a m ~ ~ b e l l  & Zoll Co ........................... L- Stvamor Blaka .------------------------------------------- 
Clay & Torbonson ............................... Purclloso of fuur stoanl launch08 
Oroury & 3fcCllntock Stonmor Ulde  ............................................ 
F. 11. Crmby, U. 6. Knvy .------------------ '--. Stonmor NcArU~ttr 

1~11cInn Piynno, U. S. Navy ..................... Steamer 0ed11eu 
L. I. Garrett, U. B.,h'avy ...................... Stoamor B~deacor 

011 what  ncconnt. I Amount. 
- . - -- - - . - 
Doundary alrrvoy ......................................... 

do ---------------------------------------------..---- 
------ do 

J. F. P ~ n t t  ------------------.------------- ---- I------ do ................................................. 
Iforner P. Rlttor -------------.------------------, ---.-. do --------..------------------------------------------ 
8. B. Tinsloy ----..--------..----------------..----I Traveling exponsos ........................................ 

Amount disbnraod 
Rnllroad nccounts reforrod for eottlomont 

Expundituros ------------------------------------. -------- .---------------------------.--------------- 
Unexpndod bnlanco on hand Marc11 1, 1894 --.----------------------------.----------.-------------.--------- 
Ropnymont to  crodit of appropriation cartificato of doposlt, KO. 14 211 

Expondituro. --------------------------------------------.--.--------------------------------------- 
Prcscnt ~ m o x p n d o d  bdanco ----..---------------.-----------------------------------------------.-----. 

9. Ex. L 1 0  

, . . -. - . . . . -- 
O2 316.70 

1 400.17 
166%!l 

2 048'68 
808'67 

6 430.22 

1 412.37 
60 '30 

14 8'92 '10 
246 9.5 --- 

14 9'38 '96 

26 201.9ti 

10Wl 

26 281 '96 
14 038 'S6 -- 
11 349'61 

A. F. Grant .................................... Stcanlor Ilaclrs M .OO I 0. B. Herbor, U. S. iayy ....................... Stramor Iiamkr - GO2.12 

G. 11. Iinrbor, U. 8. Navy -------------.--------- 
J. Ifoodlms ......................... ------------ 
J. Hoodlrss --- ---- ---- 
1 .  F. L o  U 8. Navy - -  - - - - -  
G. \\'. hlontz, U. 6. Knvy ........................ 
W. 1. o o r o  U. 8. 8 - -  - - -  - 
l o r r i a ,  Tackor & Co ............................ 
R. G. Peck, U. 8. Navy ------------.------------ 

Stonn~cr E'IICQ ........................................... L .  

Schooner Qtcicl. 

Sclloonor 'ZkunsY ........................................... 
S c o o o r  E 
Stenrner llluke 
S t o n e r  a 
Yteamor Blake ------.-------------------------------------. 
Stoamor Bache --------.------------------------------------ 

60 '38 
45% 
38 '26 

(i2(1.27 
818.08 

2 130.65 

216.00 
2 518.10 

F. tjwlft, U. 8. Navy --------,-----------------.- I Bcl~oonor Ilto,~sU -.----------------------------------------. 
W. E. Woodall & Co ----------------------------I Stoumor Illaka ----- --------------------------------------.. 

Expndlturoe -------.----------------------------------.--------------------------------------------- 
Appropriatlo~~------------~-,-------------.---.----~---~---.-------------.--------------------.~--.--------- 

103'46 
664 '08 -- 

24 862.12 
-= 

25 000.00 



UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES O F  COAST AND QEODETIC SURVEY, 1894. 

Classz~cnlion of Expendifures for  Repairs of Vessels, r894. 

I I Nnmo of vcwl .  I Amount. I 

Publishing observatiotrs, r894. 

Stenmer Bache .............................................................................................. 
Stenmer B l d e  
Schooner Eagre ............................................................................................. 

Steamer f i m  
Steamor G e d w ~  --------.---------_-----------------------------------------. -------------------------------. 
Steamer Hankr --------------. -------------------------------------------------------.---------------------- 
Steamer DlcArUIur .----------. 
StonmerPatlerm~..------------------------------------------------------------------------------.----------. 
Schoouer 
Schooner Tramit 
Steam launchoe (purchase of )  ............................................................................ 

Total 

I To whom paid. i On what account. ( Amount. I 

- 

I Frederick V. Maur ............................. I Servlcea -------------------111111111111----------------- 1 $60 '00 I 

( Appropriation ........................................................................................ 1 1 000.00 ( 

11. L. Stidhnrn ................................. 
Y n n k  A. WollT, jr--: 
Clrae. C. Yaten .............................. 

Exponditt~ree-----------------------------------------------------------------------------------.----------.. 403'00 -- 
Unoxpended balance .---.....-: -.....-- .. ---.-------:------------------------------------------------- 1 637 .00' 1 

---- do 210'00 
.---do --------- - ------------------- -- ---- - ------.---------- 1 46'00 / 
---.do --------------.---- ...--..----.---------------------. 148 '00 

General expelrses, 1894. 

INSTRUYEWTS, INSTRUNENT SIIOP, CARPENTER SIIOP, DRAWING DIVISION, BOOX8, LlAPB, CHARTS, AND SUBSCRIPTIONS. 

To whom paid. I On what account. 1 Amount. 

D. Appleton & Co ---..-------------------------- Subscriptions ----_--_.------,--------------------__------ I I 
Aatronomlcal Journnl---.----------------------- Books .................................................. 
Astronomy and Astro-Physics ---- Subscriptions 
\Vm. Ballantyno & Sons ......................... B o o b  --.---------------------------------------------- 
D. Ballauf . . . . . . . . . . . . . . . . . . . . . . . . . .  Inetrumont shop .----.----------------------------------- 
Baltimore Oil and Orcurse Co -----------------.-- -----do -------.-,---------------------------------------- 
Louis M. Baum --------.-------------------- 'inatrumouts ............................................. 
Robert Beall ................................. -- Books .................................................... 
Charles Bockor Carpenter shop -------------------------: ----------------- 
BenedictBurnhnm Manufacturing Co -- ----- ---- Instrument shop -----------------------.--------------- 
John A. Braehaor .------------------------------ ----do -----------------------.----------------------- 
Brown B Rbnrp Mauuincturing Co ..-------------- ------do ---- ---,---_.------------------------------------- 
Buff B Bergor .................................. Instruments 
E. w. nulliuger ................................ Sukr ip t lons  ..------------------------------------------- 
J. H. Bunnoll & Co .......................... InntrumeUt shop--- ....................................... 
T. E. Rottom .-----------------.---------. .-----do -------------_---------------------.---,---------- 
John W. Cadby B O O ~ ~ - - - - -  -----------------------------._---------------- 
Wm, J. cnmpboll _-------------------..---------- ------ do ---- ............................................... 
CIW. T. ~ n r t e r  & ~o ............................ Instrument and carpentor shops -----------.---------------- 
~ h e  Celluloid co ................................ Instrument shop--------- -----,------------------------ 
J. B. Chnmborlaln ------do ---------------'--- ........................ .------ 
John Chatillon & Bonn ---------.-----_---------- InntrumontR ---- -- 
J. H. Chosley & co ----------------.------------- I u s t ~ m e u t  anal carpouter shops ......................... 



REPORT FOR 1894-PART I. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

General eQetrses, r894. 

INSTRULIE:NTS, 1NSTRUAIENT SHOP. OARPENTEX SIIOI'. IIRAWIKG DI\'ISION, DOOKS, MAPS, CIIARTS, AND SUDSCILIPTIONS- Con. 
tinood. 

To \r.l~orn ]Inid. I On what account. I 
Chnrcl~ d Rtopl~onson -------.-------------- ----- Carpontcr shop  ............................................ 
Goorgo \'. Crurson & Co ------------------ ------- Instrument shop ---------------------.--------------------- 

Edw. L. I)cnt Iron W o r k ~  .---------.------ ------! ------ do -------.-------.----------------------------------- 
Egyptien Lacqllur D l a o ~ l l u c t ~ ~ r i ~ ~ g  Co ---.--------I do 

Alfred Ely & Co -------.----------------- - - - -  -----do ................................................... L----- . i 

Crilorlol~ Photo. S1111ply (!o ---------------- ------ 
Jns. 1). 6 E. S. Dnna --_.._------------- - - - - - -  
I)nrling, DI-own h- Sllur11 ------------.--. -------- 
Darnall Ji Uphnm -.--.--------.--------- -------' 
Gdorgo 1)nvidson -----------------..------ ------- 

Qoorgo T. Ennis ................................ 1 ------do ----. ----.----.------------------------------------ I 

Ins t rumwte  ------.---------------------.------------------ 
~ubscript ious 
Instrumonts --------------------.-----.-------------------- 
Boolrs a ---------------------. 
Iustrument shop subscriptions. etc .......................... 

F a u t l ~  & Co --------------------.----------- ----- Instrumonts ------------------------------------------.---. 
Lucinn Flynno, U. 8. N n ~ y  ----------------- --- Dooks -----------------------------------------.----------- 
Dl. N. Borney ................................... I Subscriptions .------------.-------------------------------- 

Uuron~us & Co .......................... --------i Irlstrl~mont sl~op_-.; ---------------.----.-----. ------------ 
Dorcn~ua & Juat -.--.-------------------- ------do ------.------.------------------------------------- 

E f o ~ t  & Adams ............................... 
Geological Publishing Co., Tilo ---.-------- -- ---- 
Z. D. Gllmnn --------------. .-------------- - 

Urnwing .................................................. 
Subacriptions 
Carlwntor nnd instrument s h o p  -----------.---.------------ I 

Girl11 & CO -----------------------------.--------- 
lili Goodwln ----------.------------------- ------ 
Henry J. Croon -------.------------------------- 

J. . .----.do 
\v. H. Kern" & c o  ---------------- ,-. ------- .- Iu~trulnoll t  sllo]l .......................................... 
Kouffol nlld Esscr Co ----.--------------------.- Instrun~onta and  inatrumollt shop 1 i 

SubBcrlptlon8 -----------..-----------------------------.---. 
X a p  ...................................................... 
Instrumont and instrunlout shop --------------------------. 

1,. It. IInmersldy & Co 
Iinrrls & Bhoarer-------------------------------. 
Ii. Iioffa . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A. Hnrllmnnn---------------------------------- 
E. E. Jncknon & Co ----------------------------. 
Tho Jollns IIopklns Press 
Tho \V. J. J. Jol~nson Co. (Ilmitod) 
Jon- & Lnughllus (limited) -----------------.-- 
11. E. Knhlor .-..-----. -.----------------------. 

I .  Y. Knlgllt --------.------------------------- Dooks ..----.------..--------.--------------.----.-.-----.-- 
Lil~l~oy,  Dittingcr & DIllior Cnrpor~tor hl~op ........................................... 

Dooks ---------------------------------------------------.. 
~nst~montshop~--------------------------------------~--- 

------do -------------.------------------------------------- 
Instrnmonb----------------------------------------------- 
Carpo~lter nhop ............................................ 
Book - - - - . - -~~- - - - - - - - - - - - - - - - - - - -  .---- 
S ~ ~ b c r i p t i o n s  ---.-.------------------------------------ 
Inetrnmont ~ h o p  _----------------------------------------. 

Instrumcnta nnd inatrumoot sllop ----------.-----------.--- 

Gco. E. 1,ittlofiuld -----------------------------. Books -----------------------------------------.---------- 
I I o r d  Lockwod t I . .  d o  
Luwdormllk & Co., \V. IJ -.--------.------------- 
Lutz & Dro 
F. I>. May & Co 

.-----do 
111strumont nllop -----.------------------------------------ 
Instrument rind cnqwntor shops ---------------------------. 

McVaddon Co ---- 
McMlllnn & Co 
W. 11. DId~ler  
T. 0. Non~lcnl~all..-------------------------.--. 
W. W. lIlidrum ............................... 
Edwnrd Dlillor ---..-----------------------.--.--. 
l\nr~cia Miller --------------------------. 

Amount. 
I 

4.26 
37.80 1 

6.00 

0 '00 

6 .oo 
88.05 
7 "20 

'60 
90.05 1 
11 .70 
38.42 
45 '97 

1 326 '00 
4 '00 

3.00 ) 
'MO%iI I 

3 'GO 
M.73 I 
3'00 1 

100.15 
8'73 , 
24 '08 

7.50 / 
3.00 ) 
0.07 , 

273.40 1 
132.35 , 
12.45 1 

126 '14 

24 '05 
144 'C8 

7 ' i l  
8.60 

12.00 
80 '60 

6 '25 
68 '61 
M) .I2 
3.00 
S '60 
2 '60 

1G.W 
12.00 
3.16 

21 '60 
. l G  

7 '00 
68.10 

166 '60 
60 '(lo 

.&5 

Instmmont allop 
Subacriptions --:----------------------------.---------- -- 
Instrumont shop 
Books --------.-------------------.----------------------- 
Instrnmont 8110p 
Subecriptlons 
Cnrpontor shop ........................................... 

Jollll BIllue 
\v. B. Mosw & Son .............................. 
Dluun R Co 
J. D. Nallo .................................... 
T. L1. & J .  D. Nogus -------------------------..-. 
John 0. Parker ................................. 
Fmncia H. Puraons ----.-----------------------. 

Dooks and wlncriptlons ---. 
Carpentor shop 
Subacrlptlons---..-----~----------------------------------- 
Instrument nnd C8Ipllter ahom 
Inatrulnont slrop --------------.--.--.---...------.--------- 
D o o b  and subscriptions 
Books -----------------.--------------------------------. 



UXITEI) STATES COAST ANL) GEODETIC SURVEY. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

INSTRUBIESTS, IXSTRUhIENT SIIOP, CAIlPEh'TER SIIOI', DIL.4WING DIVISfON, n001<SP MAPS, CIIAILTS, AND SUDSCRII'TIONS-Con. 
tiu11ccl. 

- - . -- - - - . - . . . . - - - - - -. . . . -- .- .- 

To \vl~urri paid. I 
i On whnt nrcount. I Amount. I 

p,~bllslrem' Weekly -------------.___-_----------! Subscriptions --------.------------------------------------- I 
I E. J. Pl~llrnnn -------.-.----------I -------.----- I Iostrtiments -----------------.----------------------------- 

Qllcrrl 8 (!o ------.--.-------..----------------- -.----do ---------.-----.----------------------------------- 
n m d ,  Jlch'ally LC. Co -----.--.-------------_.---_ N a p  ...................................................... 
Arthllr I\'. Rob80n .............................. Books 
J. Y. Ilowlund .................................. Instrument shop ........................................... 
n o ) . ~ ~  6 M u m ~ - - -  -.--------------------------- -.----do ................................................... . I Gco. Ilyncal, j r  ........................... Inetrumcnt and carpeuter nhope ............................ 
Fred. A.Sclrmidt .---.--------------_--_---------! Instruments ----------------------------------------------A 

L. H. Sclrneider'n Son ---------.---------.-----._ Instrument nod carpooter s h o p  ------.--------------------- 

Itol~ort C;. Pcck, U. S. h'----_--------_--.--.----- I Irrstrument shop ----------------------.-------------------- I 8-lG.00 

J . I n  B o o k  I 
Thos. W. S m i t l ~  -------------------._---__------ Carpenter ahop ........................................... 
Thos. Son~mcrvillo B Sons ---------.---.--------., Instrumout shop ........................................... 

I A. p e ~ l l r r  ------.------.---_-.---__..-.---.----- Inetruments .............................................. 
Cllas. n. I'lossnnts .---.--------- .------_-. -----. I Irr8trtrtrlont nnd cnrpeutrr ehops ..--.----------------------- 
I'rntt B Wlritncy CO ---_----.-------.-----------I Irretruruout whop -------------111111111111111111111111111111 

47 '70 

16'14 
740.00 

A. r. Swoyor S Co --.------.-..---.-------------! Instrumcr~t shop -----.-------------------------.----..----. 
31. A. T n i ~ ~ m u  -..----..-------..---.--.---.---.-I .----- do ------------- 7--- 

Tjco B I,yrrcll--------- .-.-----.. .------------.. I ~ r s t ~ m o n t e  and instr~irnolrt  hop .----------.--------------.. 
Henry Trlpp ------------.----------.------.----- 1116trarncnt shop ........................................... 

10 '52 
7 '30 

42'00 
2 'GO 

Edgar 8. Werner ...................... .-------- Books --------- 
D. Westerrnaun .C. Co ............................ nook4 nrrd ~ubscriptious -.---IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
fitillman Wlrito ......................... .------- Instrument sllop --------------------, -------------------.-- i 
IVillisme & I lanks Instrument and c n r p u t c r  nho11a -----------,-----------,---- 
Wilbur T. Wilson .----------------------------... I Dookn ---------- .------------------------------------------ 
J w p h  Zentmayor ----..----------- .------------- Inatrument shop .......................................... 
The Zuckor Lovett Clron~iral Co ------------------I .----- do --------.------------------------------------------ 

e n t u r e  

Approprintlon-----------------------.-------------------.----------------------.------.----------.-_-------- 
Ibceived for inslrumonts furnished tho Uurenu of Equii~mcut, Nnvy Dopurt~neut .............................. 
n~ce ived  for i n ~ t r u r u o n t ~  furuinlled tlre Light-IIoosu Ik~nrd 

U. 6. N a v ~ l  Ineti t t~to ------------------.--------! Subacriptioua .............................................. 3 '50 

C. \V. Wnlkcr Instrurnont ahop ----.-------------.-------------------.---. 1 0 9 3  
I 

Willis C. \\'ulkcr 5. Co ..---.--..--.--..---------I Iuwtrumout~ ------_----------..-- --..---.------.---.------ 476'00 
3.75 

240'40 
14Y~11 

31 '20 
2 'GO 

2 '00 
6 '20 -- 

0 420'60 

0 W ' W  
G30.40 

00'00 -- 
0 000'40 

E~~mnditures..---------------------------------------------------------------------------------------------- I O 420'm Uncxpendnd bnlnucd ---- . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  209 .go 
I . . . ._ ... .. . - -... .- -- - -. .- 



REPORT FOR 1894-PART I. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

COPPERPLATES, CIIART PAPER, PRINTING INK, COPPEIl, ZINC, AND CHEMICALS FOIL ELECTBOTPPINQ AKD 

PIIOTOQRAPIIING; ENGRAVINQ, PRINTING, I'BOTOGIlAI~HINQ, ASD ELECTROTYPISG SUPPLIES; ESTIlA 

ENQRAVMG AND DRAWING ; PHOTOLITHOQRAPHIKG AKD PILINTIXG FROX STONE AND COPI'EIL FOR 

IMMEDIATE USE. 

To who~u paid. I Or1 whut uccount 

Jan, L. B n r b u r  & %n 
1 Chns. Bockor ................................. 
1 ri011ry H. ~ I O W ~  

i llurenu of Engraving aud Printing-. .----------. 
; Charloa T. Curtor & Co .......................... 

J. B. Chambarlain 
J.  H. Cllosloy & Co 
Ciendonin Dros 
Qoorge Davldaon 
CIIRB. F. Doltrlcl~ 

Eloctrotjpiug aud pllotogral~hing supl~lius ------------------ 
Electrotyging, photographlug, alld priuiillg aol~pliea -----.-- 
Elcctrotypf~rg null yl~otognipbing au~~pl ies  ------------------! 
I'rintlng suppllce I 

------do ............................................ ------- 
Elcctrotyplng nud pllotogrnplling auppllos 
l'riuting auppliw I 

Cop~mrplntca, oloctrotyping nnd ~I~otogrnplling 811pplles ----- i I'l~otagrnphlng sup~~l ies  .................................... 
I'rlnting sllpplles i 

Nnry L. IfandIan .............................. 
A. Hoon B Co ................................. 
If. lioffa ...................................... 

 ton& 
R. Morrison I'n1mr Co ........................... 
J. C. Entwistlo ------------.-------------------- 
.I. C. Ergood & Co ------------------------------. 
Evans & Bnrtle--.------------------------------ 
Fridenwald Corn1m11y .......................... 
Forbes Llthogral~h lnnufncturlng Co -----------. 
rio11ry R. Garlnnd .............................. 
I'oter H. Goddos ---------------.---------------- 
C. D. Olldoraloovo'a Eon ........................ 
Z. D. Gilmnn 
Audrow B. Qral~nrn 
I<. N. G ~ n y  & Co 

I Prlrlting a ~ ~ d  photognplriug suppliee --------------.------- . 
Rxtrn o n p v i u g  I 
Printing supl~llrs --------------------.------------..-----.-- I 
Extra cngravlng---~------------------------.-------..---. 

I 

' Pl~otolitliographing ....................................... 
.----- do -----------,---- .--------------------------------- 
Extra drnwlng ........................................ - --- 

I Estra ongraving -----~----IIIIIII~~~~~-------------------- 

I'rlntiugsup~~lles 
P~~grnving ,  oloctrotyping, nud l~llotog~nl~l~ingao~~pllen ---... 
I'hotolitl~ogrnplrlng 
I ' r in i l~~g 6up11iloa ...................................... 

Ert rn  ongrnving 
Clrart~npor--------------.-----------------------------.- 
Eugrnving and printing aupplic6 .......................... 

Ernest 
Yolvlllo Lludany 
Wm. Yackonalo ---- .--------------------------- 
Mnckey P r l t ~ t  Pnpor Co 
Robert Mayor & Co ------------- 
E P. 1Iay $ Co --------------------------------. 
Thos. 8,  McCflllins B Co ........................ 
McFnddon 00 .----------------------,----------- 
W. II. Yohler .----------? .................... 
Francla Millor ------.--------------------------. 

Now York Engravlug and Printing Co ----------. ----.-do 
I'otor Adnms Co ................................ Chart pnpor and photolltl~ognrpl~lng 66666666666666666666--- 

Copporplato nnd ongmvlng so~111Hus ........................ 
Eloctrotypil~g and ~~l~otogrnphiug  811pplic.a ----------------- 
Extra crngrnving .......................................... 
Eloctrotyplng and ~~hotognrpl~ing  anlq~lica -----. .--------.. 
I'rlntlng aupplios 
Printing nud engraving sopplioe - - r  ........................ 
Photographing auppllos -------- - ---------..----------------- 
Prlntlng a~~pplioa -----------.. 

.-----do ------------------------------------. ---------...- 
Rlcctrotyping, photogmphlng, nrld nngrnvlng sn~~pl i ra  ---.-- 

AIIIOUII~. 
... - -- 

90.10 

0 '31 
'23.45 

816 '02 
2 '30 
3 9 0  
2 '78 

776. W 
? '80 

3.25 
13 '05 

34.80 
2. GO 

'39 

2 750'00 
201 .GI 
22 'W 

338 '111 

1 407 ' i0  
80 '00 

G10.21 
110'00 
181.5.5 
328 'Dl; 

148 '40 
8 '53 

79 'Go 
G 

12 'GO 

1 727'30 
14.44 

1 440'00 
14 90 
0 'M) 

1'40 
2 ' 6 4  
9 

16 '76 

1.05 
1 5'13'79 

40 '75 

137 .GO 
G28.76 
23~I0 

3 740.76 
131 '01 
43 '01 
ti4 .7G 
15.00 
:lo '00 
1 '60 

9 7  
180 'GO 
10 .no 

G97 '00 

, 

Cllas. 11. Pluaeanta ............................. I Glectrotjping, p l l ~ i ~ g r a p l ~ i u g ,  nud printing supplloa ---.----. 
E. J. Pullman ................................ 
Goo. Rynenl, j r  --------.------------------------ 
Jullua F. Snchso ................................ 
h k o t  & \\'1Ihol111s L i t l ~ o g r n p l ~ i ~ ~ g  Co ------------ 
E. G. 6ChOff01 & @J -------- --- 
~ h o i l o r  & 6levona ---------------------.-.------ 
6.8.8I1odd k Dro ............................... 
Auguatino 81~1th & Co 

Elaotroty~~i~lg and photogrc~pl~lllg suppHes 
Eloctrotyplng, pllotogral~hing, arid printlug auppllos -.-----. 
l'hotogrnphll~g au11i1Ilcs -----------------------------------. 
l'hotolltl~ograpl~lng 
El~t rCl t~pi I lg  ~ u P ~ I ! c ~  ------------------------------------. 

------ do ................................................... 
Printing s ~ ~ p p l l ~ s  .......................................... 
Chart papor ............................................... 

Strobrldgo Litllographlng Co I Photollthograplllnggggggggggggggggggggggggggggg ------------ 



UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES O F  COAST AND GEODETIB SURVEY, 1894. 

General expenses, 1894. 

COPPERPLATES. CHART PAPER, PRINTING INK, COI'PER, ZINC, ETC.-Contiuunl. 

Amount. 
-- 

81'14 
368.00 

4.W) -- 
18 082 '20 -- 

To wllou~ yald. 
.--.- 

A. P. Swoyer & Co 
H. L. Thornpeon ................................ 
0. I,. Wolfstoinier & Co _------_-------.---------- 

- 
On what accoant. 

-- .- - -- 
Engraving supplies - ....................................... 
Extra engraving -------_---- I 111111111111111111111111111111 
Electrotyping and photogruphing supplies -------.----------- 

Exponditurea -- 
Appropriation 20 000'00 
k e i r o d  from tllo Hydrographic Ofnce, Navy Department, for electrotyping douo for tlint Bureau -------------- 622.46 I-- 20 622.46 

Expenditure8 

Unexpended balance 

I8 G02 '20 

1 8CO'lG 

STATIONERY, TRANSPORTATION OF INSTRUMENTS AND SUPPLIES, OFFICE WAGON AND II0119ES. FUEL, GAS, 
TELEGRAMS, ICE, AND WASHING. 

To whom paid. 
- 

Adams Exprens C! ------------,--.----------- 

On what account. I Amount. 

Transportation -----..------------------------------------.. 8191.66 
42'00 
4 0 . m  

1 .GO 
0 '61 

'60 
1 210.40 

20 '26 
21.00 
6.10 

2 .I6 

24 4 5  
4G '80 
7 .so 

11 .a:, 
2 '20 

162 '10 

227 5 0  

224'10 
13 '00 

GO '20 
42'00 

'40 
G 4 . I  

1 .I0 
1 2 0  

0.3'20 
240.00 

67 .I6 
1'60 

636.71 
18 3 4  

6 '05 
.I6 

William Ilrllautyne & Soua Shtionory 
J. humgar ten  & 8on --------------- ..-------- 
Robart Beall ------------------------r----r------ 

B. and 0. R. R. Co .----------------------------- 
Thomae Collins .------------,---------------.--.. 
Col~rmhinn Supply Co ----.------------------- 
James Connor 

------do 
.-----do ----------------------r-----------------------r--- 

Tmn~portation -------------------------------------------.. 
.--.--do -J -------.-------------------------------------- 
Fuel 
OlRce horeea 

Unlted Etatea Express '20.-- 
Washington Gaslight &---- ------------------- 
Charles Wornor ----- --- ----------..-------------- 
W&rn Union Tolegraph Co 

------do ------------------------------------------..-------. 122 .G6 
OM ----------,----------------------------------------- 1 606.88 
Fuel ---------,---------------------------------------- 1 4.99 
Telegrams 

GoorgeDavidsou---..-------------,---.-'--------- 
Fmton k Rupp .................................. 
Chas. P. Echole ................................. 
E. Horrbou Paper Co ........................... 
George W. Knox Expreas --------,------------- 
Z. D. Gllman ------------------.---------------- 
W. A. Glssaford --------------------.----------- 
Great Northwestern Telegraph Co 

Stationery and washing.---------------------------------,. 
Stntionory 
Transportation ............................................ 
Etationery ................................................ 
TrnnsportPtiou ......................... 
Stntiouary 
Trnneportation -------------------------------------------. 
Tologmms -------- i 

Harriet E. Hanod --------------------,------- 
Hygienic Ica Co .......................... 
Jollu Kennedy ---------,-.---------.--------' 
Lutz & Bro _-----------,------------,------- 

T h o m a  R; Martin -----------.---------------- 
John DIcDemott k Bro ......................... 
13. W. Yentz ---------.------------------.---- 
John C. Parker ----------------.--------------- 
People's DLepntch Co ........................ ---- 
l r t h n r  W. Robaon ------,------- .- - - - - - - - -  
~ u g ,  F. Rodgern --------,------------I-------- - 
Fred Bcllmldt ---------------- ------------------- 
B. F, Shaw ......................... ------------ 
Smith~onlan Institution ...................... 
Samuel Springmau------------------------. ----, 
Stationery division, Treasury Department---.---- 

Stephenson's Express 
Tico & Lyuch -.----- - ........................ 
IIenry Turner 

Washing --------------------------------.------. ---------- 
.Ice ............................ .--------------------------- 
Fuel ------------------------------------,----------------- 
Ofnce horse and.wagou ..................................... 
Fuel ...................................................... 
Omco wagon --_---------..------------.------------------_- 
Btationery -----.----...--------------- L ------------.-------- 

------do .................................................. 
Traneportatlou ............................................ 

------do _--------_---.------- .-------------------------- 
Stationery ................................................. 

------do ---- ............................... ---------------- 
Omce liornea -------------------------------------------.-- 
Tnuq~ortation ............................................ 
Trnusportation .------------------------------------------- 
Stationary ........................................... 
Tranrcportation -----.---------.--------------------------- 

------do ................................................ 
.----.do 



REPORT FOR 1894-PART I. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1594. 

GetzernC expenses, 1894. 

STATIONERY, TRANSPORTATION OF INSTRUMENTS AND SUPPLIES, OFFICE WAGON ANI) IIORSES, ET0.-Continued. 

To whonl paid. I Ou what account. 

NISCELLANEOUS EXPENSES, CONTINGEKCIES OF ALL IZIKDS ; OFFICE BURXITUltE, ILEPAIRY, EXTRA LABOR, 
AND TRAVELING EXPENSES (OFFICE). 

.- ---- 
To w l ~ o ~ n  paid. I On what  account. 

Wyckoff, Eeamans & Bonodict ------------------- Stntionory -------------------.---------------------------- 825 .W 
Zucker Lorott Chemical Co -----------.----------' Trannportntion .------------------------------------------- 2.5 I--- 

Amount d b u  - -  6 8171 38 

Amurlcau Automntlc Protective Co ---.---------- Suppliw .................................................. 
Jnn. L.  Barbour &Eon -------.-------------.--.-- ---.--do .................................................... 

llailroad accounts rohmod for sottlernorrt -------.-------.----------.-------------.---------------------.------ 
' Expondlturea ............................ I 

Appropriation ---------------------------------.--------.--------------.---.---.---------------------------- 
E x d i t  - - - - - - - -  - - -  - -  - -  

Unoxpnded balauco .......................... -------------..-----------.-.---------------------------- 

2'10 -- 
G 803'54 

6 000'00 

G 8 W  .G4 --- 
130'46 

J. Llnunlgarton & Son ----------------- --------- 
C h e r  L - 
Elmond  G. Dell ---..---- .------------..----.. ---- 
Doawoll, Col~olatrd & Marking ---------- 
J. 1%'. Boblor & Son 
Capltr~i Pub l id~ iug  Co ---------------------.--.. 
Chae. T. Carter k Co --.-.---------------------- 
Chesapeake & Potonlac Tul. Co 

Goorgo Dnvidnon .............................. 
Victor 0. DoCordy 
Deutschu Pruea 
E. Morri8on Pnpor Co ---------------,-------- 
J. 0. Ergood k Co 
Evouing Star  Noweiupor Co 
E'rauk Fruouran ................................ 

-----do 
Supplies ................................................... 
Extra labor ....................................... 2 -------- 
OUico f irni turo -------------------------------------------. 
Eupplios .................................................. 

8 Advortlslng ............................................... 
Suppliun ................................................... 
Rental ----- 

Olrroniclo ..................................... j Advortlslng 

Z. D. Gilmau .................................. 
Nnria Groon 
Snrnl~ Gmon ----.---.------------------------- 

J. 11. Clrenloy B Co ............................. ' Supplies ................................................... 

Columbin Automatic F i l b r  Co 
Columbia Phone Co ------------- ------ 
31. G. Copelaud k 00 
Cralg & Bnrding .......................... . 
Darnall & Junnlnp -----.---------------------- 

C l ~ w .  T. Halloway ............................. 
Jackson, Jones & Co 
Stuvonn U. Jocko .............................. 

Water Alters .............................................. 
Rontnl of  g r a ~ ~ l r o ~ ~ l r o n o  -----------------------------------. 
Eupplioe ........................ .--. -------_------------.-. 
.-----do 
I b p l r n  --------_-._-.__------------------------. 

Wm. A. Jolluson ------------------------------ 
11. Sldtroy King ----.------------- I 
Goorgo Loach 
Lutz & Dro 

Subof8c.o expensea ----------------------------------------. 
Repaire ---------------- ---------------- --------------- ---- 
Advortlsing ----------------------------------------------. 
Cuttlng lwpur .------..-------------------..----------,--. 
Flour ..................................................... 
Adver t in iu~  .......................... ..................... 
Muklng n ~ t d  lnyi~rg carpet .----.-,-------------------------- 

Firo extlngulshora 
Comont and mud  
Supplios .--------------------------------- .---------------- 

E x t m  l a b r  ---------.--------------------. 
------do .................................................. 
Supplies .................................................. 

F. P. May &CO ----------------.----- -- ----- I do ................................................... 
J o h n  1IIcDermott B Dm -------------------------I --do ------------.------IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII- 
W. E. Mohlor ....................... --------- ltopaira .................................................. I ---- 
J. T. Mockaboo -------....---.----.----- - --------- I Fertllizom -----------.-------------.---------------------- 
E. Moutrop & Co ......................... - -----! h t t e r i n g  nign ............................................. 
Wnr. B. Morgan - ------- Magnosla covorl~rl: .-------.-- 2 --------------------------.--, 
Tho Morning Horald -----------------..--.- Advurtieing ------.---------------------------------------- I 

s10.00 
67 '71 

224 '05 
0.00 

7 '00 
12 '00 

12.60 
9.80 

4.18 

4.w 
100'00 
6 '70 

0 '00 

116'00 

168 '07 
74 '00 
170.48 

0 '60 

47 '77 
76.00 

4.80 
2 .KO 
2 '62 

28 '06 

42.37 
7 '88 
50.46 

12 'Go 
600'00 

3 *7G 
17 '60 

7'00 

H84 27 
31 '18 
2 'GO 

16 98 
0 '00 
10.16 

7.00 
20 '00 

21 6.00 
14 -14 



UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITIJRES COAST AND GEODETIC SURVEY, 1894. 

General expenses, 1894. 

MISCELLANEOUS EXPENSES, CONTINGENqIES OF ALL KINDS, ET0.--Continued. 

To whom paid. I On what nccouut. 
i , Amouut. I 

-- ~- - - -  

I W. B. Y a e s  9 sous ............................ 
J. 11. Nallo ................................... 

' Satioual lkouomi8t Publishilrg Co -------------- 
Wnr. N. Newbold ............................... 

I 
Olflcd: furnit~rrc, c!tc ----------------------------------,---- -I 847.16 

Supplies -------- A ..................... - 
Advortiuiug ............................................... 
Extrn lnl~or -------------------------------.--------------- 

0.76 
6.40 

Chas. If. Plonsnnts -----------------------------. 6ul1pIim 1 ---. .80 

87 '23 

0.46 
18 '00 

Rateliflo, Darr & Co ............................. 6810 of proporty .----------------------------------------- 
W. F. Roberts lbpnira to tyyowritr!r ..................................... 
dug. I?. Rodgem ..--.........------------------ / Sllbo.ce and traroling expensw ..-...------.---..-.------ - 
Gco. nyneai, jr  ---------.----------------------. Suppllos ---------------------I------ ..- ------------------- - 
E. G. &lraeffcr & Co -,--do ---------------------------------. - ---------------- 

21 .I3 
8 'M 

14.45 

4 .20 
1 4  '04 

&hellor & Stophene -----------------------..---- 6.66 

1,. U. Schneidsr'a Sou ----_----...------,---.----. 13.16 

8.00 

248.00 

205.16 
D '00 
38'00 

7.0'00 

8 '32 
0 '26 

5 '07 
11 '20 

Goo. n. Soiffort -----------,--------------------. I Typo cleaners ----,----.------------ ..................... 
( J. IV. Sllans ---------.-------------------------- Ropairs -.-----------.---.------------------------ 

IIonry Steinberg -----------------,-------...--- .-----do i I Buperlntendeut's OfBco, Trenaury Department ---- Oface furniture -------------..------------------------------ 

12.26 

20.70 

10'00 , 

i 1 Appropriation -------------------..-------.------------------------------------------------------------. 4 600.00 
Expenditurod ---------.---.----------------- - -  L 4 4G6 '26 

44.76 
I 

RECAPITULATION. 

[fihowlug orpenditurce In grose (by subltems) on account of tho appropriation for gouerul oxporreos, 1804.1 

I 
Subitam. I Arnoul~t. 

In~trurnonts, instr~rnreut sl~op carpenter slrop drnwing divlvlorl books, maps, charte, nnd mbscriptiona----.- 
Copperplates, chart paper, prlntlng ink cop$r, zinc, and cllam'icals fur ulcctrotyyiug and ~~l~otogroylriug; err- 

grnving, prlutlng photogmpi~ing andeiectrotypingsu~~piica; ext raeugmviuga~ddmwlug;  pl~otoll thogr~ph- 
lug nnd printiug?rorn stocle and hopper for immediate use--- ---.-------------------~---~------~----- 

Stntionory, transportation of iustrurrror~ts and euppliee ; ofam wagon and horsea, fuel, gns, tolegrnms, Icn, aud 
w ~ i u  - - - - - -  

Miscellnuoous exponsw, contiugcncioa of all kinds, oface furniture, royaira, oxtrn Inbor, aud tmvollng oxponses 
(ofam) ----------------------------------,-------------- -- ---------------------------------------. 

Total dlsburaomenb .............................. --------- .......................................... 
Railroad accounts referred for sottlonlont ......................... - ---------------------------------------.-.- 

Total expenditures ---------------.-- .....---- ----------------- ---------.----------------------.. 
Total amount appropriatoll for gouoral expouses, lag(------------------- 30 800.00 
Received for loetrurnonts f~rruiehed tho Ih~runu of Equlpmont, Navy Department 680.40 
Recelved for instrumuute furnialred tho LightHouse Board ..-------------------------------------------------- W ' 0 0  
*ived from the Hydrographic Ofacu, Navy Depnrtmeut, for uloctrotyping dono for that  Bureau 622.46 --- 
T O W  amount uxpouded lor general oxpensol, 1894 ------- - a8 401'68 -- 

Unexpendod balance ----------------------------- ----.-..------.-----.--------------- 1- .----- 2 311 2 7  
--..- - 

I \V. F. Thomliuw~u 8 Co ------------------------- 

I Yolks Tribune .......................... 
IVnshington City Post Omco ..................... 

! II. 0. Towols _--------------------------------.- 

Typowritlug attacbmcut .................................. - 

Advortbing 
Box rout 

OIRco furuituro 

' 
Waahiugtou Nowa I'ubliahlug Compauy --------. , Advortiaing ............................................. .I ' 
IVnsbington Poat Co ------.--------------------- ------do ----------------,-__--------------.-------------- 

i I\'ashiugtou Bentinel--------------------------- ------do --------.------------------------------------------ 
/ Wuabiugtou Timw I'ublishing Coml~any ---------,------do --------------------------------------.---------- 



REPORT FOR 1894-PART 1. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894. 

CLASSIFICATION O F  EXPENDITURES FOR GENERAL EXPENSES, 1894. 

*mount. 1 
81 490 '10 

471 '70 
324 '25 

1 W8'60 
1 806.88 

02.47 
227 'GO 
163'79 

2 052.86 
402'80 

1 801.42 
698.08 

98 3D9.42 

- 
Ou what account. I Amou~it. 'I o n  wilnt nccouut. 

. . . - . .- - . . - - . . . - - 

Stationery 
T~.ausportation of iustrumunta and suppliea ------ 
OfRco wogou and horses ------ .----------------- 
0 1  . - -  
a s  
Telegrams -.-----.---------------------------- 
Ice 
W i g  . 
Miscollaneous oxponscs and contingoncios of all 

k i n  . . .  

OfBco furniture ---------------- ---------------. 
Extrn labor --------------------------------. -. 
Repnira - .-------------...---------------------. 

Total----------------------_------------- 

Instrument8 ..-------------------------------- 
Instrumout s l ~ o p  ............................. 
Cnrpontor shop .------------------------------ 
Drnwing division --- 
Books, m a p ,  and charta ...................... 
8ubscrlptions .............................. 
Coporpintos 
i n  p e r  
Eugraving, printing, nnd photogmphing, and 

oloctrotypiug supplies ...................... 
E x  o g v i  
Extra drawing 
Photolithogrnphiug and printing from st0110 

and copper for immodiato uso --------------- 

Salaries-Standard W e k h t s  and Merisu)-es, r894. 

-- -- 
85 000 '78 , 

2 100 '43 I 
GM '97 
29000  . 

1 132 4 5  
137'90 

1 845.76 
3 74218  , i 
3 OU1'78 ! 
7 332.14 i 

Oo7.00 ! 
1 083.38 i 

I, 

- 
To whom paid. 

- .. . . . . -- - 
ADJUBTPU. 

Louln A. Fischor ............................. 
IEOIIANICIAN. 

AB8IBTANT XEBBENOEB., 

Otto Storm ------------------.--------------- 
Char100 A. Rarbnugll ........................... 

Tirl~o eniployod. Amount. 
. - -- - -- - . . . .. . - -. . - - - ---. - . . 

Ono ynar ..-----------.--------.--------------------------. $1 W . 0 0  i 
Orle year ................................................. 

0110 yonr ------------------ 
WATOIIYBN. 

Dnvid Somorvlllo _-------------------------.---- Throe nlontils ---------------------------.----------..-----. 180'00 1 .  
J. A McDowo E l  o l t l  twout0110  d a y  . 620.48 I 

Expenditurea 
I-- 

Approprintion 1 4 190.00 
Expenditures .. 1 4 170.49 

Uuexpended bnianca ................................................ ............................ ------ 1 19'51 
- - . . -. -. 

Con fingent expenses-Statzda?.d Wez;g/rfs atrri Mtasures, 1894. 
MATERIALS AND APPARATUS AND INOIDENTAL EXPEN8ES. 

1 2MM)'00 

720'00 

Amount. 

828'60 
41 .00 
4'50 

145'37 
8 '90 

61 '83 

13 '00 
8 '00 

5.00 

25 '20 
18 '42 --- 

Y60.82 ( 

To whom paid. 

Wm. Dallantyne &Son .......................... 
D. Dalluuf .------------------------------------- 
Charlos E. Barrick --------------------------..- 
13:imor & Amoud ----------.--------------------- 
%. D. Oilman --------- - -------. 
Tice &Lynch  ---.----------------- a ------------- 
Manhattan Plata Glwa Co 
J. D. Nnlio -.-------------------------- - -------- 
John C. Parkor 
Ilonry Tmomuer 
U. I. Mint, Philndelphia --------------------.--- 

Appropriation ----..-------------------- ------- ----------,-----------------------------.---------- iTlq 
Unoxpendod bnlnnco ' 024.08 

- - -. . . - - - - . . -- . . .... - - I 
. - 

On whnt account. 

Matoriala ----- l-----------------------------------.-------- 
------do ................................................... 
Plumbing ----------- .--.---- .............................. 
Yatorlals, otc ---------_------------------------. .. ------_--- 
Chamois skins 
Burvicos ................................................... 
Pinto g i w  
?dnteriuls,otc -----.-----.-.--.----------------------.----- 

do 
Q l w  disks ----.--.------.--------------------------------- 
Puro gold ---- ---------------------------. i 

Expondituroa ------------------- .- ------.-------,--------------- ............................. 



UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

GENERAL RECAPITULATIOR. 

[Showing appropriations, oxpeuditures, and balances for tho f lea1 Yenr ending Juno 30 1894. aleo unoxpoudad balauco on AI- 
boondnry survex, and amonnta rocslvod from otller ~ovorn&ont  ~ u r e a u s . ]  

----- -- 
Kamo of nppropriatlon. 'Approprlatod. Fxpended. Dalnnces. 

-. I 1 I I 

Bnlanco from Inut report ........................................ 826 261.96 
Repnymullt from E. F. Dickina ................................... 20.00 

Ilopalm of veseols 

publlslliug obsorvntio~~e 
Goneral oxponses: 

Sundry Civil Act March 3, 1803 S39 603.00 

Iiocolvd from Bumnu of Equipment. Navy Departmeut .......... CJO.M\ 

Rocoived from L i g h t - H o w  Bonrd ------------------------..---- GO.Q ' 
nccolved from Hydrogmpllic OfRce ............................. 522.45 1 

~a1nri08-Woiglrtn and Yeasuros 

Coutingent oxpensebWelghtn nnd IIeasuretr 

Salaries--Pay of flcld o8lculn 
(;alstiea--Pay of omco forco .-------.-----------------.------------------------ 
Party oxpoU8Os . . . . . . . . . . . . . . . . . . . . .  - - - -  
Alaska boundary surrey:  

Ynrch 3,lS93)3-----------.----------------------------------:----------------.--------.--------------- I $4t0 430.00 
Approprintions fur Ofacu of Stnndnrd \Voiglrte nnd Meoaures, Legislntivo Act March 3, 1893_---------------- 5 112.5.00 
necoivod from other Govornmout Burenus for mntorlale arld work --------.-------------------------------- 1 212.05 
Balance from lust rapurt on nccouut of Alu~kn  bouudnry survey --------- ----------------------------------! 20 281 .W 
Ropnymout from E. F. Diokins on nccount of Alnskn boundary ..................... 1 20.00 

$119 WJ.00 
143 130'00 
122 200'00 

Amounts approprintad and nvallablo M ful4owa: 
Appropriations for Count rind Goodotic Surrey proper for R m l  ycnr ending Juno 30, 1804, Sundry Civil Act 

Amo~inta expended ns follows: 
For Const aud Geodetic Survey $422 400'07 

$106 008.32 $13 591 .m 
137 g44.42 6 285.58 

114 820.83 7 373'37 I I 

Amount. 

For Oface of Standnrd Wcightn nod Measures ------------------.----------- -----------------.. 4 620.81 \ 
lior Alaska bonudnry survoy 14 038 '35 -- , 441 865.23 

E X P E N D I T U R E S  S I N C E  LAST R E P O R T  O N  ACCOUNT O F  T H E  A P P R O P R I A T I O N S  F O R  T H E  
S E R V I C E  O F  T H E  FISCAL P E A R  E N D I N G  J U N E  YO, 1893. 

Party expenses, 1893. 
PACIFIO COAST. 

I To wllom p l d .  On wllnt nccount. 

STATE SURYEYB. 

I- To wllonl paid. 1 On what  nccouut. I Amount. 1 
- - -- - 

%ilrond ncconntn roferred fur s o t t l e m ~ ~ t  ------ ----- ---- ------- ......................................... 
Expondltures 

I . . . 

chicngo, Milwnukeo nnd St. Pnul  11. R --------.-- Trnns~lortntion -------_---------------------------- $12.40 

Amouutdl8bumd--------------------------------.----------------------------------~------------- 1 12.40 1 



REPORT FOR 1894-PART I. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1894. 

Parfy expenses, 1893. 
GRAVITY, ETC. 

To whom pald. 
-- -- 

Goo. W. Knox Expronn -------------- -------- Tnnsportatlon 
T. 9. & J. D. Nogus ------------------.-----.-. Gnvlty dotern~lnation 

TRANSCONTINENTAL WORK. 

On what account. I Amount. I 
838.91 

1 700.00 -- 
1730 '91  

FInllroad accounts reforrod for nottlement ..................................................................... 
hpondl turw 

Balance on hand-Roport for 1803 ---------------------.-------- .----------------------------------------. 
Expondad since, as ahovo 

Presontunoxpondod 

I To whom pald. I On what account. 1 ~ m o u d t .  

21 '83 

1 768 '74 -- 
1 819.47 
1 768.74 

00 "13 

.- I... .- I-- 

OBJEOTS NOT NAMED. 

Willlam Elmbck ------------------------------. ( Triangulation .--------- 
Balance on hand-Report for 1893 
Expondod elnce, 

Premnt unoxponded balance 

$0.00 
-- 

20 '71 
0.00 

23 '71 

RECAPITULATION. 
[Ihowlng exponditurm In grotls by.nclbitems.] 

PnclRc Sl0.W 
State 12 '40 
Gnvlty, 1 7313'91 

Dalauco on hand-Report for 1893 
Railroad accounts reforrod for nottlemeut .---------------.--------.------.-----_--.--------------------------- 

Proeontunoxpoudedbalance----~----------~---~------------------------------------------------------~ 
- 

Transcontinental 6 '00 -- 
Amount dleburned 1 7136.81 

Railroad ncwunts referrttd for sottlemont -----..-------------------------.---------------------------------------- 32.18 

Exlwndltu~cs 1 797'90 

Amount. 
.. - -. - - 

S20.73 
6 30 --- 

16.43 
- . . . .- -. - 

Dalanco on hand-Report for 1893 ------- ------------ 3 182?20 
' ~ i ~ l l o w o d  by Comptroller In account8 of Jollll IF'. Parsonn, Dlsbumlng Agent 2.00 
Railrwd accounts referred for settlement as por Roport for 1803, and returned for ~ettlemout by Disbursing Agent--- 30 '91 

3 191 '17 
Exponded nlnce lnet report, asahvo-------- ..................................................... i ----- 1 797.09 -- 
Preaont unoxpended ~ l a n c o  ---..--- ---------- ..................................................... 1 383.18 

Geperal expenses, 1893. 
INSTBUIIIIENTS, INSTRUMENT SHOP, CARPENTER SHOP, DRAWINQ DIVISION, BOOKS, MAPS, CHABTS, AND SUB- 

SCRIPTIONB. 

To whom pald. 

W. H. Lowdormilk dr Co --------- --------- 
Oamond Btono -----------.-----------..---------- 
Gmtav E. Etachart ---.-,----.-.-.-------------.. 

On what account. 
-- 

Subacrlptiom --- -----, ............................ 
Books 

---do -----------------------------.------------------.--- 

Amount. 

W .00 
. 2.00 

27 .SO 

Expondlturea------.-----------.--------------.----------------------------------------------------- 

Balance on hand-&port for 1893 
Expondod slnce, as obovo -----.--------------------------------------------------------------------------- 

Present i~uoxpoudod h lnncc  -.-----------------------------------------_-_._,.----------.-,--.-------- 

34 '60 - 
121 .20 
34 .M) 

80 "10 



U N I T E D  STATES COAST AND G E O D E T I C  SURVEY. 

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1894. 

General expenses, 1893. 

COPPERPLATES, CBART PAPER, PRINTIXG IKK, COPPER, ZISC, A N D  CIIEAIICAIS FOR ELECTROTYPING AND 
FlIOTOGRAPIIIKG ; ESGRAVINQ, PRINTISG, I'HOTOGRAI'IIIXG, AND ELECTROTYPING SUPPLIES ; IISTEA 
ENGRAVING ASD DRAWING; PIIOTOLITIIOGR.4PIIIh'G ABD I'RIXTIXG IROM STONE A S D  COI'PER FOR 
IMMEDIATE USE. 

- - 

To \v,.hun~ paid. On vl lot  uccoont. I ~ m o l ~ n t .  I .. - ...... . . . . . . . .  , ......-.. - . 

/ .I. C. Entwiatlu ---.-----------------------------I Ex'tnr engraving ..-------IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 891.00 
1 ICvnt~a & Errt le  ................................. -.-----do .................................................. GBD.00 
I 

Expendituro~ 771.00 

! , Balanco on Iland-Report for 1893 
I Expondod since, as nbovo __----~_---.--_---------------------------_--------~-----------------~------ 771 '00 
, ...... ............... R r n t  11noxpnded lmlance. : 1 362 .I1 1 

BIISCELLANEOUS EXPENSES, CONTINGENCIES O F  A1.L KINDS, OFFICE FURNITURE, RISPAIRB, EXTBA LAUOR, 
AND TRAVELIXG EXl'EXSES (OFFICE). 

To \vhom paid. I On wlrnt account. I 
Dnily Statce P ~ ~ b l l s h i n g  Co Advertising ---_---.---.----------------------------------- 

Expenditures -------.--------------------------------------------------------------------------------, 
Bnlanco on hand-Report fur 1893 ‘26.44 
Expended slneu, 3 9 0  

I'rcnent unexpended Lalnnco -------------------------------------..-----.------------------------------- 22.48 I--- 
BECAPITULATION. 

[Sho\ving ex~andi tn res  111 groM (by mrbitoms) on nccuunt of tho appropriation fur Geueml Xxponsoa, 18?.] 

Instruments, instrument shr~p, rrtrperlter s l~op,  drn\ving divigion, I~ooka, m n p ,  charts, and ri~l~rcriptii>ns------------- 834 .KO 

Copperplntos, chart  paper, p r i ~ ~ t i n g  ink, coplar, aiuc, U I I ~  cLer~licals fur elcrtrotyr~ing and ~ ~ h ~ ~ t o g r n p l ~ i u g ;  cngmving, 
prioting, photugral~hing, nnd oloctrotyl~ing supyliea; extrn engraving and drnwiug ; ~ ~ l ~ u t u l i t l ~ u g r a p l ~ l n g  nnd 

11rinti11g fro111 ntunu an11 w p p r  for lmmcdi~rto IIW ------.------------------------------------------------------- 771 :OO 

Mlscell~~neous orlwnma, contingnncics of nil kioda, omcu f u r n i t ~ ~ r r ,  rrpairs, extra labor, an11 tri~vuliug expensen (ofico) 3'013 

Tots1 expanditureu 809.40 -- 
l l a l n ~ ~ c o  on hand-Report for 1803 -.------------------------------ 1 291 '12 
Expondod alni:~, na 809 '4G 

UNITED STATES COAST AND GEODETIC SURVEY, 
OFFICE OF THE DISBURSING AGENT, 

JVashir~krton, D. C., .February I ,  1895. 
I certify that the foregoing statement is a correet exhibit of all expenditures of the 

United States Coast and Geodetic Survey and of the Office of Standard Weights and Meas- 
ures for the fiscal year ending June 30, 1894, and for all preceding years embraced within 
the limits of the law for making such expenditures, including all accounts rendered up to 
the  close of business on January 31, 1895. 

R. J. GRIFFIN, 
Disbfdrsiflg Agent U. S. Coast and Geodetic S u w .  

Approved : 
W. W. DUFFIELD, 

Superintendent U. S. Coasf and Geodetic Survey. 



UNlTED STATES COAST AND GEODETIC SURVEY. 

OFFICE REaPORT No. 4. 

REPORT OF T H E  ASSISTANT IN CHARGE OF STATE SURVEYS. 

UNITED STATES COAST AND GEODETIC SURVEY, 
Washington, D. C., Octqber 25, 1894. 

SIR: I have the honor to submit the following general report on the operations of the 
different parties under my charge engaged in work under the item in the Sundry Civil Act, 
entitled, " For furnishing points for State Surveys, etc," for the fiscal year ending June 30, 
'894. 

STATE O F  NEW JERSEY. 

The  work in this State was continued by Prof. E. A. Bowser. 
On July 5 Professor Bowser's.party took the field and resumed work in the southern part 

of the State. During the rest of the month, and until August 2, he was engaged in making 
the necessary observations a t  Pine Hill Station. The party was then removed to Lip- 
pincott Station, and by the 11th they had finished the erection of the tripod and scaffold 
over the old 1843 station, which had fortunally been found the previous season. Observing 
poles were then erected a t  Taylor and Colson stations, and the poles a t  Burden Station 
adjusted. Observations were commenced on the 17th and finished on September 12. I n  the  
meantime the Station Burden was permanently marked. 

Arrangements were then made to take down the tripod and scaffold at Williamstown 
Station, as we were through with it, and i t  had b e c ~ m e  so rotten as to endanger buildings 
standing near by. Field work was then closed for the season on September 16. 

During November Professor Bowser was engaged sixteen days a t  his home in office 
work incideqt to his field-season. 

During the Easter vacation, from April 2 to April 10, 1894, he was engaged in reconnais- 
sance on his lines to the south. 

Expenditures for the fiscal year ..- - -  .- - -  -. - -  - -  .- - - - - - -  -.-- $ I  158.60 

STATE OF TENNESSEE. 

The work in this State has been continued by Prof. A. H. Buchanan. 
At  the close of the fiscal year, June od, 1893, he had just got into camp at  White Rock 

Station on the Virginia and Kentucky line, and was ready to commence observations. T h e  
work a t  this station was nearly con~pleted by the 4th of July, when Professor Ruchanan 
received positive information from some of the mountaineers who lived comparatively near 
his camp, that a band of about twenty Kentucky thieves and outlaws intended to make araid 
the next day and destroy his camp and instruments, and that the lives of his party would 
be in danger. 

H e  collected sixteed well-armed men from the surrounding country and awaited their 
coming. The next day two of the band made their appearance, and after a long consultation 
with him they agreed not to interfere with him, saying that they had been hformed that he  
was making a survey which would deprive them of their lands and homes. If such was the  
case they had intended to run him out, as they had another surveyor fpur years previously. 
He satisfied them that such was not the case. A few days later, however, he  heard that  
they had decided to run him out a t  any rate, and as he had nearly completed the station, 
and thinking "discretion the better part of valor," he gave i t  up and moved his camp and 
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instruments down the mountain a t  once. He  says in his report about the matter that  the 
man or party who goes there as I did without a guard of twenty-five good soldiers is simply 
foolhardy." 

I think he  was quite right in acting as he'did. 
A portion of his party moved his camp to Big Knob Station, while the Professor and his 

Recorder occupied six secondary stations for the purpose of determining points on the 
boundary line between Virginia and Tennessee. On the 17th of August they joined the rest 
of the party a t  Big Knob Station, and were engaged until the 7th of October in making the 
necessary observations there. While a t  this station the weather was very unfavorable for 
work. 

On October g the camp outfit was started, in care of two men of the party, for Big Butt 
station. I t  was a hard and laborious move. I n  the meantime the Professor and his recorder 
occupied two more secondary stations, and reached camp at  Big Butt on the 17th of October. 
Observations were immediately commenced, and the work a t  the station was completed 
on November 11 .  Camp was moved down the mountain on the 14th in a snowstorm. The 
party was discharged on the 15  th and on the I 7th the  Professor reached his home at  Lebanon, 
Tennessee, and field work for the season was closed. 

The Professor was engaged a t  his home in office work until the end of the month. 
From the 1st to the 16th of February, 1894, the Professor was in attendance a t  the Geo- 

detic Conference in Washington, D. C., in compliance with the instructions of Superin- 
tendent Mendenhall. 

On June 1 5  Professor Buchanan again took the field and reoccupied English Station, 
to  measure some angles needed, owing to a change in his scheme, and a t  the close of the 
fiscal year, June 30,1894, h e  was occupying Chimney Top Mountain, a secondary station. 

He  has, as heretofore, shown the most untiring zeal and industry in carrying on the 
work. 

Expenditures for the year -----, - - - - - -  - - - - _ -  ,,_, - - - -  -,,-,-- ,-, $1 914'13 

STATE OF MINNESOTA. 

The work in this State has been continued by Professor W. R. Hoag. 
At  the close of the fiscal yea: June 30, 1894, he was engaged in the occupation of Ells- 

worth Station, on the Wisconsin side of the Mississippi River. The observations a t  this 
station were completed early in  the  month of July, and during the rest of the  month the 
party was engaged in reconnaissance to  determine the intervisibility of two doubtful lines 
and in  the erection of tripod and scaffold signals a t  Alma and Watopa stations. Alma 
station was partly occupied in this month. 

During the  month of August the observations a t  Alma were completed and Watopa and 
Maxville stations were occupied, and a tripod and scaffold signal erected a t  Norton Station 
by the party under the  Professor's charge. 

I n  July Professor Hoag was appointed one of the judges of award a t  the ~ o l u m b i a n  
Exposition a t  Chicago, and by the permission of Superintendent Mendenhall he  went to  
Chicago on the 24th of the month and was engaged in his official duties there until the zrst 
of August, when he returned to his party. During his absence a t  Chicago the party was left 
'in charge of Mr. Noah Johnson, who conducted the operations in a very satisfactory manner. 

I was instructed by Superintendent Mehdenhall to visit and inspect the party of Pro- 
fessor Hoag during the latter part of August, after his return from Chicago. 

On the  25th I met the  Professor by appointment on the  train a t  Hastings, and we went 
to Lake City Station and occupied i t  together, while the rest of his party were erecting the  
signal a t  Norton Station. 

His field work for the season was closed a t  the end of August and the party returned to 
Minneapolis. 
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On September 4th I inspected, in company with the Professor, the Snelling avenue base 
line and the work in the vicinity of Minneapolis, after which I left for Washington. 

I found Professor Hoag a very energetic man, devoted to the best interests of the Survey, 
and fully capable of conducting the work in his charge in a very satisfactory manner. 

During the winter months he was engaged a few days each month, when hc could spare 
the time from his duties a t  the university, in bringing up his office work, which was several 
years in arrears. 

During the first two weeks in February he was in attendance a t  the Geodetic Confer- 
ence a t  Washington, in compliance with instructions of Superintendent Mendenhall. 

On the 1st of June, 1894, he resumed field work in the vicinity of the Twin Cities, deter- 
mining the magnetic declination a t  some of the old stations. On June g Assistant W. C. 
Hodgkins received instructions to proceed to Minneapolis and take charge of Professor 
Hoag's party for the purpose of determining such additional points in the vicinity of the 
Twin Cities as would enable Professor Hoag, as State Topographer, to commence a topo- 
graphical survey of the State of Minnesota. He was also instructed to show to Professor 
Hoag the practical details of work with the plane table, as conducted by our Survey. Pro- 
fessor Hoag was attached to the party of Assistant Hodgkins during the season. 

I n  consideration of the benefit that would accrue to the State by this arrangement the 
Board of Regents of the University agreed to pay all the expenses of the party, with the 
exception of the subsistence and traveling expenses to and from the field of Assistant 
Hodgkins, and the pay and subsistence of Professor Hoag. 

Assistant Hodgkins proceeded to Minneapolis about the middle of June, and a t  the 
close of the fiscal year the work of the party was being actively carried on. 

Expenditures for the fiscal year.. - - - - - -  .----- --. . - - - -  - -  - - - -  - - - -  $I 408.81 

Recapitulation of the expenditures of the different parties during the fiscal year 1893- 
1894 : 

New Jersey, Prof. E. A. Bowser - - - - - - - - - - - - - - - -  . . - - - - - - . . - - - - - - - - - - - - - - - - - - - -  $I  158.60 
Tennessee, Prof. A. H. Buchanan -. - -  - - - -  - - - -  - - - -  - - - - - -  - - - - - -  - - - -  - - - - - -  - - - -  I 914'13 
Minnesota, Prof. W. R. Hoag and Asst. W. C. Hodgkins .-.- -,-- - - - -  .- . - - - - -  I 408.81 

Respectfully, yours, 
GEORGE A. FAIRFIELD, 

Assistant i?z charge of State Surveys. 
GEN'. W. W. DUFFIELD, 

Superi?rtendent Coast a d  Geodetic Survey, 
Washingtolz, D. C. 
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UNITED STATES COAST AND GEODETIC SURVEY. 

OFFICE REPORT No 5. 

REPORT OF T H E  ASSISTANT I N  CHARGE OF T H E  OFFICE O F  STANDARD WEIGHTS AND 
MEASURES FOR T H E  FISCAL YEAR 1894. 

UNITED STATES COAST A N D  GEODETIC SURVEY, 
OFFICE OF STANDARD WEIGHTS A N D  MEASURES, 

lvashitfgton, D. C., Nm~etnber 12, 1894. 
SIR: I have the honor to submit the following report on the work of the Office of 

Standard Weights and Measures during the fiscal year ending June 30,1894. As heretofore, 
the duties of the Office have consisted in making verifications of weights and measures for 
the National and State Governments, as well as for municipalities and individuals. A table 
showing the principal work done, aside from the preparation of State standards, in response 
to demands made upon this Office, is appended. 

The preparation of five sets of weights and measures, intended for States which have 
not already received them, occupied much of the time of the Office 

During the presence of Commandant Defforges of the French army, in this city, a com- 
parison was made by him and Mr. L. A. Fischer, of this Office, between the pendulums swung 
by Commandant Defforges a t  the Coast and Geodetic Survey Office pendulum station. and 
National Prototype Metre NO. z r .  

During October a change was made in the place where the standards are kept by trans 
ferring them from the room in the third story of the Butler Building to one on the second 
floor, immediately below the old one. 

The articles composing the Weights and Measures exhibit a t  the World's Fair, Chicago, 
were returned to this Office in good condition. Among them was a set of metric weights 
and measures which were verified after their return, and i t  was found that they had suffered 
no material change by their transportation to and from Chicago. 

ELECTRICAL STANDARDS. 

A bulletin, approved by the secretary of the Treasury, was issued in December, 1893, 
by the Superintendent, announcing the formal adoption by the Office of Standard Weights 
and Measures, of the names and values of units of electrical measure, as defined by the 
International Congress of Electricians of 1893. 

The personnel of the Office has remained unchanged. Mr. L. A.. Fischer, Adjuster, had 
charge of the office, under the Superintendent's immediate direction, during my absence on 
field duty in Alaska, and until October 31, and again in June, 1894, during my assignment 
to topographic work in New England. Mr. C. A. Harbaugh performed clerical and other 
duties satisfactorily. The services of the mechanician and watchman are accounted for in 
the reports to the Assistant in charge of Office. 

Yours, very respectfully, 
0. H. TITTMANN, 

Assistani in chnrge of Ofice of Standard Werlphts and Measures. 
Gen. W. W. DUFFIELD, 

Sul)erinlende?rt United States Coast atid Geodelit Suntcy. 
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OFFICE OF UNITED S T A T E S  STANDARD WEIGHTS AND MEASURES. 

ABSTRACT OF VEILIFICATIONS OF WEIGIITS A x n  BIEASURES IADE: DUBISG THE FISCAL YEAR 18%. 

-- .- - -. - - - . - - - 
' Dato. / Knu~e. 
-- . A - - - - -- - .- 

1893. 1 
. -  -- 

July .--------I Evans, Richnrd, Janraica, N. Y ---------.-- -------- 

Sen-ice. 
. 

Tape compnrcd. 

1 

1 Unitcd SLatea Coast and Goodutic Survey Omco ---. Tnpo comivared. 

August.------ 

I 

Bephmber---- 

October ------ 

November---- 

Docember ---- 

1804. 

januar,------ 

I I Monroe, Prof. C. E., C o l u m l ~ i ~ ~  University ---------- Weight. rer if l~d.  I I ci ty of ~ o s n r k , ~ .  J ----------------- ----------- capacity nreneures ~u l ju~ tcd .  
Richards, \Y. P.,Woahington,D.C Two tnpm conrpnrod. 
Ogdon, IIonry G., Xorfolk, Vn .-------------------. I T a p  compared. 
Drowu,\Ym.L., Auburn, Ala -----------.--. ----- ( Information fu rn i~hcd .  
Trcaeury Department ----------.-.--------- - - i  Twonly-four cnlipcr cnugos adjusted. 
Wolf, Frank A., United Statra Const and Geodcticl Tlrermomotcr cunrpnred. 

survey. I 
Wood, F. A.,&c'y Meycr U.S.S.S. Co ------------. Iuformntior~ furnialrod. 
Gibbons, B, Alamodn.C.I ...................----- 1 I u f u r ~ ~ ~ a t i o ~ ~  funrillcd. 
Rowlnnd, Jonatlran, Pbilndcl1~lrin, Pn--------------i S t n n d ~ ~ l  nrotnl gnugo furnished. 
Bakcr, Cbaa. W., Now York ----------------------. I Stnndnrd mt:tnl gnlrga furniahcd. 
Williams, Chns. P., Dutlor, Pa. .------------------- 1 Informatiorr furnibl~cd. 
Offlco of Enginrer  Curnmisaion~~r, D. C ----------- I Tapo cornparcd. 
Roper, R. n. E.,Orlnndo,  la ---------.-----.------! Infurmotion f~rrnishod. 
Douglae, I l .  T., Daltirrrore Topogmphirsl Srlrvoy ---I T n p  compnred. 
Paret, Mllner P., Mlddleton, hIcl------------------. 1 Tapo conrpnrud. 
Fuuk  & Wagnalls CF., N. Y ....................... Information fur~rialreti. , 

United States Intornal Bovorruu B~rrrntr.---------.~ Two lr t rndrd and cighty-sir sugar flasks comparml. 
Cornoll University ---------------.--------------. I Qr~artz woight cornpnred. 
Fargusson, K., Southport, N. C -----.-------------- ( Information firrr~inlrod. 
Iieermans, IT. C., Corning, S. Y _.----------------.! Tapo conrparod. 
Power, Hen. T. C., United Blntca Scrlntn, \Vwlring- 1 lnformntior~ f~rrnishcd. 

ion, D. C. 
h l t i rnoro  Copper Smelting and Ib l l ing  Co--------J Avdirriupois woightn adjustc~i. 
Uaywood, L. C., Pnwturkct, R. I Ttym conrlmrod. 

Cnrhart,Prof. Il.B..Micbigan l;rrivcreity----.--.--~ llriunrratiorr f ~ ~ r ~ r i n l ~ e d .  
Wornbwoll,Hon. L. B., Tallnl,~~ffl'e,  la -.---.------ 11rformntio11 f~rrniahod. 
Roinort, Frederick, Now York -.---------.--------: Tnlm compared. 
Boatwick, L. A,, Ronenelaor, Ind  ------------------I T a p  compared. 
Funk & Wagnalls Co., Now York ---------------..! Jrrformatlon fumlshed. 
Boner, L. J.,Ncw Orkaus, La --------------.----. I Qunrtz plnte corn~~~rr(~tI .  
Ilartmnn, Hon. Chns. S., Bozomnrl, nlont ----------- i Information frrrniehcd. 
Fairbanks B Co.,St. Johnsbury,Vt ---------------. Iuformntion furnial~ed. 
Yauror, E. R., Acting State Benler, WiS .--. -------- 1 Infomation furnirlrod. 
Doitzgen & Co.,Cl~Icngo,IIl ------- ----- ---------- 1 T ~ r o  tapm conrparod. 

Nortlr and 8011tlr Dakota ------- ----------- ------- Cai~nclty meosuros adjunkd. 
Putnam, G. R., Arnristant Coast and OoodotlcS~rrvoy. nfngnetornoter rods c o m p n d .  

I 
Grirnshnw. Robort, New York --------- ----- --.---- I Information furrrisbed. 
North and 3o11t11 Dakota -------------.----------. I Wolghts glldod. 
Alvord, If. IS., Lovinsville, Va ---. - .--. -------.----I Iuformntion ~ ~ r r n i s l r ~ ~ l .  
Putnam, G.R., Awistant Coast and G00detlcS11rvoy~~ Magnot weigllcd. 
United Statoe,Coaat aud Gede t lc  Burvuy ----------I I~ovellng rods compared. 

I 
I 

Cnited Statas Cooat and C d o t i c  Borvoy ----------) Inertin r iug con11ared. 
11oa.e &ale Co., Rntland, \.t .---- -----------------I Weight compared. 
Bray & Go., F. I'., Wasirington,D. C-------------.--I W o i ~ h t  contpared. 

I United Slaten Coast and Geodctic 8Urve~-----------, Magnet waigl~cd. 
I,uras, ~ c o .  F., Cnntile, N. Y -----.----------------. I Tapo compared. 

Crockott, Prof. C. W., Troy, N. Y-------------------I In fonr ln t lo~~  furnishocl. 
Kohlbusch, Herman, sr., New Turk---------------.! Woighte odjuetod. 
Patridgo, Edw. A., PIriI~dol1~11in, I'n----------------I Weight a d j w t d .  
Eeh-, A. 8. N., Nowton~il lc ,  Xnw ----------------.I Talm cornparod. 

- 



REPORT FOR 1894-PART I. STANDARD IVEIGHTS AND MEASURES. 

ABSTRACTS OF VEItIFICATIONS O F  \YEIQIITS AND MEASURES-Coutinued. 

Date. 1 Nalno. I serviw. 

1894. 

Februnry ----- 

March ----.. -. . 

April ---------- 

I Funk l Wagualls 00.. Now York ................. I I n fo rmnt io~~ f u r ~ ~ i s l ~ o d .  
Yay .-------- -! Darling,Brown & Simrp ,  I'rovidonco,H. I --------: Ynrd nnd meter coulllnrud. 

University of Vermont, Durlingtuu, Vt -------.-.-. Tapo compared. 
W o d ,  Goo. P., Baltimore Topogn~l~llical Survoy----' Two tapes colnlIarn1. 

I 1 Lippincolt a,, J.D., ~ l l i i a d o ~ p ~ l i a ,  PU U U U U U U U U U U U U U  ~ u f o r ~ n a t ~ o o  i l lnl isbd.  

Juuo - - - - - - - - - - ,  tinlvoraity of Vomont,  Burlington, Vt .--. I Tape conlllorod. 1 C O ~ U O I I  ~ n i v o r s ~ t y  ...--.------------------------- s a d  r~lcl metm c o u l p r d .  

Hodgklns, W. O., Amistaut Const nlld Qeodetic ' Tap0 compared. i I 
Drown, W. H., Greonville, Tenn ---------.--- .----- I Infr~rnlntiou furnished. 

CXllorndo Rtnto Agrlculturnl Collegt~ ------ ...-..-.! T a p  cumparod. 

I'utnnm, 13. R., Assistnnt Conat arld Gec~lcticSurvcy I Six l ,c~lduluo~ Ll~ormomoten, comprud. 
Uuitod Stntca Coaat and Qeodetic Survey ---- .----. Fivo ~ ~ u d u l u m  thermomolern com~nrud.  

United Statea Enginoor's Oflce, Vicksb~~rg,  Mien --. I.uveliug rod coml~nrd .  

Howe Scalu Co., Rutland, Vt ...................... Woigllts adjusted. ! 
Fnmk,E. H., Uincinunti,Ohio ---.----------------I Iuforrnntion furl~ishcd. 
IInrline~a, Prof. Wm., IVnsl~ingtun, D. C T a p  compared. 

L u w ,  Qoo. F., Caetilo, B. Y ....................... Tape compnrnd 

Richurcls, R. II., Back Bay, Mum Tnpo coml~arcvl. 

Rrowrl B Sharpo, Proridouco, R. I ----------- Yard and motro conlpnrod. 

Uuitod Stntos Coast alld Goodotic Survey ---------- 
Ilroxvn, E. L., Urockton, BIIUUI ---------._-------__. 

IIarkness, Prof. \YIII., Washlnglon, D. C ----------- 
Thompson, E. I'., Oxford, Olliu -.-.---------------- 
U n i t ~ d  Stntw C w t  and GOMIPIIC Survt~y ---------- 

Slx tnpos coalpnrctl. 

Tape conll~arocl. 
Tupo con~pnrod. 

Tap1 comllarod. 
I 'PLI~U~UII I  woigh t~  gilded. 

Smitll, E. F., l'ntclroguu, B. Y ..................... Tapo compared. 
Hogors, Wrn.A., Wutervillu, Blnluo -----_---------- 1 Iufor~nntion furuislled. 

Dorau, E.W., Burnlo Ga11, Toxna ------------------ I I~lforlnutlon furuisllrd. 
Kachel~nan, J., Evnnavillo, Iud Informntlon furuisllrd. 

Alou 6 Co., St. Louis, Mu ----- .-------------------, Tapu c o n ~ ~ n r r d .  
h n c h ,  C. E., Earlford, Conn ...................... T a p  compured. 

LIICU, Goo. F., M i l o ,  N. Tlrpo compnretl. 
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U. S COAST AND GEODETIC SURVEY REPORT FOR 1894. 

PART I. 

PROGRESS SKETCHES. 

Skotch of gonoral program (ountern shoot). 
Sketch of gunoral progreen (wontorn al~oot). 
Conoral clrnrt of Alnskn. 

Progrow of aurvoys for locating thu boundnry line batween Alusko and t l ~ u  Urilislr Possesalons in North America. 
Map el~owlng longltudo ntntloua ond connections determined by tlre olectric tologmph bvtwoon 1840 and J u n e  SO, 1894. 

Map showing jmnltiooa of mngnotlc stritious occupiod hetwoen 1844 and Juno  50, 1804. 
BIatm showing ilnos of goodotlc lovo l i~~g  run  and poaltlons of gravlty antlona to June 30,1884. 
Progress of survoys and roaurvoys butwoon tho St. Crolx and IIudson rivora, with subuketcb showiug the  surveys of tlro 

NE. boundary lakos. 
Trlangulatlon botwoen tho Atlalitlo connt and Weat Virginin, wit11 subkolch showlng progress of surveys near Oharlos- 

ton, 6.0. 
Trinugulatio~r h twoon  Wwt  Vlrglnia and asatcrn Miawoori, along or noar tho 39th pnrallol. 
Trlangulatlon botwoon oostorn Mleaourl and woatorn Ho  tens, olong o r  nenr tho 39111 jnrallel. 
Triangulation botwoer~ westom IConeun and oastern Utn l~ ,  along o r  noar tbn 39th pnrallol. 

Tr ian~ula t iou  Iwtweol~ w l o r u  Utn l~  a r ~ d  wostorn Nevada, a l o ~ i g  o r  nenr (110 38th pacullel. 
Trlnngulution bt\twoon weslern N o v d o  nnd tho Pacific count, along ur noar tlro 99th pamllul. 
I'rogrerrs of tho survoys on tho count of Orogurr and \Vunlrington, f r o n ~  Tlllamook Bay to  tlro boundary. 
Skotch ahowing extonalon of triangulntlon fronl Atlauta Baae to  1110 Qulf of Mexico, with subskotcll showing 1110 trlsn- I 

gulotiou in enetern Tonnemoo. 
Progrow of tho survuyanud remrvcya of the  Qulf cuneta of Florida nud Alabama. 
Triangulatlorc In tho Stnton of Wisconsin tiud Minnesota. 
lbconrlaissonco for triuugulntion along tho Rio Qrnndu, from El  Pnso to  tho Gulf of Moxbo. 
Dlstrmution of tho principal satronor~rlc lntltodo, longitude, a i ~ d  nzimutlr stntlons to J u n e  YO, 1RM. 
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