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LETTER 

THE SECRETA.RY OF THE TREASURY, 
TRANBMITTIKO 

The Report of the Sllpcrintewdcd of the U. S. Coast and Geodetic Survey 
stafing progr~ss made i?i that work diuing- the j s c d  year 

etrding June 30, 1893. 

TREASURY DEPARTMENT, Decembct. 12, 1893. 
SIR: In compliance with the requirements of section 4690, Revised Statutcs, I have 

the honor to transmit herewith, for the information of Congress, a report addressed to 
this Department by T. C. Mendenhall, Superintcndent of the Coast and Geodetic Survey, 
showing the progress made in that work during the fiscal year ended June 30, 1893, and 
accoiiipanied by maps illustrating the general advance in the operations of thc Survey up 
to that date. 

Respectfully yours, 
J. G. CARLISLE, 

Secietu ry . 
I \  1 he V I C E  PRESIDENT OF T H E  U N I T E D  STATES 

A N D  PRESIDENT OF THE: SENATE. 

December 12,1893. Referred to the Committec 011 Printing and ordered to be printed. 
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LETTER OF TRANSMISSION. 

UNITED STATES COAST A N D  GEODETIC SURVEY, 
Washington, D. C., December r1, 1893. 

SIR: In  conformity with law, and with the regulations of the Treasury Department, I 
have the honor of submitting herewith for transmission to Congress the Annual Report of 
the Coast and Geodetic Survey, showing the progress of the work during the fiscal year 
ended June 30, 1893, and accoinpanied by maps illustrating the general advance in the 
operations of the Survey iip to that date. 

Very respectfully yours, 
T. C. MENDENHALL, 

Superintendent. 
Hon. J. G. CARLISLE, 

Secretary of the Treasury. 
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REPORT OF THE SUPERINTENDENT 

OF 1”E 

U.S:COAST A N D  GEODETIC S U R V E Y  
FOR T H E  FISCAL YEAR ENDING JUNE 30, 1893. 

I N  TWO PARTS. 

PART I. 

RECORDS OF PROGRESS IN FIELD AND OFFICE WORK. 
ESTIMATES FOR FUTURE PROGRESS. 

REPORT OF EXPENDITURES. 

PREFATORY NOTE. 

The text of this Report for the fiscal year 1893 has bcen arranged for publication in 

two parts, like that for the fiscal year preceding. 
I t  presents abstracts of progress 

in field and office work, gives estimates for future progress, and a statement of expenditures 
during the  fiscal year. Accompanying it are maps of general progress, and sketches more 
in detail showing the localities of field operations referred to in the reports. 

Part I, in quarto form, contains the historical portion. 

In Part 11, in octavo, are published the Appendices which relate to the methods, discus- 
sions, and results of the Survey, with such illustrations as are required. 

The octavo form is more convenient and suitable for the scientific and professional 
papers, while the quarto form appears to be demanded for the statistical matter and the 
progress sketches. Since the latter are of less general interest than the former, in the 
future distribution of the Report, Part I1 only will be sent, as it is believed that this will 
include all that is generally desired, and in a much more compact and convenient form than 
that of the old quarto. 

In special cases, where both parts are desirable, they will be sent. 

VI1 
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GEORGE, HARRY, ENSIGN, U. S. N. Sorvico on steamer MOAT- 
fhur, p. 57. Roferonco to, pp. 128,132. 
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GIBRONS, J .  Dominion Lnntl Surveyor, p. 71. 
GIBSON* JOHN. LIEUT., U. S. N. Sorvloo ou stoarnor Blab,  p. 
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GREAT TEMPLB. SALT LAKE CITY, UTAH, p. 59. 
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HALTER, B. E., ASSISTANT. Work nt ?dagnotic Obeorvntory, 

IIAMILTON, DAVID. Tidnl obeorvor nt Nowport, It. I., p. 24% 
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m B o n  COMMISSIONS, p. 128, 
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UEIN, MISS SOI'nIB S. 0500 of Anaistnnt i n  Ciinrgo, pp. 80, 103. 
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IIOLTON BASE LIKE, p. a7. 

N U X B E R  OF, p.01. 

IIOOPER STItAXT, E N T R A S C E  TO T A N G I E R  SOUND, p. 32. 
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BYDROGRAPIIIC SOCNDISCS A K D  ANGLES. Origiunle, 

nniubor of voluiiioa, 11.02. nuplicatos, uuiuber of volumos, p. 92. 
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DETIC SUltVZT FOR T’nE FISCAL PXAR ENDED J U N E  

SECRETARY Ok TIIE  TREASURY, 
TRANSJIIT’I’ING A X S U A L  REPORT O F  THE COAST A E D  
GEODETIC SURVEY TO CONGRESS, p. iii. 

LISTTER 01.’ SU1’131IIS‘I’ENI)EhT, ‘I’RASSLIITTISG AXNUAL 
IU?I’ORT O F  COAST A S D  GEODETIC SUIlVI<Y TO THEAS. 
UlIY DEPARTMEXT. p. v. 

LEVELIXG. 1ktn.cen &i~~d\Vich nnd 1’Ijnioiith, Mnas., p 21. 
Uotwocn lido gnugo nud boncli iiinrk8 nt Su~iwalito. Cnl., 11. 46; a t  
Fort  Point. Cnl., p. 40. Rutwocn tidv gnugo nucl bourh i~lnrks nt 
Sitkn, Alnekn, p. 58. nutwoon tido gauges and Lciicli mnrka nt SL. 
Auguetino and Cednr Keys, Flu.. 11. 33. Erperinicmtnl, nt Wneh. 
iugtou, D. C.$ pp. 30-32. From tidnl beocli innrk in I%oston Har. 
bor westwnrd to Stnte lino betweon Ilu~snchnaultH uiid Nuw Pork, 
p. 21. Goodctic, betwoon Cednr Krye und St. Augiiotinr, Fln., p. 
33. Goodotic, in Kunsns nucl ArkunHnH, pp. 40, 41. Gcudutie, 
roport on, by Assietnnt II. S .  Wooclwurd. p. 37. I n  I’lymoutll 
Counky, Niles., iu coiiiiectlou with Stntu survey, p. 22. Spcdol, n t  
Snn Francisco. Cnl., p. 47. To counect boucli Innrku ai, Snlt Litko 
City witti rnilroud lovela, 11. 53. To connect hencli mark on hliu. 
nunpolia city hull with Suetling uvcnuo h a c ,  11. 39. To couucut 
tide ~ I I I ~ O  nntl Iionch ninrka nt l’l~ilndelpl~in, 11. 17. 

LEVELING JXSTHCMENTS. Dcfccte in, corroctctl, p. 32. IIol- 
oronce to, p. 83. 

LEVELING RODS, pp. 31, 33. 
LIBIL~RIES.  Distribution of clinrts to, p. 70. 
LIUIIAltY ANI) ARCHIVES DIVISION. AIIUUUI roport of, pp. 

LIEUTENAN‘l’-C(,aI,UANDEItS, U. S. h-. Xuniler of, nttnohcd 

XISETENANTS, U. S. K, Kumbcr 01; nttnchocl to Coast nnd Geo. 

AEUTENAS‘I’S ( JUSIOR GRADE), G. S. N. Xumber of, 

LIGHT-HOUSE BOAItI), p. 82. 
JCHT-XIOUSES. A t  Marylniid Point, Potomna Riror, p. 32. A t  

LINI)XKIWHL, A, Drnwing I)ivi~ion, 11. 100. 
~INDENKO1IL. H. Druwing I)ivieion, 1). 100. 
J N E S  OF EXI’ERIMI<NTAI. LEVELING RIJN I N  WASH- 
IXGTON, D. C.. FOR D1<TEIIMINIHG T H E  LIMIT O F  L\CCU. 
RACY ASTAlh’ABLE IN LEVELING OF PIIECISIOX, pp. 
30-32. 

LINES O F  PRECISE LEVELING FROM OLATBE, 
KANS., TOWARD FORT SMITH, ARIL, pp. 40,41. 

dINES O F  SPIRIT  LEVELING, L E S G T H  OF, I N  STATUTE 
MILES, p.91. 

Ollico of Aeeistont in Clinrge, pp. 80,103. 

ao, ieo:~, 11.130. 
LETTER FROM THE 

122-124. 

to Coirat unil (ieotlctic Survey, p. 132, 

dctic: SnrroJ., 11. 132. 

attncliocl to (;out rind Gcodctic Survoy, p. 132. 

IIofcrorico to, l ip .  80. 103. 

l ioo1~w Strait, p. 32. A t  Yhnrkllii Shonl, p. 32. 

iIPI’INCOTT (’43). Trinngtilnt.ion Rtntion in Now Jtareny, p. 28. 
J P P I S C O T T  (‘02). Trinnjii~lntion atntion in Now Jorsoy, 11.28. 
J S T O F  NAVAL OI~I~‘ICIS1IS ATTACHICD TO TIIIS U.S. COAST 
A N D  GEODETIC SUR\‘EY DURLSG TLLE FISCAL YE:AR 
ENDING JUXP 30, 1893, 11. 13’2. 

JST O F  NAVAI.OFI.’ICBBSATTACHED TO T H E  E. S. COAST 
A N D  GISODETIC SURVEY,  JUXE 30,18gJ, p. 133. 
,IST OF I’ROGIIESS SKETCIIPS, p.160. 
JTTLB, F. M. Tldnl Divjsion, p. 100. 
, ITTLE ROCK, ARK., pp. 41,42. 



ALPHABETICAL INDEX. XXI 

LIVERMORE, TV. R., MAJOR. CORPS OP ENGIKEERS, U. S.A., 

I,OIISTERVILLE, hIASS., p. 24. 
LOSG ISLAYD, MASS., 11. 10. 
LONG ISLAXD. 3. Y., 11.24. 
LONG ISLAND SOUND, l i p .  20,03. 
LOXGITUDE. DotorniinntioiiH of, in cniinectioii with Alnekn Bound. 

irrp Surrog, 11. 08. I)oterruin(d a t  points 011  bouudnry lino bo- 
twwn California and Nuvndn. pp. 0G,67. Determlnod at statious 
in Alnelin by orc11:111go of ~~lironnniotcrs, jip. 74, 75. Dotnrniinod 
botwcon El Pnso. Tes.. nnd I.ittlo Rock, Ark.. p.41. Determlnod 
bg exclinnga of cliroiioui(:torH ut n station on Ynkutnt Uny, Alnsku, 
pp. 58,50. Ditlorenco 01 ,  botwoeu Sitkn nud Tnconin, Wnsli . ,  dotor- 
nlinod clirouomutricnlly, pp. ~8-50. Ditrurenco of. botwooii Sitkn, 
Alnsku, uud Tncolun, Wnsh., uud bot\vueu Sitkir nud Pnkntat, 
Alnskn, dnteniiiiicd by exdlnupo of cllronoiiiotors, pp. 57,SB. Diffnr- 
enro of, dotormiiied botwoou IIoloun, Xont., nud Pollowetono Lnko 
station, l ip .  51,52. 

LOKGITUDE STATIOSS. Tclugrnpbic, a t  Suit Lnko City, Utah, 
p. 63. Clirouoinotric or  lunnr, uumbur of, p. 01. Tologrnphio, num- 
Iwr of, p. 01. 

p. 44. 

LORD, 11. C. 
 LO^ AKGELES, CAL. 

LOS ANGELES MAGNETIC OHSEKVATVIlS. p.105. 
LOUISIANA. Slut” of. Iuoliiducl i i t  Mitldlo I)lriaiou, p. 30. 
LOTVEII. I’NACII TItEE. Trinujiultbtlon station in Alnlinmn, p. 3G. 
LOW, J V . F . ,  LIEUT.. U. S. N., ASSISTANT. Ugdroprnphic rcnur- 

voy of Boston Bay nud Harbor, pp. l b 2 1 .  Rofuronco to, pp. 120, 
132,183. 

LO\VXDES. C.H. T., PASSED ASSISTAKT SURGEON, U. S. K. 
Servico 011 stenmor ~ a s s h ,  p. 01. I~oforouco to, pp. 182,133. 

LOZIER, TES. ,  i i .  44. 
LYNN I I A B I ~ O R ,  MASS., p. 20. 
LYXS IIAlIIiOR ENTIIASCE, pp. 18,20. 
LYONS, C. J. Tidal obsorvntious nt  Ilonolulu, Onliu. Hnwniinn 

Sorricein Aloeka, p B 8 .  
Dincussion of ningnutiu obsorvutiona made 

ut, p. 77. 

Islands, p. 75. 

nr. 
MAD RIVER. Trinngulntinn station in Cnlifurniib p. 48. 
BIAGSETIC IIASIS STATION. 
MAGHETIU J)ECLINATION D11’ A N D  IKTENSITY. Dotor- 

A t  \Vntihlugton. 1). C., 11. G3. 

uiiuntionH of. (See Mngnotlo Obsorvntioun.) 
MAGNETIC ELEMEXTS. Dctcrmiuntlon of. (See hlnguerio Obsor- 

vntioris.) 
MAGNETIC 013SIS1tVATIOXIS. A t  Port  Wrnngol. Alaakn, p. 71; 

a t  I,it.tlo Rock, Ark., p. 42; a t  Port  Duflnuco K’urk, Adiuirnlty Inlot, 
Wneh., p. 40; n t  Sun Antonio, ‘Cox., p. 42; utSnn l?rnne;eco, Cnl., 
lip. 40 ,4 i ;  nt Sltkn, Alnslm, p. 58; n t  atntioua in Alnnkn, pp. 58. 59, 
00; at st.ntInnaiu I?luriilii, 11. 35; nt stntiori on Uniili Illrer, Alnnkn, 
11. 00; nt  Tncomn, Wnsli.,  nnd vicinitx, 11. 48; rrt trinugulntiou atn. 
t iom in Utnli. p. 53; u t  Wnsliington, D. C.. p. 63; nt Yellowstone 
Lako, lip. 51, 62; on Fucn Strait, p. 51. Origlunl8, iiunibor of vol. 
I I ~ ~ R ,  p. 92. Niinibcr of citllierd. p. 02. 

MAGNETIC OI~SEItVATOItIES OCCCI’IED,NCAfBER OF, p. 01. 
MAGNETIC OUSEItVATOIIY, S I N  AE‘TOSIO, “EX. ChIlUgOO~’ 

lowtioll. g. 42. 
MAGNETIC PARTIES, NOMBER OF,p. 91. 
MAGNETIC RECORDS CONTINUED A T  TBE AUTOMATIC 

IIEGISTIXTXG STATION, HILLSIDIE RANCH, NEAR SAX 
ANTOSIO, TES. 1)II?k‘EIiESTIhL OI~SEIlVATIONS O F  
TI IE  MAGNETIC ELEMENTS ILECOICDED BY THE ADIIS 
BIAG~iSTOGllAPHS, A S D  ABSOLUTE VALUES DETER. 
MIXED M O N T I X L P , ~ ~ ~ . ~ ~ ,  43. 

MAGK;I.;TIC STATIOKS. A t  Port  I)OflnnCO Pork, Admirnlty Inlot, 

NAGNE’CIC VARIATION. A t  Littlo Rock, Ark., p.42. 
NAGNETIC \\TORI<, STA’TISTICS OF, p. 01. 
MAGNll‘l‘lSM. 
MAGNETISIL TERltESTIIIAI,. Pnpor nu dhtribution of. iu tliu 

Unitod Stntoa, prepurod for Comullaelonor of tho Genornl Land 
Ofllcc, p. 78. 

jVn8ll., P. 40; a t  Sitkn, Alnskn, p. 57. 

I’iibllcntio~~s rulutilig to, p. 105. 

MAGNE‘lQXE‘rEIIS. Kew, p. 78. Nos. 17,18, and 10, p. 120. 
MAHOK, C. Drnwlug Divisiou, p. log. 
Af AIDEN IWCK. 
MAINE. Stnto of. Incllictotl iii IStcstor1l D i r i e l q  p. 16. 
MALAsPIHA GLACIER, A L A S U , p .  01. 

Trinngiilntiou srntiou in Minnoaota, p 30. 

MAKOMET HILL,  MASS., p. 23. 
MAKOME’T STATIOX, OLD COLONY R. R., p. 22. 
MANUAL O F  SURVEYING INSTHUCTIOKS, p. 105. 
MAPES, MISS I,. A. Clinrt Division, 11. 113. 
MAPS. Const nnd Goodutic Surrey, p. 83. Collootlon of, rucom- 

Of Alnskn, p. 123. Of city front of Phllndolphi~ Iuundwl, p. 123. 
p. 82. Ruforouco to proposed intornntionnl projeot for, p. 77. 

M A P S  AKD CHARTS. Stntiatics of, p. 03. 
MARCOTTE. Trinngulution atntion, p. 90. 
MARE ISLAND. CAL., p. 82. 
M A R E  ISLAKD KAVY-YARD, p. 55. 
NARINDIN, 11. L. ASSISTANT. Plignicnl hydrography. Con- 

tiriiintiun of tlie pliysicol hgdrographio surroy of tho south const 
of Mnrthns Vinoynrd from Jobs h’ock nround Gng “ I d ,  pp. 23-24. 
Surroy of pnrt uf Iloudy Islnntl, Dokwitro Rivor, fur tho purposns 
of n qlinmntino station, pp. 29, 30. Offlro wurk, p. 24. .lioferonco 
to, p. 27. 

MAIlITIBIE I<XCIIANGE, PEILADELPHIA, p. 82. 
MARR, R. A. Sorrico in Mnssnohusotts, p. 21. 
MARSHALL. H. T. Sorrice in Maine. p. 10. 
MAKTHAS VINETARD, MASS., pp. 21,23,’?4. 
MAIl‘TIN. 1 I IOUAS S. Pny yooninn, stonmur Baohe, p. 10. 
MAHY ISLAND, ALASKA, p. 50. 
MARYLAKD. Statu of. Iucludod iu Enstorn Division, p. It. 
MAItPLASD POINT, POTOMAC RIVER, pp. 21,32. 
NASON, JOIIN II. Lnboror. p. 110. 
MASON-GULL. Llno of trlnugulntion in Stataof TVaaliIngton, p. 40. 
XIASON-SLOUGII. Liue of triangiilntiou iii Statu of Wnshington, 

MASSACHUSETTS. Stat0 of. Included in Enstorn Division, p. 15, 
MASSAIC CRElCK, N. P., p. 20. 
MATCIILESS. Sclioouor, p. 133. 
MATTEATl’A.h’, N. P., p. 20. 
blAUI’IN, W. C. Computing Division, pp. 104, 107. Instrument 

MAXVILLE. Trinugulntlon station In Minnoeotn, p. 80. 
MATER, A. K., ENSIGK U. S. N., pp.132. 
McADOltP, R. J. 
McALI’Ih’E, IC., ASSISTANT ENGINEER, U. S.N. Serrice ou 

sbniiier Blake, p. 20. Rufomnoo to, pp. 132, 133. 
MoARTIICII, MI1. Canadian stirvoyor, pp, 73, i 4 .  
McAll.THUIL. Stunmor. pp. 50.57,120.127,130,133. 
MoCORKLE, S. C. ,  ASSISTANT. I n  olinrgo of Const nnd Gmlotio 

Survoy suboflco nt Pliilndulpllin, 11.82. I h t y  nt  Conat nnd Geo- 
(lotio Survoy Olllco. p. 77. Ilcforouco to, pp. 17,30,103,132,1%~. 

Dotoriulnntion of tlie gongrnplii- 
rnl posltion nnd lioiglit of tlio ponk of Muiint St. Elins. Obsorra- 
t iom for Intitudo, nzimuth, nud tlioninpnotio oloincntu i it  nstntiou in 
Yakutat  Bny, nut1 of longittido by ohronomotrio owpoditions to 
Sitkn. Mngnotic obaervntiona nt Sltknnnd nt astation on Jnponski 
Island. lip. 58-60. Oflico work, p. 00. AlaakaUoundary Survoy, pp. 
08.70. Surveys on Tnkn Inlot, Alnakn. pp. 72,73. Roferenoo to, 
pp. 57,68.01,74, 127. 

p. 40. 

Divisluu, p. 110. 

Serrico in Alnekn, p. 50. 

McGRATII, J. E., ASSlSTANT. 

McKENKON, H. E. Sorvice I n  Knnsna nnd Arknusaa, p. 40. 
McKEKZIE, Wbf. Engrnviug Division, p. iii. 
XcLANE. Trinugulotiou stntiou in Knnans, p. 41. 
McLANE, WN. R. Drivor, p. 110. 
McLEAY. Triniigulntlon station. 11.38. 
MEASUIlEMEKT OP A I’IIIMALKY BASE L I R E  IN T H E  KA-  

NAIVllA VALLEY, NEAR ST. ALliANS, W. VA. I’REPA- 
XATIONS FOR TIiN MEASUHISMENT A T  T H E  OFPICE, 
AND OPERATIONS SUUSEQUENT THERETO, pp. 30,37. 

blEDFORD, NASS., p. 18. 
MII.;LTON. Trlnugulntion atntion In Tennoesoo, p. 38. 
MESDELL, GEORGE E.. COLONEL, CORPS 01s ENGINEERS 

U. S. A., p, 40. 
MEKDEXHALL, T. C.. SUPERINTENDENT OF T E E  COAST 

AND GEODETIC SURVEY, pp. iil, r. (Sw under SUPEHIN. 
TIESDEKT .) 

MEXTZ, G. W., LIEUT.. U. S. N., ASSISTANT. Sorvioo on 
Schoonor Rugre, 11.18. Occupation of stations for obsorvntious of 
ourrunts in oounoction with tliu speed triols of the nom nnral war 
voaeol Detroit, 11. 03. ‘Trnnafur of stonmor Blake  from Atlantio 
oowt to Chioogo, p. 63. hforonoo to, pp,’l%, 132,189. 

NEIIIDIAK HILL,  D. C., p. 37. 
METIIODS. 
METRE. INTERKATIONAL PROTOTYPIE, p.1a. 
MEXICAN GOVERNMENT, 11.05. 

Usod in erporimontal lovoling, p. 31. 
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N. I U E S I C A N  LEGATIOK. p. 44. 
MICHIGAN. Stnro of. Included in Enetern Divieion, p. 15. ’ NAHANT, MASS., p.20. 
MICROMETEK SCREW, DctArminntion of irrogillnrityof, P. 40. 
MIDDLE DIVISIOK. Abslrncta of work In. pp. 39-45. 

MIDDLETOTN, COPFN., p. 20. 

KAIIANT HEAD, MASS., p. 20. 1 XAMES O F  VESSELS, THEIR TONNAGE, ETC., I N  THE; 

I DETIC SGRVEY DURISG TIIE FISCAL YEAR EPFDINQ 
MIDDLESEX COUXTY, MASS., pp. 21,ZZ. SNRVICE O F  THE UNITED STATES COAST AND GEO- 

M1I.ES RUN ADDITIONAL O F  OUTSIDE OR DEEP-SEA JUNE 30,1803, p, 133. 

MILLIGAS. Trinngiilntion etatiou in Floridn, p. 35. 
MILTON, FLA.. p.35. 
MIXNEAPOLIS, hlIh’K., 1). 30. 
MIKNXAPOLIS CITY HALL, p. 39. 

MIXOTS LEDGE. MASS., p. 10. i NAVAL OFFICERS ATTACHED TO THE UNITED STATES 
MINOTS LEDGE LIGHT, 1). 19. I COAST AND GEODETIC SURVXY 1)UILIKG TUE FISCAL 
MISCELLAPFEOUS DITISIOX. Auiiiial report Of, PP. 11G-119. YEAR ENDING J U N E  ‘30, 1803. Liat of, 1). 133. Nunibor 01; p. 

MISCELLUEOUS EXT’EKSBS, CONTIh’GEh’Cms, ETC., J)P. 1 h’f;tAL OFI?I(:I<RS ATTACHED 1’0 THE COAST AND GEO- 

SOUNDMGS, p. 02. XANTASEET BEACH, MASS., p.10. * 

NAKTUCKIST. MASS., p. 24. 
XAPISAGUE I1AY, N. Y., p. 24. 
XAI’EAGCE LIFIS-SAVIXG STATI0X.p. 24. 
NAXROTVS (THE). N E W  YORK TIAliROR, p. 27. i 

MINNESOTA. S t n t a  of. Included in Middlo Divieion, p. 39. 1 NATIONAL PROTOTYPE M I m w  so. 21,p.x. 

Tnbuluted etntcment of work iu, p. 110. Roforerreo to, p. 103. 

I%, 155. Fire nppnrnt:ie. now boilcr, ctc., p. 155. I~ocnpltulotlon, . 
p, 150. Clasuificntion of uxponditurce, p. 156. 

DETIC: SURVEY JITNE 30, 1803, p. 133. 
NAVAL REVIEW, 1). &1. 

MISSISSIPPI. Stnto of. Includod in Emtorn Diviaiou, p. 15. NAVY I)IU‘AI(TMRYT, pp. 32,33. 
hlISSISYII’P1 IlIVER COMMISSION. p. 21. h’A\’T-Y ART), IiOSTOX, hIASS.,p. 18. 
MISSISSIPPI SOLWD, 1). 30. 
MITCIIELL, CAI’TAIN, 1tYVENUE-NARIXE SEItVICE, I). 30. ’ XEBRASRA. Statu of. I ~ ~ c l u d c d  iu MitldleDiviaion, p. 80. 
MITCHELL, E. S. Drnwing Division, p. 100. 1 XEIL ROCK. ‘~rinugulntion mtatiou in \\ynnliington, p. 49. 
MITCHELL, W, G .  Sorrice in Knneue nul  Arknuarm. p. 40. 
NISSOURI. Stat0 of. hcludod in Middlo Diviaiou, p. 39. 1 Wnshington. D. C., pp. 31,32. Scrvico in  Utah, pp. 53, M. 
MOAB, UTAH.p.53. ’ piiting Division, pp. 104,100. 
MOBILE BAY, p. 30. I XEPOXSET RIVER,MASS., p. 18. 
MOWACK BAY, VA,, p.65. I NESS COUKTY, XAXS , p. 40. 
MODELS. Coast and G d o t i o  Survoy, a t  World‘e Columbia0 Expo- FET’l’LBTON, GEORGE, PRBSIDZNT AND GENERAT, MLN- ’ AGER, KANSAS CITY, FORT SCOTT AND JIEMPIIIS I<. R. 
M O X W V A  VIESO PEAK,  MEXICO, p. 44. 1 CO. 

I NEWCOMU. PXOF. SIXOX, SUPERINTEX’DIJNT U. S. NAU’rI- 

MONOTOPFY. Triangulation etation iu Colorado, p, 41. 
MONTAUK POINT, N. P., p.24. 
MONTAUE POINT LIGW!. p. 24. 
MOXJTANA. Stnto oP. Includml I n  Woetern Division, p. 45. 1 CAL ALMANAC, p.01. 
MONlJllENT NO. 2, NORTHEASTEHN UOUNDARY. P. 15. . S E W  IIAMPSIIIRE. Stiito of. Included in Enstorn Division. 11.15. 
MOSUXENT PEAK. Trinngulntion etat ioi i  in Cn1iforni4 p.82. I NEW JEBSEY 
MOXUMENT STBEAM, YE., p. 15. 1 NEW LONDON, COXN, p.03. 
hIOOI{E. F. Fomninn In (:burgo of pinto printing, Const nnd Goo- 

dotic Survey Ofiicc, p. 112. I NlSW MEXICO TERRITORY. Inclndod in WoHtornDivieion, p. 45. 
MOORE. TV. I., LIEUT. COMMANDER TJ. S. N., ASSISTANT. I SE\\’ PORK. 

Continiintion of hydl’ogmphic: Humeye in 8ol i t~ienHto~ A h k n .  
Surroye in Uocn do Quiulrn, Keku Strnita, nnd Froderick Sound, 
pp. 54-50. 

MORRIS, DAVID. Eugmving Divieion, p. 111. 
MORSE, FRBYONT, ASSISTAXT. 

1 XEAIC BAY, WASTI., p. 51. 

HELSON. JOHN, SCl4ASSISTANT. Expcrimentiil lovoling ,nt 
Corn. 

aition, pp. 8484. 
Asairtuuco rcndcired by, p. 41. 

NEVADA. Stnto of. Incliitlod in TVestoru IXviaiou, p. 45. 
NEWBURG, X. Y., pp. 20,27. 

Strltoof. Iucludod in Enelern Diviuim, p. 15. 

X E ~ ~ O I ~ T  HARBOR, R. I., pp. 24,03. 

Stntoof. Iliclodccl in Xnstclrn Divieiou,p. 16. 
NE\V YOItK IIAY z\ND HARBOR, p. 28. 
N R ~ ‘  YORK CITY, p. 20. 

itoferonco LO, pp. 120. 182, 133. j N E W  YORK CEXTRAL AXD IIUDSOX HIVER R. R.,p.27. 
I KlSW YORK AXI) ERIE R.lt.,p.27. 

~~ ~ ~ Complot,iou of alironomotric 
Iongitydo work, nud of obeorvntioue for Intitudo nnd tho ninpotic 
olorncnts nt Sitka. Alnakn, pp. 57.58. Onico work, 1). 58. Uuty n t  
Snn Frnncieco eubofllco, p. 82. Ibforenco to, pp. 59,Ol. 

XORSE COVB, ALASKA, p.57. 
MOSEH, JEFF. F., LIEUTENANT U. S. N., pp. 127,132,133. 
MOSMAX, A. T., ASSISTANT. Noeunyox of tho hundnry  lino 

botweon tho United Stat08 and Moxico froin tho Rio Grnndo to t h o  
Fncific, pp. G5, MI. Appointnient ne Commisfliouur of tho Intor- 
nntionnl Uoundnry Survoy, United S t a k e  and Xoxico, p. 65. 

MOSS. F. V. Tidal obecrvor, p. 33. 
MOUKTAINS. I n  Alwkn, p. 09. 
MOUNT ALICP (SSAICE HILL). N. T., p. 20. 
MOUNT CONNESS. Trinnyulntlon etntion in Cnllfornia, p. 82. 
MOUNT EVERETT. Trlnngilntiou etation in Mneencliu8otte, p. 22. 
MOUNT IIOLLY. Triunguliitiun etntion In Xow Jcrsoy, p.20. 
MOUNT IIOORTS. Trinngiilntion etation in Alnekn, p. 50. 
MOUXT LASSIC. Trinuyulntlon etntion in Cnliforuin. pp. 47,48. 
MOUNT LOLA-ROUh’D TOP. Line of trinugulntion in Cnllfornin, 

MOUNT SANHEDRIN. Trinngulution atntion in Cdifornin, p. 47. 
MOUNT ST. ELIAS. l1p .58~50.  
MOUNT WAAS. Trinngulntlou etntion in Uloh, p.63. 
MUD LAKE, ME., p. 15. 
MUIR, W. C. l’., EXSIQN, U. S. N. 
20. Reforonco to, p. 132. 

MURRAY. HARRISON. Nromnn, p. 119. 
MYERS, FLA., p.34. 
?A YER SPRTNG, TEX.. p. 44. 
MYER SPRING RIDGE. Triangulation etntion in Toxse, p. 44. 

p. 67. 

hrvico on atanmor BZake, p. 

NEW YORK AKD KlEW ISHGl.AND R. R.,p.27. 
NIBLACK, A.  1’. 
XIGAT SIGNALS. 

HOGAl.IES, ARIZ., p. 05. 
NORFOLK COCNTY, VA., p.05. 
h’ORTIi BASE. Trlnugiilntion Htntion, p. 80. 
XOILTH BASIC. Trinngulntlon stntioii on Miiry Island, Alaakn, p. 57. 
XOKTII CAROLINA. Stnto of. Incliidod in Enaturn I)lvision, 

NOHTII DAKOTA. Stnta of. 1uc.lntlod in hIicldlo Divieion, p. 30. 
NOBTIIEASTERN BOUNDARY LAKES, pp. 15. 10. 
h*ORTH LAKE, ME., p.15. 
NOltTII LAIC’P TIIOROUGUFARE, ME., p. 15. 
NORTIIWEST BASE. 
NOTICES TO MARINERS, pp. IO, 10, 117. 
NUMI3ER O F  MILIES (GISOGHAPLIICAL) RUN W E I L E  

NUMBER O F  NAVAL OFBICEIlS ATTACHED TO COAST 

NUMBEIL OF SOUNDINGS, P. 02. 

0. 

LIEUT. Ti. S. S.,pp. 132, 133. 
Ituc~oriiinondcd for iiiw in trinnpilntion dong 

tho United Stntou nnd Mexican boundary, 1). 44. 

p. 15. 

Trinngulntlon stntion in Railens, p. 40. 

SOUNDIh’G, p. 92. 

AXl)  GBODETIC SURVEY, pp. 132,133. 

O A K  Trinngnllntion etatfon, Alnekn, p. 70. 
OBSERVATORY POINT. Trinngnlntlon etntion, p. 07. 
DBSERVIXG TItIPODS, p. 30. 
OCCUPATION O F  STATIONS FOR OBSERVATIONS O F  

CURRENTS I N  CONNECTION W I T H  THl~:  SI’RED TRIALS 
OF TUX NEW NAVAL WAX VESSEL DETI<OIT, p. 03. 
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OCEAN CAPE. Triangulation etntion in Alnskn, pp. 59, 00. 
OFFICE O F  UNITED STATES STANDARD WEIGHTS AND 

MEASURES. Ahstmot of yoriflcntiooa of woiglita nnd mcnnurea 
uiado during tho flecni Your 1803, pp. 100, 107. Abstract of opera- 
tione of, p.  2. 

ILEPORT O F  T H E  ASSISTANT 
rN CHARGE OF TIIE OFFICE FOR THE FISCAL YEAR 
ENDING J C N E  80, 1893, lip. 103, 124. 

OFFICE IfEPORT KO. 2,1803. REPORT OB THE IIYDHO- 
GRAPHIC INSPECTOIL FOR THE FISCAL PIEAR 1893, pp. 
125-133. 

OFFICE REPORT NO. 3,1893. REPORT O F  THE DISIIURSING 
AGEKT FOR T H E  FISCAL YEAR 1803, pp. 135-100. 

OFFICE REPORT XO. 4,180D. REPORT OF THE ASSISTANT 
I N  CHARGE O F  STATE SURVEPS FOIL TBE FISCAL 
YEAIL 1893. pp. 101-103. 

REPORT O F  THE ASSISTAKT 
I N  CIIARGE OF TI IE  OFFICE OF STANDARD WEIGHTS 
AKD MEASURES F O R  THE FISCAL T E A R  1803, pp. 105-107. 

OGDEN, U. G . ,  ASSISTAKT, 4 N D  CHIEF O F  T H E  EKGRAV- 
I N G  DIVISION, p. 113. Surrrje (1x1 tho Toku ltivor, Alaaka, 
p. 73. Raforonco to, pp, 08, 70, 72, i 4 ,  78, 103. 

OFFICE REPORT No. 1,1803. 

OFFICE REPORT KO. 5, 1803. 

OGDEX PEAK. Triniigulntion station in Utah, p. 62. 
OGILVIE, MIL. Cnrinclinri siirvogor, pp. 73, 74. 
OHIO. Stato of. Includcd in Eustoru Division, p. 15. 
OKLAIIOMA TERRITORY. Inoludorl in Mlddlo Divieion 80. 
OLATIIE, KAXS., p. 34. 
OLPMPIA, WASH., p. 51. 
OMAN, J. W., ENSIGN U. S. N. Sorvlce on atonmor Bache, p. 10. 

Roforonco to, pp. 132,133. 
ON PHOTOGRAPHY A S  AI’PLIISD TO OBTAIN AX Ih’STAN. 

TANEOUS RECORD O F  LUNAR DISTANCES FOR DETER. 
MIXATIONS OF LON(:ITUDE. (So0 Port  11; Apiiondix No. 
No. 4.) 

OK THE MEASIJREMENT O F  BASE LIKES WITH STEEL 
TAPES Ah’D W I T H  STEEL AND I1RASS WIRES. (So0 Pnrt  
11, Appondix No 5 ) 

O B  T H E  I’ItEPARA’I‘ION AND AILRANGEMENT OF TEE 
EXHIBIT OP TUX U. S, COAST AS11 GI3ODE:TIC SCRVIEY 
A T  TI IE  WOItLD’S COLUMBIAN ICSPOSITION. (So0 l’nrl 
11, Apprndix No. 10.) 

Oh‘ THE ItISSULTIh’G HEIGIITS FltOJf GEODE’I’IC LEVEL 
ING ALOKG T H E  TRAh’SCONT1h’EP;TAL LINE OF LEVELS 
UETWEEY ST. LOUIS Ah’D JIZFFERSOY CITY, MO., EX13 
CXJTISD I N  TIIE TIEARS 1882 AXL) 1888. (So0 Pnrt  11, Appon 

ON T H E  \*ARIATION OF LATITUDE AT SAX FRANCISCO 
CAI.., FROM OIISEILVATIONS MADIE I N  COOl’ERATlON 
WITH T E E  ISTGRNATIONAL GEODETIC ASSOCIATIOP; 
(So0 l’nrt 11, Appondix No. 11.) 

dix KO. 2.) 

OREGOh’. Stntn of. Inolut ld  in Wentarn Dlvielon, p. 46. 
OSBOItSE COGliTY, KANS., p. 40. 
OVER, C. 11. T. BIuseongor, p. 110. 
OYSTER B E I S  Stnto of Virginln. E r ton t  of enrvoys, p. 05. Sur 

voy of, pp. 04,05. 

P. 

PACHOKE MOUNTAlXS, MEXICO, p. 44. 
PACIFIC COAST PILOT. Aide to navigation, dct8nuinaticn of 

PAGE, JAMISS. Coinputor, p. la. 
PAGE, PETER. hfcesengor, 11. 113. 
I’AMPLONA ROCKS, ALASIZA, p. 01. 
PARADE GItOUNI) STATION, SITKA, ALASKA, p. 57. 
PARKER, DAVID. Wutchmon, p. 110. 
I’ABSOh’S, If., CI I IEF  O F  LIBRARY AND AICHIVES,  pp. 

I’AItSOKS, JOHN W., DISBURSIB‘G AGICNT. Anuuul roport 

P A R T  1 OF ANNUAL REPORT. (Sua nndor Annual Report.) 
PARTIES DOING TIDAL WORK EXCLUSIVELY, NUMBER 

PARTIES DOIKG TIDAL WORK Ih’ CONNECTION W I T H  

PARTIES EXQAGED I N  Q U V I T Y  MEASURES. HUMBER 

dnngera, ob. ,  p.47. 

80, 103, 124. 

of,pp. 135-100. 

OF, p. 02. 

IIYDROGRAPIIIC W O I U ,  NUMBER OF, 11. D2. 

OF, p. 01. 

PARTIES ENGAGED I N  HYDROGRAPHY, NUMIBEIL OF 

PARTIES ENGAGED I N  IiYDROGRAPHY, XUMUEIL OF, 

PARTIES ENGAGED 1N RECONNAISSANCE, NUMBER OF, 
p. 91. 

PARTY EXPENSES. Expondituros for, pp. 141-147. A tlniitlo conat, 
pp. 141, 142. Gulf const, cto.. p. 142. OEslioro work, etc.. pp. 142, 
143. Alnskqp. 143. Tidos, otc.. I). 143. Coast Pilot. otc., p. IM. 
Ifngnotice, 1’. 144. Lovoiing, p. 144. Stuto surruys, pp. 14.4, 145. 
Gravity, ob. ,  p. 145. Trnnecontlnontnl work, p. 145. Nnry trnvd, 
ctc., p.140. Ob.jorte not nnmed, pp. 140,147. Ruoapitulntion, p. 147. 
Clnaalflcntion of oxpondituroe, 11.147. 

PASSED ASSISTANT PAYMASTER, U. S N. Attnclied to Cowt 
and Goodotio Survey. p. 132. 

PASSED ASSISTANT SURGEONS, U. S. N. N u m h r  of, nttnclid 
to Const nu4 Geodetic Survoy, p. 132. 

PATTERSON. Stcnmor, pp. M,57,08.70,72,73.74,1?0,127.120,133. 
PATUXENT RIVER ENTRANCE, MD., p, 30. 
PAYMASTER, U. S. N. Attnchod tu Const uod Goodotio Surrog, p. 

PAY O F  F I E L D  OFFICEIKS. Exponditurus for, up. 190,137. 
P A S  O F  OFFICE FORCE. Expenditures fur, pp. 138-141. 
PEAK STATION, NO. 1, ALASKA. p. 72. 
PEAK STATIOX, KO. 2, ALASKA, p. 72. 
PEAK STATIOY,NO.3, ALASKA, p. 92. 
PECK, MISS I D A  Jf.  Dispursiiig ollico, p. 135. 

PECK, 1tOBT. ‘G., LIEUT. U. S. K.,]ip. 125,102,133. 
PEDDOCK’S ISLAKD, XASS., p 18. 
I’SIRCE, E. E. Sorrice i u  Mnssnulrunottn, 1111. 21,B. 
PEKDULUY APPARATUS, pp. 70,120,121. 
PENDULUMS FOR GRAVITY WORK, y. 83. 
I’ESDULUM OBSEHVA‘TIO11;S, ORIGINALS, KUMlIEIt OF 

PICNXSYLVAHIA. S t a b  of. Includod in Enatern Divinlon,p. 15. 
I’EXSACOLA BAY,FLA.,p.35. 
PERCY ISLASDS, ALASKA, lip. 50,57. 
PERIL  STRAITS, ALASKA, p. 65. 
PEItKISS, F. W., ASSISTANT. Reoonunisannco complotccl for tho 

oxtunaiou of tilo prlninry triniigulntlon in  Alabnmo to tho Golf 
conat, pp. %,SO. Cloalug of tho gnp Iiot~~-nuti t l i u  aorios of priuinry 
trinuglcs in weatorn Kiinana mid oantarn Colorndo, forming pnrt of 
tho trnnscontinoutnl triangulntion nloiig or uoar the  tiiil ty-ninth 
purnllol, 11.41. Rofi-roiico to, 11.40. 

I N  CIIARGE Oh’ CIVILIAN OFFICERS, p. 02. 

I N  CHARGE OF X’AVAL OFFICERS, 11.02. 

132. 

Offlco of AesiPtant 
in chnrgo, p. 80. Reforonco to. p. 103. 

VOLUMES. p. 92. 

I’EILRY’S PEAK. Triniiguliitioii station in Mnesnchumta, p. 22. 
PERSOMAL EQUATIOK. Uotormiunlion or; iu loiigitudo work, p. 

PEI’EBBOROUGH CANOES, p. 7. 
PETERSBCRG, VA., p. 32. 
PHILADELPIIIA CITY FRONT. Cornplotion of map of, p. 17. 

PIIOTOGRAPUS. Rocoivod from llold pnrtios, pp. 80.124. 
PHOTOLITIIOGItAPHP, p. 112. 
PlIOTO.TOPOG1tAPIIP AS PRACTICED lh’ ITALH, UBDER 

‘THE AUSPICICS O F  THE ROYAL MILITARY GEOGRAI’H- 
ICAL INSTITUTE. AKD AS PRACTICED I N  THE DOMIN- 
ION OF CANADA, UNDER TlllE AUSPICI?S 017 TILE D E  
I’ARTMEh’T O F  TI IB  ISTEILIOII. ALSO A SHORT 111s. 
TORICAL REVIEW 01.’ OTIlER PUOTOGRAPBIC SURVEYS 
AND PUBLICATIONS ON TEE SUBJECT. (Sue 1’nrt 11; 
Appoiitlix No. 8.) 

PIIYSICAL HYDROGRAPHY. COh’TINUATION O r  TIIE 
1’1IPSICAL IIPDItOGRAI’UIC SURVEY OF TLIE SOUTH 

A1;OUh’D G A P  IIEAU, pp. 23-24. 

TION AND MAPI’ISG OF ‘I”& NATURAL OYSTER I I D S  

’IC0 TERIO. Tri&ugiilntlon etation in Noxiw, p. 44. 
’IC0 TERIO MOUFTAIKS, MEXICO, p.44. 
’IEDILAS NEGRAS, MEXICO, p. 43. 
’IEDRAS NEGRAS MESA, MEXICO, p.44. 
TEE, MISS LILIAN. Coinputor, pp. KU, 100. 
’IKE’S PEAK, COLO., p.41. 
’ILOT PEAK.  Trinngiilntloii ntation in Utah, p. 52. 
’ILLSBURY CURRENT ME’IIEII, p .  09. 

42. 

I’ROTOciRAPIIISC;. Statistica of. p. 111. 

C o A s r  OF MAILTEA’S VINEYARD FKOM JOU’S NECK 

”RYSICAL HPI~ROGItAI’LIY. SURVEYS FOR TEE LOCA- 

I N  THE IVATERS OF THE STATE OF VlRGINlA,  pp. W05. 



XXIV ALPHABETICAL INDEX. 

PrPFE HILL.  Trinngulntion station in Now Jeraey, pp.28.29 
P I R A T E  COVE, ME.. p. 15. 
PITTSFIELD. MASS., p. 22. 
PLANE TABLE ALIDADE KO. 85, p.12:. 
PLANE TABLE SHEETS. 
PLUKKETT. C. P., EKSIGN, U. S. K. Service on schooner E a p ,  

p. 18. Roforonce to, pp. 132, 133. 
PLYMOUTH, MASS., pp. 22.23. 
PLYMOUTH COUXTY. MA6S., p.Z.  
POCOHOKE SOUND, p. G5. 
POHLERS, 0 .  F. 1)rinving Division, p. 1M). 

Vicinity of I’lymouth, Mass. p 23. 

POINT MANBY, ALASKA, pp. MI, a. 
POINT OF ROCKS. VA., 11. a2. 
POINT SHIRLEY, BOSTON IIARUOR, pp. 17.10. 
POINT TURNER. ALASKA, p. 50. 
POLE H I L L  STATION, ME., p. 15. 
POLLOCK R I P  SLUE, p. 20. 
PORCUPINE RIVER, ALASKA. p.72. 
PORFIRIO DIAZ (PIEDXAS NEGRAS), MEXICO, p.44. 
PORT ANQELES, WASH., pp. 51, R8. 
PORT CAMDEN, ALASKA, p. 64. 
PORT DEFIANCE, WASH., p, 40. 
PORT DEFIANCE PARK,  p. 40. 
PORTLAND CHANSEL, p. 09. 
PORT LOS A N G U E S .  CAL., pp. 47,82. 
PORT MJLGRAVE, ALASKA, p.01. 
PORT PENN, DEL., p. 20. 
PORT SI?dPSON, I3IlITISH COLUMBIA, pp. 55,57,59,01,70,72. 
PORT TOWFNSEND, WASH.. pp. 50.51,5R, 08,71, in. 74. 
POUNDSTOKE, H. C. 

POHT WALTHALL. VA.. D. 32. 

XHSIGK U. S. N. Service on atanmot Pa;. 
tcrson, pp. 54, 55. Iloforonro to, p. 132. 

PUBLICATIONS O F  COAST AND GEODETIC SURVEY SENT 

PUBLIC SQUARE. MOBILE, ALA., p. 30. 
I’lJBLISHlKG OIISERVATIONS. Exponclitnros for, p. 14R. 
PUI.I%ZI, TALBOT. 
PCTNAM. G. R., SUBASSISTANT. Sorrko in longitudo work, 

pp. 41.42.51, 52. ALukn lloundnry Survoy, p. 71. Compntinp 
Division, pp. 104, I O i .  Reforruro to, p. 01. 

TO PRESS DURING TI IE  P E A R ,  p. 116. 

Con8t Pilot Division. p. 131. 

PUYALLUP RIVER, WASH., p.49. 

9. 
QUADRA. Stonmor, pp. 70, 72. 
QUAEANTINE STATION. Sito 6 r %  on Rooily Inland. Dolnwnre 

QUARTEIl.SECOKD PEKDULUM, pp. 79, 121. 
QUEEX. Stonmer. pp. 48, 58. 

QUICK. 
QUINCY BAY, MASS., p. 10. 

River. p. 20. Surrey of situ for, 011 Hog I~limcl, Md.. 11. 30. 

QUEEN D‘AIISONVAT. GALVANOMETER, p. 48. 
Sclrooner, pp, 35, 120, 133. 

R. 
RAhISA P, MR., p. O i .  
RAMSEY. Trinugulntion station, p. 30. 
RAMSEY. WALTEII 1’. Jnnitor, p. 110. 
RANDALL, A. G. Drnwing Division. pp. 100, 110. 
RANDOLPII, 13. H. Service in Alnekn, p. 58. 
RAPPAHAXNOCK RIVER, p. a. 
KAY, W. P., LIEUT.. U. S. N.. ASSISTANT. Ilydrogrphic 

nnd gencrnl survoye i n  Dixon Ihtruricc, Clnronco Strnit. nnd 
Iwilingigedo Chnnnel, 8onthcnatc!r11 Aluskn. pp. 56, 57. Iloforenco 
to, pp. 120, 132, 133. Donth of, 11. 57. 

TIIE PRIMAILT TRIANGULATION IN ALABANA T O  TIIE Sitka. 
observntions nt  Tneomn nut1 yicirritj, pi]. 48-50. Alnska Bniindnry ! GULF COAST, pi). 35, 30. 
Survoy, pp. 71,72. Roforeneo to. pp. 67. GI, 73. I RECONNAISSAXCE. 

PREFATORY NOTE. Explainjug urrnngomont of conlc~ l ts  of An. ’ IlECONXAISSANCE FO1l TIII< ICXTENSION O F  TEE TRIAS.  

PRESIDENT OF TEE USITED STATES, p. 08. I IlOUNDAllY ALOS‘G TH15 R I O  G R A S n E  FROM TEECIIISOS 
PRESIDENT ROADS, BOSTON HARBOR, p. 18. ! MOUNTAINS T O  EAGLE PASS, TES, pp. 43-45. 
PRESTON, E. D., ASSISTANT. 

Trianguliitlon, topogrsplix, hydrogrupliy, nud niuguotio 

I’or anrrry of Unuk Riror, Alnskn, p. GO. 

niinl Iloport. p. rii. , GELATION OF T H E  UKl’l‘EI) STATICS A S D  IIEXICAh- 

Chnrfo of Conat and Goodetic Snr. , I:ECONHAISS-4XCE. 111 Now Jcrsoy, pp. 28, 29. 
vey exhibit nt World’s Cdumbinn Exposltiou, p. 83. Computing 1 I{ECOSNAISSdSCIS. Stntistics of, p. 01. 
Division, 11. 104. I RECONSAISSBNCIS AND GEKEIIAL SURVEYS ON T H E  

PRIMARY BASE LlNXS. Length of, in etntutomllos,p.Ol. Num. 

P R m C E  OF WALES ISLAND, p. OD. 
PRIXTED S H E W S  O F  MAPS AND CHARTS DEPOSITED 

W I T H  SALE AGEHTS. h’iinlbcr of. 11.93. 
PRINTED SHEETS O F  MAPS AND CUAllTS DISTIlIBUTED. 

h’nmbcr of, p. 03. 
PRINTED SHEETS O F  N A P S  AND CII ARTS SOLD A T  COAST 

AND GEODETIC SURVEY OFFICE. 
PROCEEDINGS OF T H E  GEODETIC COSFEREKCE IlELD A T  

WASHINGTOS, D.C.. FROM JANUARY 0 ‘IO BEBItUAHP 
28, 1881. 

PROCTOR, WM. B. Ships writor U. S. N. Sorvicoon echoonor Ewre. 
1’. 18. 

PILOGRESS OF TOWN BOUKDARP SURVEYS I N  BERK. 
SHIRE. ESSEX AND MIDDLESEX COUNTIES. MASS., ALSO 
OF GEODETIC LEVELING IH I’LYMOUTH COUNTY. A N D  
ACROSS THE STATE FROM BOSTON TO ALBAKY, 1). 22. 

PROGRESS SKETCHES. Lint of. p. 169. (New) of iho Uuitocl 
Staton, p. 112. Sirowing locnlities of work in Eustcrn Divmou. 
Iloferenco to, p. 15. Showing locnlitioa of’ Ucld work in tho MId. 
dle Divislon, p.39. Showing locnlities of 5oltl work in Weatern 
Division. Reforonce to, p 45. Showing locnlitios of flold opern. 
tions in Alnekn, p. 54. 

PROJECTIONS. Used in hydropnphic snrvog of noston Hnrbor, 
p.19. For Ucld sheeta, p. 78. Ured in rcsnrvoy of Boston Enrbor, 
p. 18. Used in eurvoy of Cmnd Lnke, Mo.. p. IO. 

Ler of, 11. Ill. 

Nunibor ut, p. 03. 

(Seo Pnrt 11 Appaudix No. Q.) 

PROMONTORY. Trinngalntion stntion in 1Ttnh. p. 54. 
PROSPECT IIILL. Trinnylntioii  statinn in New Pork,  p. 28. 
PROSPECT PARR. Trinngulntion atntion in Xinuosotn, p. 30. 
PUBLICATIONS, COAST A h 3  GEODISTIC SGRVEY, p. 83. 
~ U B L I C A T I O N S  ISSUED TO SALES AGEKT DURIKG T H E  

PUBLICATIONS RECEIVED FROM PUBLIC PRINTER DUR. 
YEAR, p. 70. 

Ih’G THE YEA14 pp. 79, 118. 

UNliK, STIKINE, AND TAKU RIVERS A N D  ON UOL. 

LONGITUDIE FOB TIIB  COLLISCTIOS O F  DATA AND 
TIJE PREPARATION OF MAPS INTEKDED TO AID TRE 
UNITED STATES ANI) CASAUIAN GOVLR~MEXTS TO 
HRACH AN AGILEXMENT HESPECTI?iG ‘ h i l C  LOCATION 

BRITISH CO1,UMlIIA. pp. 08-75. 
RECORDS. Arrnngomcnt of 111 nrcllirea, p. 123 Stntiatice of, pp. 

02,OJ. Summary of, rcccl\*ocl 111 urchives during tho ycnr, p. 124. 
RED FlSII POINT, FLA., p. 34. 
IlEDOKDO BEACH. CAI. .. 181). 4 i ,  82. 
REDOSDO BEACH COllI’AN1‘. p. 47. 
REDUCTION OF T I D A L  ODSERVATIONS, p. 107. 
1 tp ;~J )Y  ISLAND, IJELAWAltI< RIVER, p.28. 
REEF IIARBOR, ALASKA, 11. 57. 
REGENNAS, C. E. Instrnmont ninkor, p. 110. 
REID, L. W. 
IIEPAIIIS AKD bIAINTENANCE OF VESSELS. Statomont of 

KIIAM BAY, A K D  C r m o s o m m t I c  EXCIIANGES FoIt 

01’ I ~ O U N D A R Y  LISE DETWEEN ALASKA ASD 

Coinputcr. p. 104. 

work undor h w d  of, pp 120, 130. 
REI’OIlTOF kUE ASSISTAGT I N  CIIAl:GE OF T R E  OBFICB 

FOR THE FISCAL YEAR ENDING JUXE 30, 1803, lip. 103, 
10.1. 

REPORT O F  TEE ASSISTANT I N  CHARGE OF STATE 
SURVEYS, pp. 101-163. 

1IEI’OI:T OF TIIE ASSISTANT IN CHARGE O F  THE OFFICE 
OF STAKDAllD WEIGHTS AND MEASURES, lip. 105-107. 

REPORT OF T H E  CHART DIT’ISION OF T H E  U. S. COAST 

~xpoudit l l res  lor, I ~ I .  148, 140. 

AKD GEODETIC SURVEY. Ol.‘FICF, FOlt T H E  FISCAL 
YEAR EXDIKG JUNE 30, 1803, pp. 113-115. 

REPORT OF TIIE COAST I’ILOT DIVISION FOR T E E  FIS. 
CAI, YEAR ENDING J U N E  30, 1603, pp. 130,181. 

REPORT 01’ T H E  COMPUTING I)IVISION, U. S. COAST AXD 
GEODETIC SURVEY OFFICE, FO11 THP FISCAL YEAH 
ENDIXG J U N E  30, 1603, pp. 104-107. 
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REPORT O F  THE DISBURSING AGENT FOR T O E  FISCAL 

YEAR ENDISG J U N E  30, 1893, lip. 135100. 

A S D  GEODETIC SUIlVEY OYFICE, FOR THI? FISCAL 
T E A R  ENDIKC J U N E  30, 1803, pp. 109,110. 

REI’OliT O F  THE EKGRAVISG DIVISION, U. S. COAST AND 
GEODETIC SURVEY OITICE,  F O B  THE FISCAL YEAR 
ENDISG J U S E  30, 1803, pp. 110-113. 

REPORT O F  THE EYDROGRAPEIC DIVISIOh’ FOR THE 

1:EPOIlT O B  T H E  HYDROGRAPHIC 1P;SPECTOIt FOR THE 
FISCAL T E A R  1803, lip. 1 1 5  133. 

HEI’OIlT O F  THE INSTHUNENT DIVISIOK, U S. COAST 
A S D  GEODETIC SCRVEY OFFICE. FOR THE FISCAL 
YEA11 ESDING J U N E  30, 1803, pp. 110-111. 

REPORT OF ‘J’IIE 1,IllllARY Ah?) AXCHIVES DIVISION, 
U. S. COAST AND (;EODETIC SURVEY OFFICE, FOR THE 
FISCAL Y E A R  1803, pp. 122-124. 

REPORT OF THE NISCELLASEOUS DIVISION, U. S. COAST 
AXD GEODETIC SURVEY OFFICE. FOR TRE PISCAL 
FIGAH l<NDISG J U S E  30, 1803, pp. 110-119. 

AND GEOUIXIC SIJRVEY OFFICG. FOR T H E  FISCAL 
P E A R  ENDIKC J L K E  30, 1803, pp. 107-100. 

REI’ORTS. ASNUAL, OF  COAST AND GEODETIC SURVEY. 
ti. 110. 

REQUISITIONS FOR IXSTI1UhIENTS. p. 120. 
IlESUMI’TION O F  OIISERVATIOKS FOR T H E  VARIATION 

O F  LATITUDE A T  ROCKVILLIC, MD.. 1). 04. 
RESUMPTION OF TIIE TOPOGRAI’HICAL Sl.ItVEY O F  THIS 

CONNECTICUT IIIVICK I N  TliX VICINITY O F  IIARTPORD, 
]I. 25. 

RESUlIVI.:P 01.‘ T H A T  l’A11T O P f r H E  DOUSDBRY LINE 
BISTWEEh’ TIIE STATES 0 1 7  CALIFOILSIA AND XEVADA 

THh COLOI1AI)O IlITEll, pp. GO. 07. 

REPORT OF TITI.: DRAWING IJIVISION OF THE u. s. COAST 

FISCAL PEAR 1803, PI). 128-120. 

REPORT OF THE TIDAL DIVISION 01’ TrrE u s. COAST 

Diatributiou of, p. 117. 

w n I c H  ESTISSDS FROM A POINT IS LAUP: TAIIOE TO 

RESUBYEP OF TIIE BOUNDARY LINE IIICT\\’I.:EN TUE 
UNITED STATI<S AND MEXICO 14’IU)aM TEE IIIO GICANDE 
T O  TIIN PACIFIC, pp. 05, 00. 

RESUIlTEY OF TIlld KOII1‘II SIIOIIE 01’’ T H E  ENTRANCE TO 
SAX FRANCISCO BAY FROM IlOltSEIiOE BAY T O  ItODEO 
I ~ A G 0 0 5 ,  ])p. 45, 40. 

IlEVILLAGIGEDO CHA,\rNEL, ALASKA, pp. BG, 57. 
IIEVILLE, MISS., ALICE G. Tidul Diviuioii. p. 100. 
IiEYKOLUS, L. IC., LIEUT., C. S. S., ASSISTAST. liydrogmphic 

rcaurvcy of Bonton Ifnrbor, pp. 18-21. Dcti:rminiitioii of tiio 
poajtiona of tho unw Hglit.IiouH0 nt hlarylnutl Point, Potornnc 
Xivcr, nnd of tlJ0 Hoopor Strnit niid Sharkflu Slioiil li&-loitscs, 
1). 32. Donth of, 11 .  :E. Rcforuim to. ]ip. 1?G, 132. 

R i l O I ) E  ISLAND. Strito of. lndiidetl i n  Eltatern Division, p. 16. 
RHODES, ECGEXE. llngriiviiig Division. p. 113. 
RICLIhll1)S IIUI1,DING. pp. 103, 104. 
HICIIARDSOS, ATTRISLL. bIoeaougor, p. 110. 
~ l I C I I M O N D ,  VA.,  p. 05. 
1110 GRASDE IIIVI;It, pp. 43, 05. 
RIO Gl(ANDI3 IVESTEItN R. R.. p. 53. 
RIPLEP,  C. S., LIEUT., U. S. N. Sorvicoou Solioouor Eagre, 11.18. 

RITCIIIE.IlASIIIILI. DIIIECTION CU11IIES1’ bf E’l’EIl. 11. 03. 
IlITTER, IIOhIER 1’. ISxpert oliaurvor. Sorrico 111 &ins@., p. 24. 

Topogrq~liicnl Snrvoy of Ellia Idnud, Kew York Hurlor, 11. 27. 
Alaukn I~ooirclnry Snrvoy. pp. OR. i2. 

Hnfuroucu to, pp. 132. 133. 

ROAN H I G n  BI.UBI~S. Triuugulution Rlnlion. p. 38. 
ROI3ERTSOA’. H. II. Dotniuion Innil alirvoyor, p. 71. 
ROBINSON 11. Trinugulntion atntion in Stntouf Wnaekington, p. 40. 
ROCK. Diacovorvd in Boston I l n r h r ,  p. 10. 
ROCKY XIOUKTAIX ItASGE, p. 41. 
IIOCKY PASS, ALASKA, 1,. GA. 
IlODEO LAGOOS. C A L S  p. 45. 
RODGXHS, A. F., ASSISTANT. Roaurvoy of tho north ahoro of 

tho entrance to San Frnucieco Bny froin Horaolioo Bny to ~ o d c o  
Lngoon, 11):. 45, 40. 

IWDJIAK, HII.-GH. ENSIGN, U. S. N. Survico on atoninor Ilacke, 
p. 10. Ilcforcnco. to lip. 13?,13:l. Sorvice on ntcwnuorlhdcouor, p. PO. 

ROETH, J. E. Clark to HylrogIaplrio Inspoctors p. 130. 
ILOGERS. Triangiilntlon etntron in Weat Virginia, 1’. 87. 
ROGERS, JUDGE R C.9 U. S.COMNISSIONEH, SlTKA, ALAS- 

XA. Aasistnuce rocolvcd froru, p. 68. 

ROGERS MOUNT. 
IIOSS, JOHN. 
RUBICON POINT. 
RURIK XARUOR, ALASKA, p. 01. 
RUSH COUNTY, KANS.. p. 40. 
RUSSELL, KANS., p. 40. 
llUSSIcIAL COUSTP, KAXS.,  11.40. 
RUSSIA. Extrnct froin trcnty Lotweon tboUnited States and, p. 09. 
RPAK. Trlnngiilntion atntiou i n  Weat Virginin, p. 37. 
RYAX3 THOMAS W., LIEUT. U. S. N. Sorviceon atunmorEt&deav. 

Triangolation alation. p. 38 

Trinngolwtion station, p. 67. 
Coast Pilot Diviaioii, pp. R I ,  131 

or,  p. 20. Rofemnco to, p. 132. 

R. 

Sorvico 111 Woet Virginia. p. 37. SAFFORD,hI. V. 

SAGAUOItE STATION. OLD COLONY It. It., p. 22. 
SAGINAW BAT,  ALASKA, 11. 54. 
SAINT CYR,NI1., CHIEF  O F  CAKADIAh‘ PARTY ON ALAS- 

SALARIES. P A T  O F  FIELD OBI’ICICRS. Exponditurea for, 

Service in Maa. 
snchuaotts, p. 24. 

K A  B0UNI)AIiP SURTET, 11. i o .  

pi!. 130. 137. 

13R-141. 

poiiditiiroa for, 11. 180, 

SALARIES. PAY OF-OFFICI.: FORCE. Expentliturea for, pp. 

SALARIES. STANDARD WEIGHTS AND MEASURES. Bx  

SALT 1.81US CITY, ])p. 52, 53. 
SALT MAHSIIES. ou aoltt11 const of  LOU^ 1eian4 p. 24. 
SAN ANTOSIO, mx:. 11. a. 
SAND DUNliS. On soiiL11 coast of Long IHlnnd, 11. 24. 
SANDERSOS. TES., pp. 43,45. 
sL\s~)EItSOS PEAK. Triaugiilntion atation, p. 44. 
SANDFORl) COVE. EXDICOTT ARJI, ALASKA, 1). 72. 
SANDY IIOOR,h’. J., 11. 31. 
SAX FIlAh’CISCO, CAI. .. p. 50. 
SAX FRAXCISCO BAY. CAL.. p. 45. 
S A S  FRANCISCO I’EAlI. 
SAN I’E1ILLII’I’I MJSSA. 
SAX I’HILLIPI’I S1’111NGS. ’l’EX., 1). 44. 
SAXTA >lOXIcA ISAT, CAL., 1). 47. 

Trinuguintiou atation in Toxaa, p. 44 
Trinnjilihtion etatiou iu Tans,  11. 44. 

SAS’I’IAGO. Trinnguiation stntion in Toxaa. p. 44. 
SAUSALITO TIDAL \VOl<K, p. 40. 
~AVI:IIP’S I’OND, XASS.. p. 23. 
SAVOY, \!’?I!. ~ f C U W i l g C I ’ ,  11. 11% 
SAXT1)N DIVIDING MACHINE, p, 105. 
SCITUATE., MASS., 1). 19. 
S C ~ I I I D ’ ~ .  Triniigiihtion etntion iu &mans, p. 40. 
SCUOOUIC IAKISS, ME., 11. 15. 
sCIloONI<ItS COAST AND GEODETIC SUIIVEY. Numborof, 

1). 1x3. 
SCIiOT’r, CIIARLfiS A ,  ASSISTANT ANI) CHIEF  OF THE 

~03[pt i ;TlK(;  I>IVISION. pp. 77, 107. Duty nu Civil Servioo 
osnniiiicr of compiitora, 11. 105. Clinrge of Conat n i ~ d  Georluclo 
~ u r v o y  exhibit nt  World’s Cnlmnliun Itrpoaition, 1). 83. Refer. 
oiiro to, pp. 32, 103. 

sCH\VAR%, JACOB. Iiistruniont-mnkur, 11. 110. 
SCOTT MOUNTAIN. 
SEATTLE, WASf1., p. 71. 
SECLUSION ISLAND, ALASKA, p. 64. 
S12CRETAIlY O F  T H E  TREASURY, pp. iii, 77, 81, 83, 104, 130, 

SECURI’I’Y BAY, ALASKA, ] ip.M,55.  
SI<MlNOLlI IVhll .  11. 34. 
SIiAFTEIl FORD. XI0 G11ASDE RIVER, p. 44. 
s ~ A I ~ I < I ~ I N  HOAL. ENTHANCE TO TAKGIEIL SOUND. p.32. 
S ~ A \ V  TANNEIiY CO., p. 15. 
SHELL POINT, FLA.. 11. 34. 
s1~EIlRIP;GHAbl POINT.  l’rinngulation etation, pp. 5(1,51. 
~ 1 1 1 ~ ~ .  L. 1’. Tidnl I)iviaion. p. 100. 
sHIELI)S POINT. Trinngiilatiou atation in Floridn, p. 95. 

SHOAL. Diacovored i n  Boatou Harbor. p. 10. 
SBOI~T. Trluugulntion atntion in ‘lenuossw, p. 38. 
SHULTZ, L. G. hlnguetio recorda continriod nt tho nutomatla 

regiatoringatntiou, Hillaiclo Hnncli, t i o m  San Antonio, Tox. Dieor. 
eutlal ohnorvntions of tho uiagnotio olomenta romirled by tho 
Adiu ~uu&notograpka, aud nbaolutt, vnluua dotarmiuocl monthly, pp. 
4 2 , U .  

Triangulntion station iu Cnlifornia, 11. 48. 

105. 

. 

SHIRLEY MASS., I!. 18. 
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SRUHTLEFF, CALVIN. Jnnitor, p. 119. 
SIEBERT. JOHN F. Scrvico in \ V a t  Virginin, p. 37. 
SIERRA L A  SAL, UTAH, 1). 53. 
SIMONS, A. B. Clerk to Asaiatnnt in chnrge, p. 80. Diabnrainfi 

O n h ,  p. 1%. Roforcnco to, p. 103. 
SINCLAIR. C. H.. ASSISTANT. Dotominntion of tho longitudc 

iino El  Pmo, Tex., to Little Rock, Ark., by cxchnngea of telegrnphic 
siguda. Obeervntione for lntitudo and tha magnetic elomonta nl 
Little Kook, pp. 41, 42. Complotion of t he  longitude detorminn 
tion, Helona. Yollowstone Lnko Station. and of obaorvntione for 
latitude nnd tho mngnotic olenienta nt  Yellowetona Lnke, pp. 51,52. 
Sorvico on Cnliforuin and Novadn boundnry survoy, pp. 06, 07, 
Survoy of Cnlifornin-Nevada boundnry linc, p. 40. 

SINCLAIR FLAG. Trinugulntiou atation, p. 07. 
SITKA, ALASKA, pp. 48-74. 
SITKA IIARBOR, ALASKA, pp. 55-74. 

. SKAGIT BAY, WASH., p. 88. 
SKETCHES. Illuatrnting topogrnphy in vicinity of Plymouth, 

SLIP  POINT. Trinngulntion station, pp. 50,51. 
SMITH. EDWIN. ASSISTANT. AND C H I E F  O F  INSTRU 

MENT DIVISION, COAST AND GEODETIC SURVEY OF. 
FICE. p. 50. Roenmption of ohaorvationn for tho vnrintion ol 
lntituclo at Rockvillo, Md., p. 01. Chargo of Conat nud Geodetic 
Survoy exhibit nt  World’a Columbian Erpoaition, p. 83. Rofer. 
enco to, pp. 10R,104,110, 121. 

on steamer Haaaler, pp. 01,132. 

‘ 

Mnee., b y  Subneaietnnt J. A. Flomer, p. 23. 

SMITH, G. T. PASSED ASSISTANT SURGEON, U. S. N. Serviw 

SMITHSOXIAN INSTITUTION, p. 123. 
SMOOT, JOHN H. Clork to Engrnving Division, p:lla. 
SSELLING AVENUE BASE, p. 30. 
SKOW MOUNTAIN. 
SOMERVILLE, DAVID. Wntchman, p. 119. 
SOMMER. E. J. Dmwing Divieion, p. 109. 
SOUNDING BOOKS, p. 124. 
SOUTH BAY,MASS.,p. 18. 
SOUTH BEACON. 
SOUTH BOSTON, MASS., p. 18. 
SOUTH CAlIOLTXA. S h t e  of. Included In Enatern Division, p. 15. 
SOUTR DAKOTA. State of. Included in Middlo Division, p. 30. 
SOUTHERN PACIFIC R. R., pp. 44,47. 

SI’ANISE PEAKS, COLO., p. 41. 
SPAULDING, J. G. Tidal obeorror. pp. 27,28. 

Trinngulation station in California, p.47. 

Trinnylntion station in New Pork,  p. 26. 

s o u m  WHARVES. PIIILADELPHIA, PA., I). 29. 

SPEAKER OF THE HOUSIS OF REPRESEKTATIVES, p. iao. 
SPECIAL APPOINTMENTS. p. 2. 
SPECIAL LEVELING. A t  Snii Frnuclaco. Cnl., p. 47. 
SPECIAL OPERATIONS. 

SPECIAL SERVICE. 

SPECIHENS O F  DOTTON, NUMBER OF, p. 92. 
SPEED TRIALS. Of now naval wnr voasol Detroit, 11.03. 
SPLIT  ROCK, LONG ISLAND, N .  Y., p. 24. 
SPY. Sclloonor. pp. 3 4  120, 133. 
SQUAKTUM, MASS., p. 10. 
S T A F F  A N D  BOX GAUGES ESTABLISEED, NUMBER OF,  p. 

S T A F F  A N D  BOX GAUGES DISCONTINUED, NUMBER O F  

ST. ALIMXS. W. VA., p. 30. 
STANDAHDS. 
STANDARDS OF LENGTH, WEIGHT, AND VOLUME. p. 84. 
STANDARD WEIGHTS AND MEASURES. Aiiniinl roport of 

Aeaietant in chargc of, pp. 165.107. Exporrdituroa for, pp. 150, 
157. Snlnrica, p. 156. Contingent oxponsoa, pp. 150,157. Exijenaea 
Atnericnn mombor Iiiternnt ionnl Committea, p. 157. lbcnpituln. 
tion, p. 157. OWco of, p. 121. 

STANWORTH, C. S., ENSIGN, U. S. N. Sorvico on stonmor 
Blake, p. 20. Reference to, pp. 132,133. 

STATE CAPITOL, RICHMOND, VA., p. 05. 
STATE DEPARTMENT. p. 110. 
STATE L A W S  AUTHORIZINQ OFFICERS O F  T E E  U. 6. 

COAST AND GEODETIC SUItVEY T O  ENTER UPON LANDS 
W I T H I N  STAT& L M I T S  FOIL T H E  PURPOSES OF THIC 
SURVEY. (See Pnrt  11. Appendix No. 1.)  

STATEMENT O F  T H E  EXPENDITURES O F  T H E  U. S. COAST 
AND GE:OL)ETIC SURVEY FOR W E  FISCAL YEAR END. 

Al)atrnct8 of work under hond of, pp. 

Of Comt nnd Gcodotic Survuy oflicore, pp. 
03-75. 

1 ,2 .  

92. 

p. 92. 

Fundnmentnl, of weight nnd meneuro. p. 105. 

IKG JUNE ao, 1893,1)11. 130-100. 

STATES AXD TERRITORIES BETWEEN THE MISSISSIPPI 
RIVER AND T B E  ROCKY MOUNTADIS. Included in Mid- 
dlo Diviaion, p. a9. 

STATES AND TERRITORIES BETWEEN T H E  XOCKY 
MOUNTAINS AND T H E  PACIFIC. Included in  tho Weatern 
Iliriaion, p. 45. 

STATES EAST O F  TLIE MISSISSIPPI RIVER. Inoluded in the 
Enetorn Divieion, 1). 15. 

STATE SURVEPS. Expondituros for 1803, p. 103. Statement of 
propreee iri, pp. 101-103. 

STATIONERY, TRAKSPORTATION OB INSTRUMENTS AXD 
SUPPLIES, ETC., p. 153. 

STATIONS OCCUPIED FOR LIORIZOKTAL MEASUIWS, NUN. 
BER OF, p. 01. 

STATIONS OCCUPIED FOIL MAGNETIC: OBSEIIVATIOKS, 

STATIONS OCCUPIED FOR VERTICAL MEASUIIES, NUM- 

STATISTICS O F  F I E L D  AXD OFFICE WORE, pp. 01-93. 
ST. AUGUSTINE. FLA.,  p. 33. 
STEAMERS. Conet nncl GoodctioSurvoy. Number of, p. 133. 
bTEIX TAPES. Uuod in bnao mmuromont, p. 37. 
STELLWAGENS LEDGE, p. 10. 
ST. XLMORE. 
STEXCILS. For  reducing labor of computing roaulta of ticlnl 

STEVEKS, R. TV., YAY YEOMAN, U. S. N. Sorvicu on ecliwncr 

STIDIIAM, II. L. Sorvico in Knnana, p. 40. Computing Diviaiun, 

STIEIILE T I D E  GAUGE. p. 24. 

ST. LAWREKCE IIIVER CANALS, p. 83. 

STOCKTOh‘, UTAH, p. 52. 
STONER, DR. G. IT., bIARISE.HOSPITAL SERVICE, p. 30. 
STORM. OTTO. Iiistrtimi.nt-mnkor, pp. 79, 110. 120. 
STRAIT OF FUCA, pp. 47, 08. 
STRIPED I’EAK. Trinupulntion etntion, p. 81. 
STURGES. MRS. ADA C. Diaburaing offico, p. 135. 
SUBOFFICES O F  TIIE COAST A K D  GEODETIC SURVEY, 

SUBOFFICE OF U. S. COAST A S D  GEODETIC SUIIVEY A T  

SUBOFFICE OF TII15 COAST AKD GEODETIC SURVEY A T  

SUBOIIDINALTE IlASE LINES, NUMBEIL OF, p. 01. 
FUDORDIKATE BASE LIKES A N D  BEACH MEASURES, 

SUMNEIt STRAIT, ALASKA, p. 64. 
SUPERIKTENDENT O F  T l IB  U. S. COAST AND GEODICTIC 

Appointmcnt na comruraaioner 011 tho boundnry htmeoii tho 
Uuited States aucl tho Uritiab Pouaoaeione in North America, p. UR. 
Roferonco to, pi). iii, I-, 10,21,20,30,32, 37,03,65,08,78,83,104, 130,100. 
161, 135. 

SURVEY O F  HOG ISLAND, P A T U X E S T  RIVER ENTRAXCE, 
MD. ,  BOX T H E  I’UIII’OSE OF A QUARAKTIh’E STATION, 
p. 30. 

SUIIVEY OF P A R T  OF HEEDY ISLAND. DELAW’ARE RIVER 
FOR T H E  PURPOSES OF A QUARANTINE STATION,pp. 
29.30. 

SUItVEY O F  THEDOUWDARY LlNEDETWEEh’ TIIESTATES 
OF PEXKSYLVANIA AKU DIELAWAIZE, 11. :IO. 

SUIIVEYS ON HOLKIIAM BAY, ALASKA, p. 72. 

Roforenco to, p. 81. 

NUlfBEB OF, p. 91. 

13EB OF, p. 01. 

Trinnpuhtiou atation in Alnbnmn, 1’. 30. 

obaorvntiona. p. 78. 

Ragre, p. 18. 

p. 104. 

STIKIKE 1 ~ 1 ~ ~ 1 1 ,  ALASKA, pp.5~1, 08, 73, 74,76. 

sr. LOGIS, MO., 11.31. 

p. 82. 

SAX FRANCISCO, CAL.. pp. 47, 82. 

PHILADELPIIIA,  p. 82. 

LlSXGTH OF, p. 91. 

SUltVEY AND O F  STAXNDARD WEIOETS Ah’l) MEASUHES. 

smvms ON TAKU INLET, ALASKA, pp q 7 3 .  
iuiivEys OK TnE STIKIXE RIVER, A L A S I Z A , ~ . ~ ~ .  
SUII\’IGYS ON TI113 TAKU RIVEII, ALASI<A, p 73. 
SURVEYS ON TLIE UNUK RIVER, ALASKA, PI). 00-71. 
S\VIFT,F. EXSIGN, U. S. N. 6orvico on stonmer Blaks, p, 20. 

Reforouco to, pp. 182,133. 
T. 

PAB. Trinngulntion stntion. Alaekn, p. 70. 
PABLE YO. 1,1808. DISTRIBUTION OF T H E  BIELD PARTIES 

OF T H E  COAST AND GEODETIC SURVEY UPON T H E  A T -  
LANTIC, GULF OF XEXICO, AND PACIFIC COASTS, AND 
IN T H E  INTEI,I1IOIt OF  TI IE  UXITED STATES, DURING 
T U B  FISCAI, YEAR ENDING J U S E  30, 1893, pp. 67-90. 
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T A B L E  NO. 2, 1803. S T A T I S T I C S  O F  F I E L D  A N D  OFFIC: 
W O R K  O F  THE COAST A N D  GEODETIC SUIIVEY F O R  TH. 
F I S C A L  Y E A R  1803, A N D  T O T A L  TO J U X E  30,1803. lip. 01-93. 

I S P O I W A T I O N  FU1:XISIIED TO D E  
PARTMENTS O F  THE GOVERNMEST I N  REI’LY T O  SPE 
C I A L  REQUESTS A X D  T O  I X D I V I D F A L S  1:l’ON AI’I’LICA 
T I O S  DURI?U’G THE F I S C A L  P E A R  E N D I X G  J U N E  30, 1803 

TABLES. Showing etntistics of work i n  tho lnstruniuut Diviaiou 
Iteferonco to, p. 120. . 

TAI?I:LAII S T A T E I I E X T S  A N D  A X N U A L  OIWICE ILEPORTE 
pp. 81-107. Lia t  of, 11. 86. 

TACOMA, WASII. ,  pp.48,49,57. 
T A K U  CITY.  

TAKU RI~ER,ALASKA,pp.58 ,08 ,76 .  
TALBOT. C. A .  Dominion land sirrvoyor, p. 71. 
TALLAC.  Azimuth Rbition nonr Lnko Tnhoo, p. 07. 
T A S G I E R  SOUND, pp. 21,05. 
TARBOX, G L E N S I E .  E N S I G S .  U, S. X .  Sorvico on etoamor I’d 
&son, p]). 54,55,132, 133. 

T A J t  POUCII, IlOSTON IIARIIOI1, p. 10. 
TATOOSLZ I S L A T D .  p. 51. 
TATLORS.  Triangulntion atntiou iii Now Janroy. pp. 28.20. 
T a Y L O R S  PEAK. Trinngulntiou etntioii in Cnlifornin, p. 48. 
TAYLORSVILLIC. COSK.. 11. 25. 
T E A R .  
TECOMA, KEV,  , p. 52. 
TEJlPLJ3 llLOCKR, S A L T  LAKX CITY, UTAl1 ,p .  53. 
TEKSESSEE. S t n h  of. Inclndod in Enaturn Division. 1). 15. 

‘ T A B L E  NO. 3, 1893. 

111’. 95-102. 

Trinngulntlon atrrt.inn in h l inno~ota ,  p. 30. 
TARU I K I A I ~ T ,  ALASKA,  pp. 55,01,72,73,75. 

Trinngnlntion etntion i n  Alnakn. p. 54. 

~- 
TISRRIKOTOS, NR. ,  p. 07. 
T E R T I A R Y  T R I A N G U L A T I O N  A S D  TOPOGltAl’HP AT 

roiw ms AKGELES, NEAR SAXTA MOSICA, CALIFOR 
N I A ,  p. 47. 

TEXAS.  Stato of. Jnclirtiod in N ~ r l ~ l o  Division, 11. 30. 
TIIEODOLI’TE. Giimboy ropentiug, No. 15. IZrnniinntiou of, by 

TITEODOLI‘I’X >IAGNETOME’l‘ER NO. 10, p. 53. 
TIIEODOLITES S O S .  145 A N D  140. ISxnmiuntion of. Iiy Aaeistniit 

It. S. Wondwiird, nnd nf Ko. 115 by Assistant C. Ti. Sinchir,  p. 37. 
llofornnco to, pp. 79, 83,120. 

AHHiHtllllt R. S. \\roodtvlird. p. 31. 

Tl iONAS.  GEORGE I%. Tidnl obsurvor, p. 29. 
TII01101:G~FhRI.:  HRIDGII, 11. 10. 
T H R E E  AXD A IIALP FATHOhl LEI)GIC, 1). 1% 
TIII:l<SI’OS. 
TIDAL a ~ l )  C U R I ~ R S T  OI~SISI<VA~‘IOKS. Originnls, nirmhr 

Trinngnlntion atntiolr in ‘I’usrtR, 11. 4.1. 

of ~ U I I I I I I W ,  p, 03. Duplicnton, number of vohinir8, 11. 03. 
TIDAL IIENCE MARKS, p. 108. 
TIDAT. DIVISION. lip. 78, 103. Anuuul rojwrlo . pp. 107-100. 
TIDAL INDICATOR,  11. 27. 
T I D A L  INFORMATION,  p. 108. 
TIDAL OUSERVATIONS. A t  l3riatol. R. I., 11. 24; nt Fnrt 

l’oint, Cnl,, p. 40; nt Ilurnoye Point, I%.. 11. 34;  nt. Ilonolnlu, 
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R E  PO RT. 

PART I. 

INTRODUCTORY S T A T E M E N T .  

The advance in the operations of the Survey during the fiscal year 1893, which is briefly 
outlined.in this introductory statement, is exhibited more in detail in the summary of gen- 
eral progress; in tbe abstracts of reports from field parties, and in the tabular statements 
and office reports; and is illustrated by the progress sketches which appear at  the close of 
Part I. 

Upwards of seventy-five field parties were employed during the year upon the coasts or 
within the limits of fourteen States on the Atlantic and Gulf seaboard; two States and one 
Territory bordering on the Pacific Ocean and on Bering Sea, and in eight States and two 
Territories in the interior. 

Their work included the measurement of base lines; reconnaissance and triangulation; 
determinations of time, latitude, longitude, and azimuth; observations for the force of gravity 
and determinations of the variation of latitude; geodetic leveling; observations for the mag- 
netic declination, dip, and intensity; topographic surveys, and hydrographic work involving 
inshore and off shore soundings and observations of currents and tides. 

The preliminary surveys needed for the location of the Northeastern Boundary Line 
between the United States and the Dominion of Canada are advancing toward completion; 
the resurvey of Boston Harbor, made necessary by changes both natural and artificial during 
the past forty years, is in active progress, the survey of the Connecticut River to the head 
of tide-water is nearly completed, and that of the Hudson River toward Troy has made 
good progress; stations were occupied in the State of Tennessee for connecting the triangu- 
lation of that State with the triangulation of the State of Kentucky; a reconnaissance and 
triangulation resting upon the Atlanta Base has been carried through Georgia and Alabama 
and nearly completed to the Gulf of Mexico; progress has been made in the reconnaissance 
for a triangulation along the Rio Grande which will result in a more precise location of that 
part oE the boundary line between the United States and Mexico; surveys have been begun 
for the location of the boundary line between California and Nevada from Lake Tahoe to 
the Colorado River, and officers of the Survey have been sent to southeastern Alaska, under 
instructions to co-operate with officers detailed by the Dominion of Canada in locating the 
boundary line between Alaska an$ British Columbia. 

SPECIAL SERVICE. 
In Compliance with requests from National, State, or municipal authorities, and with the 

approval of the Department, certain officers of the Survey were detailed for special service 
as follows: One to co-operate with the Commission organized for the adjustment of the 
boundary line between the States of Delaware and Pennsylvania; one to delineate accurately 
upon suitable maps the boundaries of the natural oyster beds of the State of Virginia; one 
to act as a member of a Board of Engineers to devise a system of sewerage and grading of 
streets for the City of San Francisco, and one to co-operate with the Harbor Line Commission 
lof the State of Washington in harbor surveys on Puget Sound. 

8. Ex. 19-1 1 



2 UNITED STATES COAST AND GEODETIC SURVEY. 

Notices more in detail of the work of these officers will be found under the heading 
“ Special Operations ” toward the close of this volume. Under the same heading will be 
given brief summaries of the operations begun in southeastern‘ Alaska in 1893 by officers 
assigned to duty on the Alaska-British Columbia boundary surveys. 

SPECIAL APPOINTMENTS. 
’ In  accordance with law, one of the older officers of the Survey has continued to serve as 
a member of the Mississippi River Commission, and another is still serving, by appointment 
of the President, as a member of the International Boundary Commission, organized for the 
location of that part of the United States and Mexican boundary line extending from the 
Rio Grande to the Pacific. 

WORLD’S COLUMBIAN EXPOSITION. 
At the World’s Columbian Exposition the Snrvey was represented by a carefully pre- 

pared collection of instruments and apparatus that were best adapted to illustrate the several 
branches of field work; by a selection from the publications, and by sets of standard weights 
and measures. 

In  order to exemplify fully the recent improvements in hydrographic work, particularly 
in apparatus for deep-sea sounding and observations of currents, the Coast Survey Steamer 
Blake, supplied with a complete equipment of such apparatus, was moored at  the Exposition - 
wharf. 

OFFICE O F  STANDARD W E I G H T S  AND MEASURES. 
The regular work of this Office has been somewhat interrupted during the past fiscal 

year by the extra labor involved in preparing a suitable exhibit for the World’s Columbian 
Exposition. Some progress was made in the preparation of two complete sets of Standard 
Weights and Measures for the States of North and South Dakota, and in compliance with a 
request from the State of Ohio, the Standards belonging to that State were polished and 
adjusted. 

The  usual amount of work was also done for the other branches of the United States 
Government. For the Internal Revenue Bureau sugar flasks were graduated, and compari- 
sons were made of alcoholometers and quartz plates; for the Customs Division valuable aid 
was rendered in securing suitable sheet-metal gauges to conform with the act of Congress 
of March 3, 1893, and a 7a-inch scale for the Ordnance Office, War Department, was graduated 
and its corrections determined in terms of the National Standard. 

The  new balance of precision, for which a special appropriation was secured, was received 
at  this Office in the latter part of the past fiscal year (April 14, 1893), and was found to be in 
accordance with specifications. The question, however, of a suitable place wherein to mount 
this delicate apparatus is still an unsettled one, and I urge that a sum sufficient to build the 
necessary room and piers be appropriated. For this purpose an appropriation was asked for 
of $I 800 in the estimates for the fiscal year ending June 30, 1894, but unfortunately it was 
not secured. 

T h e  increased demands from individuals for comparisons of weights and measures with 
the National Prototypes, and the information furnished them by this Office, make apparent 
the growing importance of this branch of the Department, and the necessity of keeping up 
with its requirements need not be urged. Similar bureaus in foreign countries far surpass 
this in the number of persons employed and the facilities for the prompt execution of work. 

I n  April, 1893, a Bulletin, approved by the Secretary of the Treasury, was issued by the 
Superintendent of Weights and Measures announcing that in the future the Office would 
regard the International Prototype Metre and Kilogramme as fundamental standards, thus 
putting our weights and measures in direct relation with those of all other civilized nations. 
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The recommendations made in my preceding annual reports that the use of the metric 
system of weights and measures should be made obligatory in all transactions at  United 
States Customhouses, having been sanctioned by the Department, I would suggest the first 
day of July, 1895, as a suitable date for the inauguration of this reform. 

ARRANGEMENT O F  P A R T  I, WHICH CONSTITUTES T H I S  VOLUME O F  
T H E  REPORT FOR T H E  FISCAL YEAR 1893. 

Part I, of this Report, contains prefatory note; introductory statement; notices of special 
service and special appointments; notice of the exhibit of the Survey a t  the World's Colum- 
bian Exposition; statement relative to the Office of Standard Weights and Measures; 
statement of the order of contents of the report, followed by a statement relating to the 
geographical order of the localities of field work; general statements of progress in field 
and Office work; explanation of estimates and estimates in detail; abstracts of reports from 
field parties and reports of special operations; abstracts of the annual office reports; notices 
of the sub-offices a t  Philadelphia and San Francisco, and concluding statement. 

The supplements to these records of progress comprise the following named tabular 
statements and office reports: Table No. I ,  Distribution of the field parties of/ the Survey; 
Table No. z, Statistics of field and office work; Table No. 3, Information furnished in response 
to requests, official or personal.. 

The annual office reports are : No. I, that of the Assistant in charge of the Office; No. 2, that 
of the Hydrographic Inspector; No. 3, that bf the Disbursing Agent; No. 4, that of the Assistant 
in immediate charge of State Surveys; No. 5 ,  that of the Assistant in charge of the Office of 
Standard Weights and Measures. 

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

The progress of the Survey afield and afloat throughout the entire territory of the 
United States ' to the close of the fiscal year is shown graphically in the maps o t  general 
progress Nos. I and 2, and in maps Nos. 3 and 4, which exhibit progress in Alaska, In  map 
No. 5 are shown the longitude stations and connections determined by means of the electric 
telegraph between 1846 and the end of the fiscal year; in map No. 6 are given the positions of 
the stations occupied for determination of the magnetic declination, dip, and intensity 
between 1844 and June 30, 1893, and in map No. 7 are shown the lines of spirit leveling of 
precision run, and the positions of gravity stations occupied to June 30, 1893. Map No. 8 
shows the distribution of the principal astronomic stationcoccupied by, the Survey for lati- 
tude, longitude, and azimuth to January, 1894. 

GEOGRAPHICAL ORDER OF T H E  LOCALITIES O F  FIELD WORK. 
The arrangement of the localities of field operations in a geographical order in four 

Divisions, which was begun in the Report for 1891, has been found very convenient for ref- 
erence, and is continued in this Report. 

These Divisions are: 
1- The Eastern Division, including the States east of the Mississippi River. 
11. The Middle Division, comprising the States and Territories between the Mississippi 

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

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

Bering Sea, and on the Arctic Ocean; also its inlets, sounds, bays, rivers, and the Aleutian 
and Pribilof islands. 
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GENERAL STATEMENTS O F  PROGRESS. 

1.-FIELD WORK. 

EASTERN DrvIsroN.--States east of the Mississt&i River.-Within the limits or off the coasts 
of the States east of the Mississippi River, the following named operations were in progress 
or completed during the fiscal year 1893: Continuation of the topography and hydrography 
of the Northeastern Boundary Lakes; hydrographic examinations for the Atlantic Coast Pilot; 
topographic and hydrographic resurvey of Boston Harbor continued; determinations of town 
boundaries continued in the State of Massachusetts; topographic survey completed of a 
specified area west of Cape Cod and southeast of Plymouth, Massachusetts; continuation 
of the physical hydrographic survey of the coasts of Marthas Vineyard; close of the record 
at the automatic tide-gauge station, Bristol, .Rhode Island, and continuation of that at New- 
port, Rhode Island; topographic resurvey of the south coast of Long Island completed; 
topographic survey of the Connecticut River carried to ra r t ford ;  automatic tidal record 
continued at  Willets Point, New York; topographic survey of the Hudson River and triangu- 
lation incidental thereto continued; survey of Ellis Island, New York Harbor, made for the 
Bureau of Immigration; automatic tide gauge established and tidal indicator erected at 
Fort Hamilton, New York Harbor; tidal record completed at  the automatic tidal station, 
Sandy Hook, New Jersqy ; reconnaissance and triangulation in the southwestern' part of 
the State of New Jersey advanced toward the Delaware River; series of tidal observations 
closed a t  the automatic gauge station on South Wharves, Philadelphia; part of Reedy Island, 
Delaware River, surveyed for the purposes of a quarantine station; observations for the 
variation of latitude continued at  Rockville, Maryland; survey of Hog Island, Patuxent River 
entrance, for the establishment there of a quarantine station; record continued at the auto- 
matic tidal station, Navy Yard, Washington, District of Columbia; lines of experimental 
leveling of precision run in Washington for determining the limit of accuracy attainable; 
determinations of positions of lighthouses at Maryland Point, Potomac River, and in 
Tangier Sound; completion of the topographic and hydrographic resurvey of the Appo- 
mattox River to its junction with James River; close of the records at  the automatic tidal 
stations at St. Augustine and Cedar Keys; line of precise leveling re-run between the 
stations just named; topographic and hydrographic survey of the Caloosahatchee River com- 
pleted, also that of the Blackwater River and its tributaries, coast of west Florida: recon- 
naissance and signal building continued for the extension of the primary triangulation in 
Alabama toward the Gulf of Mexico; measurement of \the Kanawha Base Line, near St. 
Albans, West Virginia; connection of that line with the transcontinental triangulation along 
or near the thirty-ninth parallel, and occupation of stations in northeastern Tennessee for 
the extension of the triangulation of that State to connect with the triangulation of the 
State of Kentucky. 

MIDDLE DivrSIoN.-~fates and Territories be&Jeen the MississGpi River and the Rocky M a n -  
fains.-The following operations were in progress or completed within the limits of the 
Middle Division : Occupation of stations in continuation of the triangulation of the State 
of Minnesota, and connection of permanent bench marks in Minneapolis with the Snelling 
Avenue Base by leveling of precision; continuation to the westward in the State of Kansas 
of the transcontinental triangulation near the thirty-ninth parallel ; lines sf geodetic lev- 
eling carried from Olathe, Kansas, toward Fort Smith, Arkansas ; primary triangulation 
along or near the thirty-ninth parallel carrie,d from stations in Kansas westward into Colo- 
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rado ; determinations of longitude, latitude, and the magnetic declination, dip, and intensity 
at El Paso, Texas, and Little Rock, Arkansas ; magnetic record continued at  San Antonio, 
Texas, and reconnaissance for the extension of the triangulation of the United States and 
Mexican Boundary along the Rio Grande from the Chisos Mountains to Eagle Pass, Texas. 

WESTERN DIvIsIoN.-.$’tates and Tcyyitories between the Rocky Mountains and the Pactyc.-Within 
the limits, or off the coasts of the States and Territories between the Rocky Mountains and 
the Pacific, the following field operations were in progress or completed : Hydrographic 
surveys and examinations in Santa Monica Bay and in Carmel Bay : resurvey of the north 
shore of the entrance to San Francisco Bay from Horseshoe Bay to Rodeo Lagoon ; survey 
begun of the California-Nevada Boundary Line from Lake Tahoe to the Colorado River; 
continuation of record at  the automatic tidal station, Sausalito, San Francisco Bay ; mag- 
netic observations at the Presidio of San Francisco ; continuation of the primary triangula- 
tion of the coast of California north of San Francisco Bay ; triangulation, topography, and 
hydrography of Tacoma and vicinity; time determinations and comparisons of chronom- 
eters, Tacoma-Sitka ; continuation of the triangulation of the Strait of Fuca ; completion 
of the longitude determination, Helena-Yellowstone Lake Station, and of Observations for 
latitude and the magnetic elements at  Yellowstone Lake ; continuation of the primary 
triangulation along or near the thirty-ninth parallel advancing to the eastward in eastern 
Utah and western Colorado, and of that advancing to the westward in western Kansas and 
eastern Colorado. 

DIVISION OF ALASKA.-h this division, which includes the coasts of Alaska bordering 
upon the Pacific Ocean, upon Bering Sea, and upon the Arctic Ocean, with the sounds, bays, 
inlets, and rivers, the following field operations were in progress : Hydrographic and general 
surveys of Boca de Quadra, Keku Straits, Frederick Sound, and Sitka Harbor; also of Dixon 
Entrance, Clarence Strait, and Revillagigedo Channel ; comparisons of chronometers at  
Sitka astronomical station with chronometers from Tacoma, from Yakutat Bay, and from 
the Alaska Boundary parties : determinations pf the magnetic elements at Sitka ; geograph- 
ical position and height of Mount St. Elias determined ; observations for latitude, azimuth, 
and the magnetic elements at  a station on Yakutat Bay and hydrographic surveys in that 
bay. Field work in Alaska included also the operations of the parties organized in the spring 
of 1893, and sent to make the surveys required for the preliminary location of the boundary 
line between Alaska and British Columbia. .These operations involved reconnaissance and 
general surveys on the Unuk, the Stikine, and Taku rivers, and in Holkham Bay, and chro- 
nometric longitude exchanges with the astronomical station at Sitka ; also co-operation with 
the Canadian parties for the collection of data to enable the United States and Canadian 
Commissioners to reach an agreement respecting the location of the boundary line. 

Reference to reports made by the officers in charge of these parties will be found under 
the heading 6‘ Special Operations.” 

OFFICE WORK. 

The annual report of the Assistant in charge of the Office, which is accompanied by the 
reports of the chiefs of the several Divisions of the Office is published as Office Report, No. 
1, toward the close of this volume, and presents in concise form a reciew of progress made 
during the fiscal year. In Office Report No. 2 is given the annual report of the Hydro- 
graphic Inspector. Abstracts of these reports follow the abstracts of reports from field 
parties. 

Throughout the year, the improvements introduced into methods of computation: in the 
construction of instruments and in facilities for work in the shops, and in the arrangement 
and classification of the library and archives, give gratifying evidence of unremitting efforts 
to  S a ~ r e  increased results with economy of time and cost. 
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HYDROGRAPHIC DISCOVERIES AND DEVELOPMENTS A S  ANNOUNCED 
IN NOTICES T O  MARINERS. 

The prompt publication of discoveries or developments made in the progress of the 
operations of the Survey has undoubtedly been of great service to the security of naviga- 
tion and to the interests of commerce. In the Notices to Mariners, published monthly 
during the fiscal year, information is given of changes in aids to navigation, of dangers dis- 
covered, of new life-saving stations established, of changes in depths or of new channels in 
harbor approaches, and generally of all information deemed useful to mariners who have 
occasion to consult the charts of the Survey. 

Each number of the Notices contains the titles of new charts or new editions of charts, 
lists of charts cancelled and lists of new publications. Thirteen separate Notices were pub- 
lished during the fiscal year, and 130 ooo copies were printed for free distribution. They 
are sent to the agencies of the Survey in the principal ports of the United States; to United 
States Customhouses; to the branch Hydrographic Offices of the Navy Department in the 
leading seaport cities; to .United States Consulates in foreign ports, and are supplied at 
these places to all applicants, as also at  the Office of the Survey in Washington, and at the 
Sub-offices in Philadelphia and San Francisco. 

Among developments or changes of importance published in these Notices in the course 
of the fiscal year may be mentioned the following: 

Notice No. 157, August, 1892, Important changes in depth in the eastern entrance to 
Nantucket Shoals; No. 158, September, 1892, Dangerous rock in the approaches to Boston 
Harbor; No. 160, November, 1892, Increase in depth in East River, New.York Harbor, by the 
cutting down of Thirty-fourth ,Street Rock; No. 161, December, 1892, Discovery of a rock 
with but 18% feet of water over i t  off the foot'of Twenty-sixth street, East River: No. 165, 
March, 1893, Change in depth over Flood Rock, Hell Gate, New York Harbor, and Discovery 
of dangerous rocks in Puget Sound between Middle Point and Point Wilson; No. 166, April, 
1893, Changes in the characteristics of lights on the Florida Reefs; No. 168, June, 1893, Dis- 
covery of a sunken rock in Carmel Bay, California, and report of a sunken reef west of Cape 
St. Elias, Alaska. 

The corrections to the charts made necessary by these and other changes of importance 
are carefully apPlied to each chart h u e d  from the Office, and the date of issue is stamped 
upon each chart. Corrections of later date found in subsequent Notices can then be added 
as desirable. 

BULLETINS. 

The professional papers offered for publication during the year, which it was deemed 
desirable to publish in the form of bulletins, thus anticipating their appearance in the annual 
reports, were the following: 

(I) Observations at  Rockville, Maryland, for the Variation of Latitude in co-operation 

Description of station, instruments, and methods of observing, by Edwin Smith, 

Reduction of observations and discussion of results, by Charles A. Schott, Assistant. 
This paper, which was submitted for publication October 14, 1892, and published as 

Bulletin No. 25, November 29, is the first contribution made by the Survey to our knowledge 
of the variation of the latitude. 

It was the last of the series of bulletins, Nos. I to 25, inclusive, published in quarto form, 
and constituting Vol. I. 

(2) Fuqdamental Standards of Length and Mass. Approved for publication April 5, 

with the International Geodetic Association. 

Assistant. 

1893, and published as Bulletin No. 26. 
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This paper, prepared by the Superintendent and approved by the Secretary of the 
Treasu'ry, after reviewing concisely the action of the Government respecting the adoption of 
uniform Standards of Weights and Measures, stated that hereafter the office of Weights and 
Measures would regard the International Prototype Metre and Kilogramme as fundamental 
standards, and that the customary units, the yard and the pound, will be derived therefrom 
in accordance with the Act of July 28,  1866. 

Bulletin No. 2G appeared in octavo, and is the first number of Vol. 11. 
(3) Bulletin No. 27. 

. Association. 

Results of Observations for the Variation of Latitude at Waikiki, 
Hawaiian Islands, in co-operation with the work of the International Geodetic 

A report by E. D. Preston, Assistant. Submitted for publication 
May 16, 1893, and published July 2 0 .  

Bulletins Nos. 25 and 27, present abstracts of results, the details of which are given in 
full in Appendices Nos. I and 2 to the Report for 1892, Part 11. 
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ESTIMATES FOR FISCAL 'YEAR 1895. 

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, temperature, 
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 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 conformity 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 Lighthouse 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 at  a rate to be 
fixed by the Secretary of the Treasury, not exceeding $2.50 per day each; outfit, equipment, 
and care of vessels used in the Survey, and also the repairs and maintenance of the 
complement of vessels, to be expended in accordance with the regulations relating to the 
Coast and Geodetic Survey from time to time prescribed by the Secretary of the Treasury, 
and under the following heads; Prmided, 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 who shall give bond in such a sum as the Secretary of the Treasury may direct: 
FOR PARTY EXPENSES: 

For the survey of unfinished portions of the Atlantic Coast from Maine to 

T o  

Florida, including the coast of New Brunswick 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, and Cooper 
and Ashley Rivers, South Carolina; and for necessary resurveys, including 
Boston Harbor, Buzzards Bay, Nantucket Sound, Chesapeake Bay and 
tributaries, the coast of New Jersey from Sandy Hook to Cape May; the 
Bar and Entrance to Brunswick Harbor; St. Johns RiGer to Jacksonville, 
and Fort George Inlet _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  - _ _ _ _ _ _  
continue the primary triangulation from the vicinity of Montgomery 
towards Mobile, and for triangulation, topography, and hydrography of 
unfinished portions of the Gulf Coast, including Lakes Pontchartrain and 
Maurepas, and €or necessary resurveys. - - - - - - - - - _ - - - - - - - - - - - _ - - - - - - - - - 

$25 ooo 

8 400 
To make offshore soundings along the Atlantic and Gulf coasts, and current 

and temperature observations in the Gulf Stream _ - _ - - -  - - - - - - L - - - _ _  - - - - - - 
For continuing the survey of the coasts of California, Oregon, and Washington, 

including offshore hydrography, and the survey of the Columbia River to 
the Caskades, and the resurvey of San Francisco Harbor, triangulation, 
topography, and hydrography _ _ _ _ _  - _ _ _  _ _  - - - - - - - - - - - - - - - - - - - - - - - _ _  

For continuing explorations in the waters of Alaska, and making hydrographic 
surveys in the same, and for the establishment of astronomical, longitude, 

G 500 

20 ooo 

and magnetic stations _ _  _ _  - - _ _ _  _ _  - _ _  - - - - - _ - _ _  - -. - -  - .. - - - - - - - - - - - - - - - 8 400 
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FOR PARTY ExPENsEs-Continued. 
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 _ _ _ _ _ _ _  

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 2 ___. _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  

To 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, Vir- 
ginia; eastward from San Francisco, California; eastward from Vicksburg, 
Mississippi; between St. Augustine and Cedar Keys, Florida; 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 commencing at  and running south- 
eastward from the intersection.of the thirty-ninth degree of north latitude 
with the one hundred and twentieth degree of longitude west of Green- 
wich - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

For determinations of geographical positions, and to continue gravity observa- 

For continuing the transcontinental geodetic work on the line between the 
Atlantic and Pacific oceans, including a primary base in the vicinity of 
Salt Lake and the necessary check bases- - - _ _  - - - - - - - - - - - - - - - - - - - - - - - - - - 

For traveling expenses of officers and men of the Navy on duty, and for any 
special surveys that may be required by the Lighthouse Board or other 
proper authority, and contingent expenses 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 at Washington for consultation with the Superin- 
tendent, to be paid as directed by the Superintendent, in accordance with 
the Treasury regulations- - - - - - - - - - - - - - - _ _  - - - - - - - - - - - - - - - - - --  - - - - - - - - - - - 

[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 so 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 2 0  per 
centum of the foregoing amounts shall be available interchangeably for 
expenditure for the objects named.] 

I2 000 

4 500 

2 5 5 0  

4 200 

18 ooo 

4 650 

12 600 

3 300 

6 ooo 

In all for party expenses _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ - _ -  - - - -  - - - _  - _ _ _ _  $136 IOO 
. 

REPAIRS AND MAINTENANCE OF VESSELS: 
For repairs and maintenance of the complement of vessels used in the Coast 

and Geodetic Survey - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ - - _ _  - - - - - - _ _  _ -  - - - - - - - - - - - $25 ooo 
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$6 ooo 
8 000 

3 600 
3 200 

9 000 

5 600 
5 200  

13 200 
16 ooo 
g 000 

6 400 
2 800 

I 2  000 

4 800 

4 500 

$2 zoo 
2 2 0 0  

I 800 
I 200 
I 000 

3 300 
4 200 

6 ooo 
3 000 

2 400 
2 700 

800 
7 2 0 0  

600 

2 400 

4 000 

5 400 
2 800 
2 400 

2 700 

6 ooo 
3 200  

2 800 
3 600 

2 2 0 0  

2 000 

2 000 
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PAY OF OFFICE FORCE-Continued. 
For copperplate engravers, namely: 

For three, at  $2 ooo each _ _ _ _ _ _ _ _ _ _  _____. _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
For three, at  $1 800 each _ _ _ _ _ _  . _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ . _  _ _ _ _  - _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  
For two, at  $I 600 each _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  . _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
For one- _ _ _  - - _ _  _ _  -i - _ _ _  - - - - - - - - - - - - - - - - - - - - _ _  _ _ _ _  - .  - _ _  - - - - - - - - - - - - - - - _ 
For one. - _ _ _ _  _ _ _ _ _ _  - _ _ _  - _ _ _  - _ _ _  _ _ _ _  _ _ _ _  - - _ _  - - - - - - - - -. _ _  - - . - _ _ _  _ _  - - _ _ _ _ _ _  
For additional engravers, at  not to exceed $goo per annum each _ _ _ _  _ _ _ _ _ _ _  

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

For two, at  $I 800 each _ _ _ _  _ _ _ _  - ~ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  
For two, at  $I 600 each _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _  _ _  
For two including a janitor, at  $1 200  each _ _ _ _ _ .  _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  
For ten, at  $I  ooo each _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  _ _ _  ~ _ _ _ _  I _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  
For two, $goo each _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  . . . _ _  _ _ _ _  _ _ _ _ _  
For seven, at  $700 each- _ _ _ _ _ _  _ _ _ _ _  - _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  . _____  _ _ _ _  

For watchmen, firemen, messengers and laborers, packers and * folders, and 

For three, at $880 each _ _ _ _  - _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _  
For six, at  $820 each _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  '- _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  
For two, at $700 _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _  - 
For three, at $640 _ _ _ _  _ _ _ _  . _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
For four, at $630 each _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  ___. _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  
For four, at $550 each _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  
For two, at $365 each . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ '  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  

miscellaneous work, namely: 

6 ooo 
5 400 
3 200 
I 200 

I 000 
4 000 

3 600 
3 200  

2 400 

I 800 
4 900 

IO 000 

2 640 
4 920 
I 400 
I 920 
2 520 

730 
2 200 

PUBLISHING OBSERVATIONS: 
For the discussion and publication of observations _ _ _ _  - _ _ _  _ _ _ _  - - - - - - - _ ' _ _ _ _ _  - 

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- - - - - _ _ _ - - _ - - - - - - - - - -. - _ _ _  _ - - - - - - - - - - _ 

For copperplates, chart paper, printer's ink, copper, zinc, and chemicals for 
electrotyping and photographing; engraving, printing, photographing, 
and electrotyping supplies; for extra engraving and drawing, and for 
photolithographing charts and printing from stone and copper for imme- 
diate use - _ _ _ _ _  _____.. - _ _ _  _ _  _ - - - - -  - _  _ _  _ _  _ _ _ _ _ _  - _ _ _ _  _ _ _ _ _ _  - - - - - - _ _  - - - - - -  

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

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

OFFICE EXPENSES: 

\ 

$1 000 

9 000 

18 ooo 

7 000 

5 000 
-- 

Total general expenses of the office _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  $39 000 
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OFFICE EXPENSES-continued. 
That  no part of the money herein appropriated for the Coast and Geo- 

detic Survey shall be available for allowance to civilian or other officers 
for subsistence while on duty at  Washington (except as hereinbefore pro- 
vided 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. 

PRINTING A N D  BINDING, COAST AND GEODETIC SURVEY: 
For all printing and lithographing, photo-lithographing, photo-engraving, and 

all forms of illustration done by the Public Printer, on requisition by the 
Treasury Department, for the Coast and Geodetic Survey, namely: 

For 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 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ - _ _ _ _ _ _ _ _ _  _ _  _ _ _ _  - $ 2 0  935 - --= 

NOTE.-NO ongraving ie ddne by the Public Printer for the Coast and Qeodetic Survey. . 

Total Coast and Geodetic Survey (exclusive of printing and binding) for the 
_ _ _ _ _ _  $453 530  fiscal year ending June 30,1895 _ _ _ _ _ _ _ _ _ _ _  _ .___- _- - - - -  - 

C. FFICE OF CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES: 
Salaries, Ofice of Sfandard Wc&hfs and Measures: 

For construction and verification of standard weights and measures, includ- 
ing  metric standards, for the customhouses, other offices of the United 
States, and for the several States, and mural standards of length at Wash- 
ington, District of Columbia: one adjuster, a t  $I 500; one mechanician, 'at 
$I 250; one assistant messenger, and one watchman, ,in all _ _ _ _ _ _ _ _ _ _  _ _ _ _  

For the purbhase of materials and apparatus and incidental expenses- - - - _ - 

For one double quartz compensating polariscope - - - - - - - - - _ - - - - - - - - - - - - - - - - 

precision and mounting same _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  - _ _ _ _ _  _ _ _ _  _ _ _ _  :--- _ _  _ _ _ _ _ _  

$4 190 

Cotitingent Exjetises, O$ce of Standard We&his and Measures: 
500 

5 000 
275  

For the purchase of the necessary standards of electrical measures and ex- 
penses incident to their use - _ _  _ _  _ _ _ _ - _  - - - _  - - _ _  _ _ _ _  _ _ _ _  _ _  _ _  _ _ _ _ _ _  _ _ _ _ _ _  

For enclosing space between Butler building and Coast and Geodetic Survey 
building with walls and roof, to provide a suitable place for a balance of 

For expenses of the attendance of the American member of the Interna- 
tional Committee on Weights and Measures at the general conference 
provided for in the convention signed May 2 0 ,  1875, the sum of $500, or  
so much thereof as may be necessary _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ -  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  - 

Total, contingent expenses, Office of Standard Weights and Measures- 

I 800 

500 

$8 075 
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1893. 
EASTERN DIVISION. 

STATES EAST OF THE MISSISSIPPI RIVER. 

I. Maine. IO. Delaware. 19. Mississippi. 
2. New Hampshire. I I. Maryland. 20. Michigan. 
3. Vermont. 12. District of Columbia. 2 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. 
9. Pennsylvania. 18. Alabama. 27. Tennessee. 

Progress Sketches No. I, Nos. 5 to 11, inclusive, and Nos. 17,18, and 19 show the localities 
of field work in the Eastern Division. A list of Progress Sketches will be found at the close 
of this volume. 

Confinuation of the iopQgraphy and hydrography of the Northeastern Boundary Lakes.-At the 
beginning of the fiscal year, Assistant Stehman Forney, chief of one of the parties aspigned 
to the continuation of the survey of the Schoodic Lakes had been in camp for about two 
weeks on the east shore of Grand Lake. From this camp he executed the shore line and 
topography of the northern end of Chiputneticook Lake, of Pirate Cove, of Mud Lake, of 
the southern end of Grand Lake, and of the arm of Grand Lake. 

Upon completing this portion of his work August 27, he struck camp and moved his 
party on board a large scow which had been loaned to him as a transport by the Sh?w 
Tannery Company of Forest City, Maine. The scow having been towed to North Lake he 
took up  the topography of North Lake Thoroughfare and of Monument Stream to the 
Initial Monument and to Pole Hill station, and upon finishing the topography, took up and 
completed the hydrography of the same localities. 

Mr. Forney found the Initial Boundary Monument in the same condition as described by 
Assistant Boyd who carried the triangulation to that point in the autumn of 1889. (Report 
for fiscal year 1890, pp. 16, 17.) With regard to Monument No. 2, which is about one mile 
true north from Initial Monument, and which is the first of the small monuments on the 
line between the Initial Monument and the town of. Holton, 15 miles distant, Mr. Forney 
reports that, like all the rest, it is easily moved by hand, and that in view of the temptation 
thus held out to persons wishing to evade the customs laws of either the United States or  
Canada, some more effective methods of defining the boundary line should be adopted. 

On October 26, 1892, field operations were closed and all of the camp equipage and the 
boatg of the party were transferred to Assistant Joseph Hergesheimer, who had charge of 
surveys in another portion of the Schoodic Lakes. 

For the season the statistics ar& as follows: 
Topography (4 sheets, scale 1-10 000): 

Area surveyed in square statute miles - _ _ - _ _ _ _ _ _ _ _ - - - - _  _ _ _ _  _ _ _ _  _ _ _ _  
Length of shore line of creeks and lakes in statute miles-- - - - - _ _  - _ _ _  
Length of roads in statute miles - - - - - - - - - - - - - - - - - - - - - - - - - _  - - - - - - - - - 

Area sounded in square geographical miles - _ _  - - - - - - . _ _  - - - - - - _ _  - --: 
Number of angles measured - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

28.5 
92 
I 1-25 

IO 

56 
I 18 

- 7 930 

Hydrography (3 sheets, scale 1-10 000): 

Number of miles (geographical) run while sounding.. - - - - - - - - - - - - - - - 

Number of soundings- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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During the following winter, Mr. Forney was ordered to duty in charge of reconnaissance 
and triangulation work on the Rio Grande. Report of this will be made under a heading in 
the Middle Division. 

Topographic and hydrographic survey of Grand Lake, Northeastern Boundary, confitrued.--In con- 
tinuation of the topographic and hydrographic survey of the Northeastern Boundary Lakes, 
Assistant Joseph Hergesheimer took up under instructions on July 9, 1892, the survey of 
Grand Lake from the South Arm, where the parallel of 45O 40' north latitude crosses the 
lake, and continued his work northward to Thoroughfare Bridge, where the lake is crossed 
by the parallel of 45' 49'. Between the date just named and October 15, when field operations 
were suspended, he completed the shore line contours and hydrography upon two projections 
and upon part of a third. 

Much unfavorable weather was experienced during the season; out of the one hundred 
and seven days spent in the field, rain or gales of wind retarded progress on forty-five days. 

Mr. Hergesheimer will submit a descriptive report to accompany his field sheets. 
Messrs. H. T. Marshall and B. H. Griswold were attached to the party as recorders, and 

rendered satisfactory service. 
The statistics are as follows: 

Topography (1-10 000): 

9 
72  

29 
395 

2 693 Number of angles measured _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ,_ _ _ _ _ _ _  
28 695 Number of soundings- _ _ _  _ _  _ _ _ _  _ _ _ _ _ _  - _ _ _ _ _  _ _ _ _  _ _ _ _  _ _  _ _  _ _  _ _ _ _  - - _ _ _ _  

Area surveyed in square statute miles _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  
Length of shore line of lake surveyed in statute miles _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Area sounded in square geographical miles - - - - - _ _ _ _ _ - - - - - - _ _ _ - _ - - - - 
Number of miles (geographical) run while sounding - - - - - - _ _ _ - - - - - _. 

Hydrography ( I-TO 000): 

Hydrographic exatnitrations for the Coast Pilot oft the Atlantic Coast.-Instructions issued in 
June, 1893, to Lieut. E. H. Tillman, U. S. N., Assistant Coast and Geodetic Survey, com- 
manding the steamer Endeavor, directed him to prepare the steamer for service on the Atlantic 
Coast in the examination of harbors, verification of soundings, sailing lines, etc., for the use 
of the Coast Pilot. Before entering fully upon this duty, however, he was directed to pro- 
ceed to Boston Harbor and get a steam launch which he was to tow to Eastport, Maine, for 
the use of the Superintendent in the Northeastern Boundary work. 

On his passage from Hampton Roads, Lieut. Tillman made a short stop at the Delaware 
Breakwater to make slight repairs to engine, and while there he locatkd the Five Fathom 
Bank Light vessel by angles at  night. Later in the month, while underway for Eastport 
with the launch in tow, he made a special hydrographic examination in the Kennebec River, , 
running 3.8 miles of soundings and locating a numher of rocks, among them a rock with but 
I O  feet of water over i t  at low tide, information relative to which was published in dotice to 
Mariners, No. 169, for July 1893. 

Lieut. Tillman then proceeded to Eastport, and, after delivering up the launch at the 
time stipulated, took up the execution bf the work which had been assigned to him for the 
season. 

Topographical resumfey of the shore line of Boston Harbor.-Reference was made in the last 
annual report to the beginning of a topographical resurvey of the shore line of Boston 
Harbor by Assistant R. Meade Bache, after a conference with Assistant Whiting, held by 
direction of the Superintendent, and resulting in fixing the limits desirable for the resurvey 
and the scale upon which it should be prosecuted. 

In compliance with Mr. Whiting's suggestion, the resurrey was begun at Squantum on 
the south shore of the harbor, and carried thence over 6he shore lines of Quincy Bay, Fore 
River and Weymouth Back River, Hingham Harbor and Weir River to Nantasket Beach, the 
results being shown upon two topographical sheets, each upon a scale of 1-10 000. 

This work was accomplished on June 29 and 30. 
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Mr. Bache observes that the country is characterized by long, rolling, isolated hills, 

interspersed at intervals with ragged ledge formations of considerably less elevation. A 
peculiarity of the shores on the south side of the harbor, which has doubtless much increased 
since the last survey, is the manifest silting up of those parts of the harbor to just the height 
which makes a depth of water enabling eel grass to reach its most luxuriant growth. Instead 
of being, as.usually found elsewhere, a filmy growth appearing on the surface of the water 
and making only a slightly pronounced feature in topography, it continues from shore for a 
quarter to half a mile or more, until relatively deep water is reached, and is so dense in 
growth that even at half-tide i t  becomes in many places laborious to pole a boat through it. 

Much delay in the prosecution of the work was caused by the loss of many of the station 
marks of the old triangulation. Although the approximate positions of these stations were 
ascertained, the subsoil marks could not be found. 

The statistics of the season, beginning July 7 and ending November 2, 1892, are: 
Topography (scale 1-10 000): 

Area surveyed in square statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - -  - - - - - -  18.5 
Length of general harbor line in statute miles - - _ _ _  _ _ _ _  _ _ - _  - - d -  - -. - - - - -  47'2 

Length of railroads, streets, and roads in statute miles - _ _ - - - _  - - _ _  - - - - -  - 32'9 
Length of shore line of creeks and ponds in statute miles _ _ _ _  _ _ _ _ _ _  _ _ _ _  X I * ~  

After returning to Philadelphia, Mr. Bache took up the inking of his plane-table sheets. 
In accordance with instructions previously received, he took charge of the Sub-office in that 
city November 12, relieving Assistant S. C. McCorkle who had been directed to report for 
duty in Washington. 

During the winter and spring he finished the drawing of a map, scale 1-2 400, of the 
Philadelphia City Front for the city, and also the inking of the two topographic sheets which 
were the product of his season's work in Boston Harbor. 

Immediately before resuming his field work in that locality, he connected the Stierle 
tide gsuge on the site of the old Navy Yard, Philadelphia, by lines of leveling with several 
bench marks in its vicinity. 

Reaching Boston early in June, Mr. Bache met Assistant Whiting for conference, and 
then proceeded to Hingham to complete the arrangements for taking up his survey which 
had been begun by his foreman sent on in advance. 

Fogs of unusual duration and stormy weather delayed progress during the month of 
June, and the number of subsidiary triangulation points was found to be inadequate ; progress 
made in that month was accordingly quite limited, but later in the season, the weather having 
greatly improved, and arrangements completed for the determination of all needed points, 
very satisfactory results were reached. 

Up to June 30, 1893, the statistics reported are : 
Topography (scale 1-10 000):  

Area surveyed in square statute miles - - - - _ _ - _ _  - - - - - - - - - - - - - - - - - - - -- - I 

Length of genera1 coast in statute miles _ _ _ _ _ _ _ _ _ _ _ - - - - - -  - - - - - - - - - - - - - -  10 
3 

Mr. Bache pbserves that in amount, the topography was really a larger product than the 
mere statement of area would imply, for the reason that the area surveyed was covered with 
houses and other details, including in fact the sumher resort, Nantasket, which is SO thickly 
built UP as to represent a continuous village. 

Progress after the close of the fiscal year will be adverted to in the next annual report. 
ToPowWicaZ resurvey of shore line of ~ O J t o n  Harbor in the vicinity of Winrthrop Beach and 

Point Shir@.-The resurvey of the northern and northeastern shore line of Boston Bay and 
Harbor having been assigned to c. T. Iardella after his conference with Assistant Whiting 

in June, 1893, Mr. Iardella organized his party and began work at Winthrop Beach on 

Length of roads in statute miles- - _ _ _ _  - _ _  - - - - - - - - - -  - -  - - - - - - - - - - - - - - -  - 
I 

June 9. 
9. Ex. 10-2 
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He found great changes in the shore line since the survey made by Mr. Whiting in 1866, 
much of the beach having been washed away by heavy northeast gales. 

Much unfavorable weather prevailed during the month, and up to the end of the fiscal 
year but eight working days had been obtained. Statements of progress after that date are 
reserved for the next annual report. 

Hydrographic resurvey of Boston Bay and Harbot-.-Reference was made in the last annual 
report to  the beginning of a hydrographic resuryey of Boston Bay and Harbor ‘by the party 
under charge of Lieut. W. F. Low, U. S. N., Assistant Coast and Geodetic Survey, command- 
ing the schooner Eagre. I n  this important resurvey the following named officers were 
associated with Lieut. Low, each one being charged with certain portions of the hydrography 
to be executed : Lieut. Edward M. Hughes, U. S. N., assistant, commanding the steamer Back; 
Lieut. C. E. Vreeland, U. S. N., assistant, commanding the steamer Blake, and Lieut. L. K. 
Reynolds, U. S. N., assistant, commanding the steamer Edeavor .  

The hydrography assigned to Lieut. Low was included within the limits of three pro- 
jections, one on a scale of 1-2 500, embracing the inner harbor, the Navy Yard and its vicinity, 
etc.; the other two projections on I--IO ooo each, and covering an area from Medford to beyond 
Chelsea Beach on the north, and from Neponset River to .Peddocks Island on the south. 

Between June I ,  1892, and November 30, when field operations for the season were sus- 
pended, Lieut. Low had completed all of the hydrography upon his projection No. 8, scaIe 
1-2 500. The entire shore and wharf line on this projection were new, and were drawn in 
from data furnished by the Harbor and Land Commissioners Office. 

The upper projection (No. I) on I-IOOOO included all of the hydrography of Boston 
Harbor and approaches from Lynn Harbor Entrance on the north to Deer Island on the 
south, excepting of course that embraced within the limits of projection No. 8. Work on 
projection No. I was finished, with the exception of that portion of Charles River from the 
Brookline Bridge, up  a distance of about a mile and a half, and some additional soundings in 
Shirley Gut. 

Upon projection No. z, scale 1-10 000, including the northwestern part of the main ship 
channel, President Roads, the waters about South Boston, the Neponset River, etc., fair 
progress was made. To the north of Neponset River there remains an  area of one square 
mile to be finished, and the hydrography of South Bay and Fort Point Channel was neces- 
;arily postponed. 

The officers attached to the party on the,Eagre were Lieutenants G. W. Mentz and C. S. 
Ripley, U. S.  N.; Draughtsman C. H. Deetz, U. S. Coast and Geodetic Survey; Pay Yeoman 
R. W. Stevens, U. S .  N., and Ship’s Writer Wm. B. Proctor, U. S. N. 

For the season, beginning June I and ending November 30, Lieut. Low reports statistics 
as follows: 

Hydrography: 
Number of miles (geographical) run while sounding - - - - - - - - - - - - - - - - 
Number of angles measured - - - - - - - - - - - - - - -. - - - _ _  - - - - - - - - - - - - - - - -  - - 
Number of soundings - - - - - - 

652 

- - - - .  - - - - - - - - - - - - - - - _ -  - 64 4x0 
1 0  ‘49 

16 
- - - - - - - - - - - - - 

Number of tidal stations established - - - - . - - - ~ - - - - - - - - - - - - - - - -  - - - - - 
During the winter the party was engaged in preparing the hydrographic records and 

sheets for transmission to the archives. In  March, Lieut. Low was instructed to begin the 
preparations needed to fit the Eagre for next season’s work. Having arrived in Boston 
harbor May 9, 1893, the unfinished portions of hydrography on sheets Nos. I and z were 
taken up. On June 1 2  the schooner was moved to Hull so that the party might work to 
greater advantage. At the close of the fiscal year field operations were in active progress. 

The  officers attached to the party during the season of 1893 were Lieut. Charles S. 
Ripley, U. S. N.; Ensigns Chas. P. Plunkett and Lloyd H. Chandler, U. S. N.; Pay Yeoman 
R. W. Stevens, U. S. N., and Ship’s Writer Wm. B. Proctor, U. S. IT. 
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For the latter part of the fiscal year Lieut. Low reports the following statistics: 
Hydrography: 

Number of miles run in sounding _ _ _ _ _ _  _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  76 
Number of angles measured _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  - _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _ _  I 230 

Number of soundings _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _  8 '97 
That portion of the hydrographic resurvey conimitted to the charge of Lieut. Edward 

M. Hughes, U. S .  N., Assistant Coast and Geodetic Survey, commanding the steamer Bach,  
was laid out on a projection numbered 4 (scale I-IOOOO) of the general scheme. With 
eastern limits from beyond Three and a Half Fathom Ledge on the north to beyond Hardings 
Ledge on the south, and western limits from Winthrop Head and Point Shirley on the north 
to the southwestern end of Long Island on the south, it included the main ship channel and 
approaches, and the numerous rocks, bars, and ledges in these portions of the harbor 
demanded very careful examinations. 

reference is made to the characteristic features of the hydrography. All soundings were 
corrected from the readings of a single tide gauge which was established a t  Fort Warren, 
Boston Harbor. Comparative readings were taken for connecting this gauge with the main 

But little change was noted in the shore line of islands, etc., falling within the limits of 
the hydrographic sheet, most of the parts subject to erosion having been protected by sea- 
walls of granite. The  large appropriation which became available in the summer for the 
improvement of the harbor and its vicinity, to be expended by the United States Engineers, 
is to be applied in part, it is understood, to the deepening and straightening of the main ship 
channel, the work to extend somewhat to seaward of the Narrows Light. 

Careful note was made of all localities in which a less depth of water was found than 
that shown on the charts, and the necessary corrections will be made as soon as the sound- 
ings have been plotted and verified. A list of these localities is given in the report; also a 
list of places where the shoalest depths found were greater than those shown on the charts. 

The officers attached to the Bache were Lieut. W. L. Burdick, U. S. N.; Ensigns H .  
Rodman, G. W. Kline, and J. W. Oman, U. S. N. Mr. J. L. Dunn served as observer; Mr. E. 
P. Ellis, as draughtsman, and Mr. Thos. S. Martin, as pay yeoman. 

For the season, beginning July I I  and ending September 30, 1892, Lieut. Hughes reports 
the following statistics: 

Lieut. Hughes has submitted for file in the Archives a descriptive report in which full. 

' tide gauge at the Boston navy yard. 

Hydrography: 
Area sounded in  square geographical miles- - - - - - - 24 
Number of miles (geographical) run while sounding - - _ _  - - - - - - - - - - - - 795 
Number of angles measured - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 13 845 
Number of s o u n d i n g s _ _ _ _ _ - _ - - - - - - - -  . ___________________- - - - - - - - -  45 837 

- - - - - - - - - . - - - - - 
. - - - - - -  - 

To Lieut. C. E. Vreeland, U. S. N., Assistant Coast and Geodetic Survey, commanding 
the steamer Blake, was assigned the hydrographic resurvey included within the limits of 
projection No. 7 (scale 1-10 000) of the general scheme. The  area covered was that of the 
approaches to Boston Harbor from the southeastward, Stellwagen's Ledge, the Cohasset 
Rocks, Minots Ledge, and Cohasset Harbor. 

Following the detailed instructions of the Hydrographic Inspector, a careful search in 
boats was made for hidden dangers wherever comparatively shoal detached soundings indi- 
cated the possible existence of a ledge. Only in two cases however, were developments of 
importance made. These were, a pinnacle rock with 3% fathoms of water over it, about 2% 
miles to the eastward of Minots Ledge Light, and a 14-foot spot on the '' Tar Pouch," to the 
northward and eastward of Scituate. 

These discoveries were promptly made known to the maritime public in Notice to 
Mariners, No. 158, for September, 1892. 
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The officers attached to the party were Lieut. John Gibson, U. S. N.; Ensigns W. C. P. 
Muir, M. K. Eyre, F. Swift, and C. S. Stanworth, U. S. N.; Assistant Engineer K. McAlpine, 
and Assistant Surgeon J. A. Guthrie. Pay Yeoman W. S. Crosby served acceptably as 
observer and recorder. 

The  season, which began July 11, 1892, closed September 21. Followillg are the statistics 
reported: 

Hydrography : 
Area sounded in square geographical miles - - - - - - - - - - - _ - _ - - - - - - - - - 
Number of angles rneasu red - -__ -__-_ - - -_ - -_ - - - - - - - . -~ - . . - - - - - . - - - - -  
Number of soundings - - - - - - - - - - - _ - - - - - - - - - - - _ _  - - _ _  _ _ _  - _ _ _  _ _ _  - - _ _  - - 28 645 

35 
426 

7 420 
Number of miles (geographical) run while sounding - - - - - - . - - - - - - _ 

I n  addition to the principal hydrographic sheet (No. 7 )  two sub-sheets, 7 A and 7 B on 
scales of 1-5 ooo and 1-20 000, respectively, were laid out to include outlying portions of the 

Toward the end of September the BZake proceeded to New York, and on October 3 Lieut. 
Vreeland reported under instructions to Commodore Henry Erben, U. S. N., and placed the 
steamer at his disposal for participation in the Columbinn celebration on October I I. 

The fourth hydrographic party engaged in  the resurvey of Boston Harbor and approaches 
was assigned to the charge of Lieut. L. K. Reynolds, U. S. N., Assistant Coast and Geodetic 
Survey, commanding the steamer Endeavor, the localities of his work being in Broad Sound, 
the waters around Nahant, and the entrance to  Lynn Harbor. 

Lieut. Reynolds was occupied during part of the month of July, 1892, in certain exami- 
nations for the Coast Pilot on the coasts of Massachusetts and Rhode Island; in locating 
uncharted rocks reported as existing in Great Captains Harbor, and off Larchmont, Con- 
necticut, Long Island Sound, and, early in August, in determ'ining the position of the steam 
yacht Aha,  which had been sunk,in Pollock Rip Slue. 

On August 11, he began preliminary operations in Broad Sound by the erection of 
s i p a l s  and the location of such permanent land marks as could be made available for run- 
ning lines of soundings. North and south lines were run outside of the Io-fathom curve % 
mile apart, and inside the Io-fathom p r v e  @ mile apart. Additional lines were run in such 
places as were necessary in order to develop fully the 6, 12, and 18 foot curves. From all 
headlands, such as Nahant Head, Bass Point, and Grover's Cliff, radiating lines were run, 
and were continued into deep water. Special attention was given to develop fully Lynn 
Harbor Entrance. Lieut. Reynolds observes that the main ship channel into the Harbor is 
practically the same as now shown on the chart, but the channel to the eastward of this as 
shown on the Boston Harbor chart of 1-40 ooo scale and known locally as Black Rock 
Channel is not used, as it is now almost closed at  its upper end, just as it joins the main ship 
channel. 

Great care was taken in the examination of all charted rocks, and in most cases the 
positions given on the charts were found to be fairly accurate. 

All soundings were reduced to a plane of reference derived from the observations of 
high and low waters a t  the tide gauge erected by Lieut. Hughes at  Fort Warren Wharf. 

The officers associated with Lieut. Reynolds on the Endeavor were Lieut. Thos. W. Ryan, 
U. S. N., and Ensign*Hugh Rodman, U. S. N. 

For the season, which closed September 21, the statistics are: 

hydrography. 

Hydrography: 
Area sounded in square geographical miles _ _ _ _ _  - - - . - - - - _ _ _ _  _ _ _ _  .. 16 

3x1 Number of miles run in sounding _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _  
4 924 Number of angles measured - - - - - - _ _  . - - - - - - - - _ _ _ _  . - _ _  _ _  _ _  - .  - - - - 

Number of soundings _ _ _ _ _  _ _ _ _ _ -  _ _ _ _ _ _  2 _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  I8 Io8 
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Early in October, Lieut. Reynolds proceeded under instructions to New York, and 
toward the end of that month with the Endeavor to  Washington, where he continued the 
plotting of his hydrographic sheets and their preparation for the archives. 

In  December he was instructed to procged in his vessel with the party under his com- 
mand to Maryland Point, Potomac River, and Tangier Sound, Maryland, for the purpose of 
locating the position of new lighthouses. Rderence to this service will be found under a 
subsequent heading. 

T m n  boundary liue surveys for fhe S a f e  of Massachuscffs conh'nued under fire direction of 'the 
Topographical Survey Commission .of fhe Sfate.-Line of leveling of precision carried westward f r o m  fire 
tidal bench mark in Boston Harbor.-Service as a member of the Mississ@fi River Commission.-At the 
beginning of the fiscal year Assistant. Henry L. Whiting was serving as Chairman of the 
Topographical Survey Commission of the State of Massachusetts, having been elected to fill 
the vacancy occasioned by the resignation of Gen. Francis A. Walker, who had been Chairman 
of the Commission since its organization in 1884. The determination by triangulation of 
the boundarylines of the cities and towns of the Commonwealth is a work which was 
assigned to the Commission upon the completion of the topographical survey of the State. 

During the fiscal year 1893, under the general direction of Mr. Whiting, the town 
boundary surveys were carried on by three triangulation parties, one in charge of Mr. C. H. 
Van Orden, Assistant Coast and Geodetic Survey, with Mr. W. C. Hawley as chief assistant, 
working in Berkshire County in the western part of the State: one in charge of Mr. J. B. 
Tolley, operating in the eastern part, mainly in Middlesex County, and one working more 
northwardly in Middlesex and in Essex counties, in charge of Mr. E. E. Peirce. Still another 
party was temporarily organized undei charge of Mr. R. A. Marr, formerly of the Coast and 

I Geodetic Survey, for the purpose of determining the boundary lines of the six townships on 
Marthas Vineyard. 

I n  June, 1893, Mr. Van Orden* began a line of levels of precision, to be run from the 
tidal bench mark in  Boston Harbor, westwardly along the line of the Boston & Albany 
Railroad to the State line between Massachusetts and New York, with the intention of finally 
connecting it with the Coast and Geodetic Survey bench mark and with others of the United 
States Engineers on the Hudson RSver, near Albany. 

I n  addition to the regular work of the State Commission, Mr. Van Orden was directed, 
in compliance with instructions from the Superintendent, to carry a line of levels between 
Sandwich and Plymouth, in Massachusetts, as a test of the contour topography of the Survey 
executed by Assistant J. A. Flenier. This work was done under the State Commission and 
at  its expense. Mr. Whiting made a special report to the Superintendent upon this subject, 
an abstract of which is given under the heading next but one following. 

In  connection with his duties on the Survey, he conferred and co-operated with Assistants 
R. M. Bache and C. T. Iardella in reference to the resurvey of Boston Harbor b y  the parties 
under their charge. I n  August, 1892, he accompanied the Superintendent in his inspection 
of the Boston Harbor and Plymouth surveys. 

Referring to his service as a member of the Mississippi River Commission, Mr. Whiting 
states that he has attended to the correspondence and to the study of subjects, reports, maps, 
and sketches referred to him by the Commission, and that he was present at i ts  meetings 

One' of these was lkld in New York in August, 1893; one in connection 
with the semi-annual inspection of the river a t  its low-water stage in November, 1892, and 
one at its high-water stage in May, 1893. These last-named meetings are held on board of 
the steamer of the Commission at St. Louis; thence proceeding down the river they are 
adjourned at New Orleans.' 

After each of these meetings Mr. Whiting reported in person to the Superintendent for 
consultation and instructions. 

, during the year. 

'8tathtkd of Yr. Yon Orden'a work for the fllcsl year are glvon under a heading Immedlatsly following. 
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Progress of town boundary surveys in Berkshire, Essex, and, Mia’dZesex counries, Massachusefts; 
also of geodetic ZeveZinf in Plymouth Couniy, and across the State frovr Boston to &bany.--In view of 
the fact that the areas near the coast of the State of Massachusetts had been nearly covered 
by the town boundary triangulation, it was deemed desirable by the Topographical Survey 
Commission to start a new field of operations in the western part of the State. 

Accordingly, a t  the opening of the seasdh in 1892, a party was organized in charge of 
Mr. C. H. Van Orden, Assistant Coast and Geodetic Survey, who was directed to base his 
work at  the outset upon lines between such points of the main triangulation as were avail- 
able, among these being Greylock, Perry’s Peak, French,’s Hill, Berlin Mountain, Mount 
Everett, etc., and from these relatively long lines to come down to the shorter ones required 
for the town boundary work. Two other field parties were organized with instructions to 
advance the work in the eastern part of the State-one in charge of Mr. J. B. Tolley in 
Middlesex County, the other in charge of Mr. E. E. Peirce in Essex County. 

The town boundary surveys, as in previous years, involved the determination of the 
monuments at each well-defined corner or  bend in the town lines. The  work was pushed 
north and west of Boston and south of Pittsfield, and was carried on in the field until Sep- 
tember 12, 1892, when all of the parties returned to the office of the Commission in Boston, 
and took up the inking and duplication of their records and the computatipn of their obser- 
vations. 

In  October, Mr. Van Orden was directed to  run a line of levels north and south over 
ground included in the topographical survey in Plymouth County made by Assistant Flemer, 
and referred to in the following heading. He  began at  the Sagamore Station on the Old 
Colony Railroad and ran to Manomet Station, a distance of about 14 miles. 

Field work on the town boundary surveys was resumed by the several parties about May 
I, 1893. On June 6, Mr. Van Orden began a double line of levels between Boston and Albany, 
following the Boston & Albany Railroad track, and was engaged in this leveling at  the close 
of the fiscal year. 

Th,e statistics for the year, given by Mr. Van Orden in his annual report, are as follows: 
Triangulation: 

47s 
410 

8 
499 
7 12 

Area of, in square statute miles _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Number of signal poles erected _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _ _ _ _ _ _ _  , 

Number of days occupied in opening and verifying lines of sight- - - - 
Number of stations occupied for horizontal measures - - - - - - - - - - 
Number of geographical positions, including town corners, determined - 

Progress after June 30, 1893, will be stated in the next annual report. 
Tqographical survey of an aiea of 25 square miZes west of Cape Cod Bay a?id sou#heast of PCymouth, 

Mass.--lnspection of t@ograjhy.-Some additions of topography being required for the chart 
of Cape Cod Bay on that part of the coast southeast of Plymouth, Massachusetts, a country 
presenting the general features of the rolling lands of New England, and coming under one 
of the classifications made by the Topographical Conference, it was decided by the Superin- 
tendent that  the scale, 1-30 000, recommended by the Conference for this class of work should 
be adopted, and that the rules suggested for its execution should be adhered to. 

Reference was made in the last annual report to  the assignment of Subassistant J. A. 
Flemer to the charge of this survey and to the progress made in it from its beginning, May 
28, 1892, to  the end of the fiscal year. Twenty-one of the 2 5  square miles covered by the 
entire survey were wooded, and the remainder consisted of clearings, ponds, and cranberry 
bogs. Of these bogs there were about forty, Briggs Bog, the largest and most productive, 
comprising about 80 acres and producing annually from 5 ooo to 8 ooo barrels of berries, 
which yield a n  income of from $15 ooo to $go 000. 

Mr. Flemer observes that the geological character of this section places its formation in 
the drift or bowlder period, the deposit being arranged in layers forming knolls and basins. 
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Great numbers of the latter are filled with water. Manomet Hill, with the Pine Hills, the 
most prominent ridge in this part of the State, consists of great masses of loose drift mate- 
rial, having no solid rock foundation apparently, since no outcroppings of rocky ledges are 
visible. The  bowlders are erratic blocks of a crystalline nature, consisting chiefly of a 
syenitic granite. The  soil is a coarse white sand with but little admixture of loam. 

Mr. Flemer's elaborate and satisfactory report of his survey is illustrated by three 
sketches, the first showing the limits of the work, the second the points determined by plane- 
table intersectiohs, the triangulation points, the roads, and the shore line determined by 
telemeter readings; the outlines of the ponds and cranberry bogs being indicated by full 
and dotted lines in blue, and figures in blue showing the water levels of the ponds above 
mean sea level. Upon the third sketch are plotted the comparative profiles of portions of 
the area surveyed as determined with the plane table by Mr. Flemer and as determined by 
spirit leveling by Subassistant Van Orden under the direction of Assistant Whiting. These 
profiles show a close accordance. 

Toward the close of the season Mr. Whiting made an official inspection and instru- 
mental tests of the survey, in regard to which he'submitted a report to the Superintendent. 
From this report the following extracts have been taken: 

AS a topographical subject, particularly with a view to a comparison of methods 
of survey and their results in accuracy and characteristic representation, the tract of 
country which Mr. Flemer has gone over contains, in itsgeneral conditions as affect- 
ing the operations of a survey, more than the average hindrances to rapid progress 
and elaboration of detail. Primarily the field of his work was insuficiently controlled 
by triangulation for advantageous bases for plane-table stations or bench marks 
for elevation. This necessitated a more than ordinary extension of traverse work, 
requiring special care in its execution, as it became the only available means of 
determining positio'n and elevation. 

The  features of contour, although not in themselves difficult to represent, 
became so in fact, on account of the thick growth of wood over large areas of alter- 
nating hills and valleys without a single point where an independent plane-table 
station could be made, or a view obtained of surrounding features. Mr. Flemer has 
shown much judgment and skill in conducting his survey and in meeting and over- 
coming these incidental difficulties. 

I made sufficient instrumental tests of the geographical positions and detail 
representations of Mr. Flemer's survey to establish its good qualities in these respects. 
I examined by inspection every case where there were noticeable differences between 
his results and those of the Massachusetts work (the State Survey) and can testify 
to the correctness of Mr. Flemer's. 

The  topography executed is included in two plane-table sheets, scale of each 1-30 000; 

sheet No. J ,  from Manomet Hill to Savery's Pond, Ellisville, and sheet NO. 2, from Savery's 
Pond to Bournedale. 

For the season, beginning June I and ending September 30, the statistics are: 
Topography: 

Area surveyed in square statute miles - 
Length of shore line of ponds in statute miles - - - - - - - - - - - - - - . - - - -  - - - - - 
Length of outlines of cranberry bpgs in statute miles - .----- - - - -  - - - - - -  
Length of railroad in statute miles - - - 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 5  

6.2 
33'2 
10.5 

"5 

Area of shore line of creeks in statute miles _ _ _ _ _ _  _ _ _ _ _ _  _ - - _  _ _ _ _ _ _ _ _ _ _  

- -. - - - _ _  - - _ -  - - - -  - - - - - -  - - - - - - - -  
'35 Length of roads in statute miles - - - _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  - - - -  - -  - - - -  . --- - - - -  

Physical /rydro~rap/lv.-Conh'nuation of the physical hydrograjhic sur~ey of the south coast of 
MaYfhas vineyard f rom Jobs Neck around Gay Head.--Tn pursuance of instructions for continuing 
the Physical hydrographic survey of the south coast of Marthas Vineyard, Assistant H. L. 
Marindin had re-organized his party in May, 1892, and at  the end of the fiscal year had made 
Progress as stated in the last annual report. 
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On the first of July, the party was in camp at  Jobs Neck on the south shore of the 
island, and was actively engaged in locating cross sections of the coast and in leveling them 
and sounding them out to deep water. This work was prosecuted for about 4 miles on 
each side of the camp, the limit to the westward being the opening into Great Tisbury Pond. 

During the month of July, the camp was moved 8 miles west to Chilmark, and field 
operations were continued from this site around the western end of the island to Gay Head, 
and up the sound as far as Lobsterville. At the end of the season the number of cross 
sections surveyed and sounded was 241. 

Mr. Marindin observes that the south shore of Marthas Vineyard is visited by ,rougher 
and heavier seas than the similarly exposed shore of Nantucket, owing, no doubt, to the 
absence of the off shore shoals which to some extent break the force of the waves on the 
south coast of the latter island. 

The tides observed for the reduction of soundings were recorded by means of a Stierle 
self-registering gauge with siphon pipe attachment. This arrangement worked satisfactorily, 
and seems to offer the only means of obtaining the rise and 'fall of the tides on an exposed 
coast where the usual methods with staff or box gauges can not be employed. 

Mr. Marindin acknowledges his indebtedness for efficient assistance to Mr. Homer P. 
Ritter, who was attached to his party as expert observer, and also to Messrs. Victor Safford 
and George 0. Glavis, acting aids. 

Field operations were suspended for the season on October I ,  after which Mr. Marindin 
took up office duty at Washington. 

Close of record at the autmatic tide-gauge statim at Bristol, Rhode Island-After having been 
in operation about twenty-six months, the automatic tidal station at Bristol, Rhode Island, 
was discontinued in October, 1892. This gauge had been set up, and a continuous record 
secured without charge to the Survey through the liberality of Nathaniel G. Herreshoff, 
Esq., of Bristol. 

Continuation of tidal record at the automatic gauge sfation, Newport, Rhode Island-The 
establishment of an automatic tide gauge at Fort Adams, Newport Harbor, which the officers 
of the United States Engineers, stationed as that post, kindly consented to superintend, 
was referred to in the last annual report. The record which began March 31, 1892, was 
continued throughout the fiscal year 1893, and the gauge was in operation at its close. Mr. 
David Hamilton is the observer. 

CompZetion of t h  topographical resurvey of the south coast of Long Island, between Napeague Bay and 
Montauk Point.-The progress of the topographical resurvey of the south coast of Long Island, 
executed by Assistant C. T. Iardella, was stated in the last annual report up to June 30, 1892. 

After that date, plane-table work was continuously prosecuted until October I 2, at which 
time the topography had been completed to and including Montauk Point. The results are 
shown upon two topographical sheets, the scale of each 1-10 000; No. I covering the area 
from Napeague Life-Saving Station to Split Rock, and No. z the area from Split Rock to 
Mont auk Point Light. 

Most of the stations of the triangulation on this part of the coast having been destroyed, 
Mr. Iardella was compelled to make a subsidiary triangulation to determine points for his 
plane-table work. He observes that the character of the country from Napeague Life- 
Saving Station to the boundary which divides Napeague and Montauk is low and sandy, the 
sand dunes along the coast presenting from a distance of several miles a broken undulating 
outline of hillocks from I O  t o  40 feet high. 

Very extensive salt marshes, of much value for meadow land, line the shores of Napeague 
Bay. One mile from Napeague Life-Saving Station to the eastward a fence is built across 
the narrow neck from the outer sand hills to Fresh Pond, and the whole stretch to Montauk 
Point, a distance of IO miles, is a single great field with high hills, which affords pasture 
from June to October for several thousand cattle, sheep, and horses. Toward the end of 
October the farmers select their stock from this field and drive them home for the winter. 
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The statistics of the season are: 
Topography: 

Area surveyed in square statute miles _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  16 
I9 
I 7  

23 
16 

Length of general coast line in statute miles _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  
Length of shore line of creeks and ponds in statute miles _ _ _ _ _ _ _ _ _ _ _ _ _  
Length of roads in statute miles _ _ _ _ _  ____.._ _..__ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  
Length of marsh line in statute miles -i _ _  _ _ _  - - _ _ _ _  - _ - - _ _  _ _  - - - - - _ _  - - 

Resunlption of the topograjhicaZ survey of the Connech'cut River in the vicinity of Hartford.-Assist- 
ant John W. Donn, upon taking the field in June 1893, under instructions to co-operate with 
Assistants Vinal and Boyd in bringing to completion the topographical survey of the Con- 
necticut River, began operations at the northern limits of Hartford upon a sheet containing 
the shore-line survey executed by Assistant Hodgkins in the summer and autumn of 1891. 
This sheet included a distance in an air  line of 11 miles, its southern limit being Taylorsville, 
on the east side of the river, and Drumhill, on the west. 

During the two weeks that elapsed between the time that Mr. Donn reached the field 
and the end of the fiscal year, his work was largely in the nature of a reconnaissance; the 
resultants of lines to natural objects delineated by Mr. Hodgkins were reviewed and exam- 
ined in the field, and the values of such points as had been determined by favorable inter- 
sections were duly tested. Small areas were surveyed topographically when stations were 
made SO as to render unnecessary their future occupation. 

Six days were lost, either wholly or in.part, by rainy weather. 
Further progress will be adverted to in the next annual report. 
Duty assigned to Mr. Donn earlier in the fiscal year in New York and Maryland is 

reported under following headings. 
Continuation of the topographical survey of the Connecticut River f r o m  HadZyme to Easf Haddam 

and Haddam Neck-Assistant W. Irving Vinal, acting under instructions issued in June, 1892, 
resumed the topographical survey of the Connecticut River in the vicinity of East Haddam, 
Connecticut, on June 17. Beginning at Hadlyme, on the east bank of the river, a belt of 
shore-line topography was carried toward East Haddam, surrounding the survey of that 
town executed by Mr. Vinal in 1891. The work was then advanced to include Goodspeed 
and Haddam Neck, and then was transferred to the west bank of the river, and the survey 
of Haddam and vicinity was nearly completed. 

The features of the country surveyed consisted of shore line, creeks, ponds, village detail, 
salt and fresh marsh, wooded contour, and extensive quarries. 

Unusudly hot weather in the latter part of July and early in August, and frequent storms 
in September .and November, somewhat delayed the progress of the work. One topograph- 
ical sheet, scale 1-10 000, was finished and about one-half of a second sheet on the same scale. 

For the season, which closed November 18, Mr. Vinal reports statistics as follows: 
Topography: 

Area surveyed in square statute miles _ _ _ _  _ _  _ _ _ _  - ___..__ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  14.1 

3'1 
Length of shore line of'creeks and ponds in statute miles _ _ _ _  _ _ _ _ _  _ _ _ _  26.5 
Length of roads, including railroads, in statute miles - - - - - - - - - _ _  _ _ - _ 64.0 

Length of shore line of rivers in statute miles _ _ _ _  - _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Upon returning to Washington, Mr. Vinal took up the inking of his field sheets, and 
was thus occupied until toward the end of January, 1893, when he was instructed to con- 
tinue and complete the topographic and hydrographic survey of the Caloosahatchee River, 
Florida, which had been begun by Assistant Hergesheimer. 

Reference to this service will be found under a later heading. 
After returning from Florida, Mr. Vinal was engaged for a time on duty at the office, 

and about the middle of June, 1893, was instructed to re-organize his party for the resump- 
tion of the topographical survey of the Connecticut. Field operations were begun June tg 
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on the unfinished sheet of the preceding season, in the vicinity of Haddam, Connecticut, and 
from that date to the close of the fiscal year were in active progress, it  being anticipated that 
with the co-operation of Assistants Donn and Boy?, assigned to the charge of parties on 
other portions of the river, the topography of the Connecticut will be completed when the 
field season closes. 

The following statistics are reported by Mr. Vinal of his survey, to June 30: 

Topography (scale 1-10 000):  

Area surveyed in square statute miles _ _ _ _ _ _ _  ._____ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  0'75 
Length of shore line of river in statute miles _ _ - _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  2 

Length of shore line of creeks in statute miles _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  2 

3'5 Length of roads in statute miles.- _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  - 
T@ographicaZ resurvey of fhe Connecticut River begun in the vicinity of Middletozun.--Assistant 

C. H. Boyd, to whom was assigned the topographical resurvey of that part of the Connecticut 
River in the vicinity of Middletowti, has mad? a brief report of his field work during the 
time that elapsed from the beginning of his survey, June 19, to the end of the fiscal year. 

Four days during this time were occupied in searching for triangulation points, and two 
and a half days in actual plane-table work. Unfavorable weather and other causes pre- 
4ented field operations during six and one-half days. 

Mr. Boyd's progress after June 30 will be adverted to in the next annual report. He 
observes that the topography to be mapped was found to be more intricate than had been 
anticipated, the hills being more than 500 feet in height, densely wooded, and having very 
rough slopes and sharp ravines. 

Continuation of tidal record at fhe aufomafic tidaZ sfafion at WiZZefs Poinf, New York.-The auto- 
matic gauge station established in July, 1891, at Willets Point, New York, and kindly put in 
operation by dfficers of the United States kngineers stationed at that post, has maintained 
a continuous record during the past fiscal year under the direction of Lieut. Herbert 
Deakyne, U. S. Engineers. This record, taken in connection with that which will be 
obtained from the gauge recently set up at Fort Hamilton, will supply valuable data, addi- 
tional to that already available, for the study of the movement of the tide in New York Bay 
and Harbor and at the eastern end of Long Island Sound. 

Topographical survey of the Hudson River andfriangutation incidental thereto continued-Assistant 
John W. Donn, having been instructed to resume the topographical survey of the Hudson 
River, had taken the field before the beginning of the fiscal year and employed his party in 
the determination of trigonometrical stations needed before plane-table work could be taken 
up. The base selected for the scheme of subsidiary triangulation was the line South Beacon- 
Prospect Hill. Seven signals were erected and eight stations occupied for horizontal meas- 
ures, and after the completion of the computations the topographical survey was begun, 

This survey was extended south of Newburg to join the work of the preceding season 
above Cornwall, the margin of topography being. gradually widened as Newburg was 
approached so as to include Mount Alice (Snake Hill), 2 miles west of the river. The 
work was carried well into the city, embracing all partly improved streets as far to the west 
as South street, an area which includes about seven-eighths of the city. The business and 
some of the more thickly settled residential streets were filled in from the official map of 
the City Engineer, Mr. Caldwell, who courteously offered to Mr. Donn every facility at his 
command. 

The survey of the eastern side of the Hudson was carried on from above Fishkill to the, 
southward. This town and Matteawan having ho municipal government, no official maps 
were available for filling in details of streets, etc. The topography on this side was carried 
to the foot of the mountains. 

Massaic Creek at the south limits of Newburg and Fishkill Creek on the opposite side 
of the river, flowing through deep valleys bordered by many factories and mills, presented 
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obstacles to rapid progress, as did also the several railroad lines passing through or having 
their termini within the cities and towns. The many tracks, stations, and wharves of the 
New York Central 8z Hudson River Railway, the West Shore, the New York and Erie, 
the New York and New England, and the Dutchess County Railway, added much to the 
intricacies to be overcome. 

Mr. Donn' states that a small part of Newburg and a still smaller area of Fishkill remain 
to be surveyed. 

Field operations were closed for the season October 30. The statistics are as follows: 

Triangulation : 
Number of stations occupied for horizontal measures-: _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  8 
Number of geographical positions determined - - - . - - - - . . - - - - - - - - - - - - - - - - 5 

I 2 

Length of shore line of river in statute miles-. _ _ _ _  - - _ _ - - - -  _ _ - _ _ _  _ _ _ _ _ _  =4*25 
6.25 
2 

Length of roadsin statutemiles _ _ _ _ _ _ _ _ _ _ _ - -  - - - - - - - - - - - -  . - - - - - - - - - - - .  78 

Topography (scale 1-10 000): 

Area surveyed in square statute miles - - - - - - - - - - - - - . - - - - - - - . - _ -  - - _ _ _ -  

Length of shore line of creeks in'statute miles - - - - - -  - - - - - - - - - _ -  - - - - - - - 
Length of shore line of ponds in statute miles _ _ _ _ _ _  - - - _ - -  - _ _ _  - - - _ _ _  - - -  

During the winter of 1892-'93, Mr. Donn was engaged in inking his topographical sheet 
and preparing his records for deposit in the archives: 

In  March he was instructed to make a survey of Hog Island, Patuxent River, Maryland, 
which had been selected as a quarantine station. Toward the close of the fiscal year he was 
assigned to the charge of a topographical party on the Connecticut River. 

Tqographical survey of EZZis Island, New York Harbor.-In order to show the correct posi- 
tion of the buildings occupied on Ellis Island, New York Harbor, for the United States 
Immigration Station, and the location of new wharves and other improvements, a topo- 
graphical survey of the island was found desirable, and in December, 1892, Mr. Homer P. 
Ritter was directed to execute this work. 

With a detail of men furnished by Lieut. Edward M. Hughes, U. S. N., Assistant Coast 
and Geodetic Survey, commanding the steamer Bache, Mr. Ritter completed a plane-table 
survey of the island, on a scale of 1-2 500, on December 30 and 31, haying had to wait for 
some days for the arrival of his instruments, which were delayed by the intensely cold 
weather then prevailing. 

The  
area included in his survey was one-fortieth of a square mile, and the length of shore line 
four-fifths of a statute mile. 

Xstallishtnent of an automatic tide-guage, una' erection of a tidal i d c a t o r  a t  Fort Hamilton, Nrw 
YorR Nurbor.-In December, 1892, through the courtesy of the commanding officer of Fort 
Hamilton, New York Harbor, permission was given to the Superintendent for the establish- 
ment of an automatic tide guage on the wharf of the fort, and later for the erection of a 
tidal indicator, so arranged that the masters of vessels navigating the Narrows would be 
informed of the state of the tide by simple inspection from shipboard. 

The  tidal observer, Mr. J. G. Spaulding, has kept up the record to the end of the fiscal 
Year, and it is proposed to keep this guage in operation for several years. 

Toward the end of April, 1893, Assistant H. L. Marindin was instructed to proceed to 
Fort Hamilton, and set iip on the tide house there a tidal indicator, so adjusted that the 
movement of the index from zero of the scale would enable navigators to ascertain whether 
the tide was rising or falling and its height a t  any time. At zero, the index was made to 
indicate mean low water as shown by the reading of the staff a t  the tide house. 

This apparatus was carefully tested by Mr. Marindin during two days and found to work 
well, but the tests for the limit of visibility both for the naked eye and with the aid of a 

Mr. Ritter expresses his thanks to Lieut. Hughes for valuable assistance rendered. 
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binocular were unsatisfactory. Another apparatus was accordingly constructed in the 
Instrument Division of the Office from designs by Mr. E. G. Fischer, chief instrument maker, 
and he was instructed to pyt it up at  the tidal station in place of the first one. This work, 
involving the framing of heavy timbers and securlng them to the wharf for the support 
of the guys to the indicator, the mounting and adjustment of the mechanism, etc., was 
completed in five days, with the aid of Mr. G. W. Clarvoe of the Office. 

Through the kindness of the captain of a steam launch belonging to the War Depart- 
ment, Mr. Fischer was enabled to test the visibility of the indicator at distances of half a 
mile and three-quarters of a mile offshore ; at half a mile the direction of the arrow head 
of the index was visible to the naked eye ; at about three-fourths of a mile the scale could 
be read with a low-power binocular to one-eighth of a foot. 

The entire apparatus, as left in adjustment by Mr. Fischer has continued to work satis- 

Close of tidal record at the automaticgauge station, Sandy Book, New Jersey.-During the earlier 
part of the fiscal year the automatic tidal station at Sandy Hook, New Jersey, was in charge 
of Mr. J. G. Spaulding, and during the latter part in charge of Mr. Eugene Veith. The 
gauge having been in operation since December I ,  1886, and a record secured sufficient for 
the requirements of the Survey, the station was discontinued at the close of the fiscal year. 

Geodetic @erafions.--ddvance of the reconnaissance and friangulatio71 in the southwestern part of the 
State of New Jersey toward the Delaware'River.-Reference was made in the last arlnual report 
to the resumption of geodetic operations in the southwestern part of the State of New 
Jersey, in April, 1892, by Prof. E. A. Bowser, Acting Assistant, and to the delay in his work 
caused by the destruction soon after completion of a tripod and scaffold 50 feet high at 
Taylors station. The whole structure was lifted out of the ground on May 6 by a whirl- 
wind which carried i t  over a fence, the foot of the posts of the scaffold having been 
deposited at  a distance of 72 feet from the hole out of which it was torn, and pieces blown 
400 feet from the station. 

As soon as practicable, the rebuilding of this tripod and scaffold was begun, and on June 
29, it having been completed, Prof. Bowser made the preparations needful for the occupation 
of the station. Signals having' been erected at  Colsons, Lippincott ('92), Pine Hill, and 
Williamstown, the measurement of horizontal angles was begun at Taylors, and completed 
on August 17. 

The relative positions of the station occupied in '92 at Lippinkott and the original 
station of Superintendent Hassler of 1843 having been computed, search was made for the 
latter point, and it was found at  about 1% feet below the surface marked by a frustum of a 
glazed stoneware cqne, uninjured, the upper and lower diameters being 8 and 14 inches, 
respectively, and the length 1 4 1  inches. A signal was then put up at Lippincott ('43), and 
the angle at  Taylors station between it ant: Colsons was measured. 

On August 29, the theodolite was set up at station Colsons, and between that date and 
September 7, angles were measured between Taylors and Lippincott ('43) and Lippincott ('92). 

The old station at  Lippincott was then re-marked by sinking the original stone cone to 
a depth of 4-5 feet and setting over it in a foundation of hydraulic cement a granite monu- 
ment, 3.5 feet.long, dressed 6 inches square at  its upper end for a length of 6 inches; having 
the letters "U. S." cut on each of the four sides, and a triangle on top. A full description, 
with sketch, accompanies the records. 

After completing a reconnaissance from the line Lippincott-Burden in order to find the 
the height of scaffold necessary to see Burden from Lippincott, Prof. Bowser suspended field 
operations for the season, the statistics for which, from its beginning in April to its close, 
September 13, are as follows: 

Reconnaissance: 

factorily. 

Lines of intervisibility determined as per sketch - - - - - - - - - - - - - - - - 9 
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Triangulation: 
250 Area of, in square statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  

Number of observing tripods and scaffolds built'of 48 f e e t  in height _ _ _  2 

Number of days occupied in opening and verifying lines of sight - _ _  IO 

Number of geographical positions determined _ - - _ - - - - - - - - - - - - - - - - - _ 6 
Detailed instructions for Prof. Bowser were prepared by Assistant Geo. A. Fairfield, 

assigned by the Superintendent to the immediate charge of State surveys. 
Upon the receipt of instructions to resume work in southern New Jersey as soon after 

June 20,1893, as practicable, and to begin with occupying Pine Hill station, Prof. Bowser took 
the field, and on June 21 began the erection of an observing tripod and scaffold 32 feet high 
at Pine Hill. He put up observing signals also at stations Berlin, Taylors, and Mount Holly, 
and opened the lines of sight required. 

Reference to further progress will be made in the next annual report. 

Close of the series of tidaZ observations a t  the aictotmtic gauge station on South Wharves, Philade4hia.- 
The additional tidal data needed for the port pf Philadelphia having been secured by means 
of a tidal record from the automatic gauge put in operation in July, 1891, on Pier No. 54, 
South Wharves, Philadelphia, it  was decided to discontinue the station in March, 1893, and 
instructions to that effect were sent to Assistant R. Meade Bache, under whose supervision 
the observations were then in progress. 

Mr. George B. Thomas served as tidal observer from the beginning of the fiscal year. 
The survey is indebted to the International Navigation Company for allowing the gauge 

to occupy its premises without cost to the Government, and for affording every facility for 
its successful operation. 

Survey bf par i  of Reedy Island, DeZaware River, f o r  the purposes of a guavanhite station.-The 
northern part of Reedy Island, Delaware River, having been selected' by the United States 
Government as a site for a quarantine station, a survey of it on a large scale was requested 
by Dr. Wyman, Supervising Surgeon General of the Marine-Hospital Service, and in compli- 
ance with this request the Superintendent instructed Assistant Henry L. Marindin to execute 
the work. 

After conferring with Dr. Wyman, Mr. Marindin proceeded to Port Penn, Delaware, and 
organized his party. The island is low and marshy and was found covered with a tangled 
mass of reeds, from 4 to 6 feet in height, and almost impenetrable. At the first opportunity 
the reeds were set on fire in numerous places and the ground was thus made comparatively 
clear. 

The large scale (1-2 400) on which the survey W ~ S  made in order to meet the require- 
ments for the location of piers and hospital buildings rendered the usual mode of procedure 
with the plane-table depending upon triangulation points unsuitable, consequently a base 
line was measured 2 000 feet in length and running parallel with the east shore. Stakes 
fixed at  each 100 feet of this base line marked the front ranges. 

The elevation of the land above high tide was obtained by connecting the Coast Survey 
bench mark at Port Penn village with a tide gauge on Port Penn wharf, and by simultaneous 
readings on this gauge and on one placed on the west shore of the island. The greatest 
elevation of the land above high tide was found to be one foot and two-tenths. The highest 
tides wash the surface of the island. 

The area of the land ceded to the United States by the State of .Delaware in 1873, is 
39.15 acres. It is bounded on the south by two granite posts in an east and west line. 

Soundings were taken on both the east and west shores far enough out to indicate-the 
channel depths. 
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The field work was finished March 25, the soundings being all taken in oqe day. Follow- 
ing are the statistics: 

Hydrography : 
Number of miles run in sounding _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ - - _  6.1 
Number of angles measured _ _ _ _  _ _ _ _ _ _  _ _ _ _  ---.- _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ - _ _ _ - _ _  242 
Number of soundings _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  947 

Mr. Marindin has completed his combined topographic and hydrographic sheet and has 
submitted it, with a descriptive report, for deposit in the archives. 

Survey of the boundary line between the Statcs of Pennsylvania and Delaaare.-Under the head- 
ing “Special Operations” is given an abstract of the report of Assistant W. C. Hodgkins, who 
was assigned to make the reconnaissance and triangulation required by the Joint Commis- 
sion for the location and marking of the circular boundary between the  States of Pennsyl- 
vania and Dela&are.* 

Upon the completion of this service in the spring of 1893, Mr. Hodgkins was instructed 
to hold himself in readiness for duty on the survey of the boundary line between Alaska and 
British Columbia. , 

Survey of Ifog lslund, Patuxent River Entrance, Maryland, for the purpose of a quarantine ski- 
#ion.-At the request of Dr. Wyman, Supervising Surgeon General of the Marine-Hospital 
Service, arrangements were made in March, 1893, for the survey of Hog Island, Patuxent 
River Entrance; this island having been selected as a quarantine station. Instructions 
were issued by the Superintendent to Assistant John W. Donn for the execution of the work, 
which was to include a topographic survey of the island and the hydrography in i t s  immediate 
vicinity on a scale that would show all the details desirable. 

After conference with Dr. G. W. Stoner, Surgeon in charge of the Baltimore Station, and 
Capt. Mitchell, commanding the revenue steamer Crawford, Mr. Donn left for Hog Island 
March 19, and having been furnished a boat’s crew and one officer by Capt. Mitchell, hc 
began the topographical survey early next morning by measuring the line of the river beach, 
which was made the base for the remainder of the island work, and for the hydrography of 
the river immediately adjacent. 

By 3 o’clock in the afternoon of the 20th the topography of the island was completed, 
plane-table determinations of the positions of a number of buoys placed along the line of four 
and a half fathoms having been made, and these with the shore points furnishing data for 
the hydrography. The  remainder of the day was utilized in making soundings to determine 
the best position for a pier and wharf. A temporary tide gauge was established and a high 
and low water observed. The range of the tide was very svall ,  and the low water differed 
so slightly from the mean level that no reduction of soundings was deemed essential for the 
purposes of the work. By g o’clock on the morning of March 21 the hydrography was 
finished. During the week the inking of the topographical sheet and the plotting of sound- 
ings was completed and the results placed in the hands of Dr. Wyman. 

The  land work covered an area of 5 0  acres ; the  number of miles run in sounding was 5 ;  
number of angles measured IO, and the number of soundings 300. Scale of the survey 1-4 800. 

Continyation of the tidal record at the automatic gauge station at the U. S. Na7y Yard, Wash&gton, 
D. C.-The automatic tide guage which had been set up in  the Washington Navy yard in ‘ 

July, 1891, by permission of the Commandant of the yard, was kept in operation throughout 
the fiscal year in  charge of Mr. A. S. Christie, Chief of the Tidal Division. 

At  the close of the year the station was still in operation. 
Lines of experimental leveling run in Washington, D. C., for determining the limit of accuracy attaifi- 

able in leveling of precision.-A report of the experimental leveling operations conducted under 
the direction of the Superintendent in Washington,,D. C., between July, 1892, and Jafiuary, 

- -_ 
*For un Historlcnl Account of this huudury Lino BCU Appcudlx No. 8, ILuliort lor 1803-Part 11. 
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1893, has been submitted by Assistant Isaac Winston, who organized the leveling party and 
began the work. 

The circuit selected started from the cornenof B street south and New Jersey avenue, 
and was carried around the Capitol grounds by way of B street south, First street west, B 
street north, and First street east to the starting point. It presented, therefore, a steep 
descent, a relatively level stretch, a steep ascent, and a level stretch back to the point of 
starting. Bench marks were cut for each position of the rods so that the differences of ele- 
vation determined at each station of the instrument could be compared with other determi- 
nations of these differences when the station was again occupied. The methods of observa- 
tion were those adopted in the standard leveling operations of the Survey. Each observer 
complete4 at  different times from z to 18 circuits, and ran one-half of the circuits in one 
direction and the other half in a Teverse direction. 

The officers who took part in the work were those named in the following table: 
Isaac Winston, Assistant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  IO circuits, July, 1892. 
F. A. Young, Subassistant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  18 circuits, July, 1892. 
F. A. Young, Subassistant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 circuits, Aug., 1892. 
Isaac Winston, Assistant _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  IO circuits, Aug., 1892. 
Apdrew Braid, Assistant . . . . . . . . . . . . . . . . . . . .  7 circuits, Aug., 1892. 
John Nelson, Subassistant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 circuits, Aug., 1892. 
Isaac Winston, Assistant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  g circuits, Sept., 1892. 
Isaac Winston, Assistant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  IO circuits, Nov., 1892. 
F. A. Young, Subassistant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  IO circuits, Dec., 1892. 
Andrew Braid, Assistant . . . . . . . . . . . . . . . . . . . .  6 circuits, Dec., 1892. 

Mr. Winston began his first circuit July IZ, with level No, 5 and rods I and K in the same 
condition in which they had been used earlier in the summer in  the leveling of precision 
across the peninsula of Florida. Leveling was continued from day to day under all condi- 
tions of weather until July IO, when the party was transferred to Mr. Young, who bad been 
attached to Mr. Winston's leveling party in Florida. The  same leveling rods were used with 
level No. 5. 

Mr. Young completed twenty-three circuits, by August 3. Mr. Braid, who had in former 
years carried forward the lines of transcontinental leveling of precision from Sandy Hook 
to St. Louis, was then instructed by the Superintendent to take charge of the party. He  
began work August 13 with level No. I and rods I and K, and finished one circuit, running 
a single line forward, then 'ran three more by a simultaneous double line each time, two 
double circuits forward and one backward. 

The circuits made by Mr. Nelson in August were run with level No. 6, one forward and 
one backward after this instrument had been re-adjusted. During the same month, Mr. 
Winston completed five circuits, using rods I and K with an engineer's level by Buff and 
Berger. 

Additional circuits were run as indicated in the table, and experiments were made with 
targets of various construction. Numerous sets of observations were made by different 
observers to determine the height of the level kept in one position, while the target was 
moved to a new place after each set of observations, its distance being about IOO metres, 
and the values of the angle measured varying from zo divisions of the micrometer plus to 
20 divisions minus. 

The instruments were then mounted successively on foot plates on the pier in the astro- 
nomical observatory in  the grounds near the office, and the rod having been secured in a 
vertical position by guys at  a point 82 metres distant, ten Sets, of observations were made by 
Messrs. Braid, Winston, and Young with each of the three levels; the observations being 
made in the usual manner, except that the recorder read the micrometer. The difference 
in height of the instruments as thus determined by the several observers was then compared 
with a careful measurement of this .difference by Mr. Fischer, chief instrument maker, and 
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this comparison led to the discovery of one of the causes of a discordance in  the results on 
the several circuits. It was found that the collars of the telescopes to levels 5 and 6 had 
worn unequally so that they were no longer cylindrical. The collars were therefore re-cal- 
ipered in the Instrument Division, and the wyes and striding levels refitted; zylonite reading 
headdwere placed on the micrometer screws and zylonite bands on the telescopes so that 
these could be turned in the wyes without touching them with the fingers. 

The  additional circuits, 26 in all, run by Messrs. Braid, Winston, and Young in November 
and December with levels 5, 6, and I', and rods N and 0,lwere finished December 31, Mr. 
Braid using level No. I, which had always given results that were satisfactory. From levels 
5 and 6 much better results were obtained than those of the earlier part of the season. 

A field computation of the observations was completed, and the discussion of changes 
proposed for the improvement of the leveling apparatus, led to the preparation of papers 
bearing upon the subject and to the call of a conference of officers interested on January 17, 
1893. A t  this conference, held in the office of the Superintendent, there were presefit Messrs. 
C. A. Schott, R. S. Woodward, G. A. Fairfield, William Eimbeck, 0. H. Tittmann, Andrew 
Braid, Edwin Smith, J. E. McGrath, Isaac Winston, John Nelson, F. A. Young, A. S. Christie, 
and E. G. Fischer. 

Papers were submitted by Messrs. Schott, Woodward, and Eimbeck; a letter was received 
from Professor Hoag, and a report on the several papers was prepared by Mr. Winston. 
Notes on the conference were made by the Superintendent, and suggestions looking to meth- 
ods of greater accuracy in geodetic leveling. 

Determination of the positions of the new Qyht-house at Maryland Point, Potomac River, and of 
the Nooper Strait and Sharkje Shoal L~hf-houses.-Instructions having been issued early in 
December, 1892, to  Lieut. L. K. Reynolds, U. S. N., Assistant Coast and Geodetic Survey, 
commanding the steamer Endeavor, to proceed to Maryland Point on the Potomac River and 
determine by triangulation the position of the new bight-house at  that point, and later, the 
positions of the Light-houses a t  Hooper Strait and Sharkfin Shoal a t  the entrance to Tan- 
gier Sound, Lieut. Reynolds left Washington December 12, and on completing this work 
December 18, returned and made due report of it. 

While still in command of the Endeavor and directing her repairs at the Washington 
Navy Yard, Lieut. Reynolds met with a most painful accident which ended his life in less 
than twenty-four hours. Both the Navy and the Coast Survey were thus suddenly deprived 
of the services of an able and gallant officer. 

CompZetion of ,the fopgraphic ana' hydrographic resurvey of the Rppomatfox River, Virginia, to ifs 
junction with the Janlcs River at Cify Point.-Having re-organized his party in compliance with 
instructions to resume the resurvey of the Appomattox River, Virginia, from the limits of his 
work of the previous season, Assistant C. H. Boyd reached Washington October 18, expect- 
ing-to take the field on the zoth, but was met by information that the steam launch loaned 
by the Navy Department, and the sole reliance of the party for trdnsportation, had broken 
down. 

The  needed repairs took a much longer time than had been anticipated, so that it was not 
till November 5 that field operations could be begun. 

The  shore line was run with the plane table from near Gatlings Wharf to join that of 
the James River survey of 1877, near City Point. The  Old River from Point of Rocks to 
some distance above the abandoned wharves, formerly known as Port Walthall, was also 
surveyed ; this is now thrown out of the Petersburg approaches. 

Soundings were taken from the limits of the preceding summer's work, and a plane of 
reference determined by a record of tides kept a t  Gatlings Wharf, about halfway between 
Petersburg and City Point. This record was kept up  from November I to December 7, and 
during three days simultaneous records were kept at the gauge on the Government Wharf 
in Petersburg, used by Mr. Boyd during the summer, and by the United States Engineers 
for some years past, Care was taken to  repeat soundings at  all portions of the river where 

He died February 16, 1893. 
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dredging operations had been in progress, the assistant engineer in charge having kindly 
furnished a list of these localities. \ 

Mr. Boyd acknowledges the great assistance rendered in the work by the steam launch 
and the fireman loaned by the Navy Department. 

The recorders in the party, Messrs. C. L. Gardner and George 0. Glavis, served most 
acceptably throughout the season. 

Field operations were closed December 8. 
The statistics are as follows : 

Topography (scale 1-10 000): 

Area surveyed in square statute miles _.___ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  .___ _ _ _ _ _ _  
Length of shore line of river in statute miles _ _ _  _ _ _ _  __._ _ _ _ _ _ _  _ _ _ _  _ _ _ _  '9 
Area sounded in Square geographical miles - - - - - . - _ - _ - 
Number of miles (geographical) run while sounding - - - - - - - - - -. - - - - - - 36 
Number of angles measured- - -. - - - - - - - 5 78 

3'5 

Hydrography: 
- - - - - - - - - - 3 

- _ _  - - - - - - _ _  - - _ _  _ _  - - - - - - - - - - - - 
Number of soundings - ._ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ - - -  6 ooo 

Close of the records from fhc qutorn@ik tidal statibns at Sf. Augustinr and at Cedar Keys, Royida.- 
Reference was made in the last annual report to the establishment of automatic tide gauges 
at St. Augustine, Florida, in March, 1892, and at Cedar Keys, Florida, in April, 1892, in con- 
nection with the work of carrying lines of leveling of precision across the Florida peninsula. 

By means of the tidal records i t  was intended to refer the ends of the lines of leveling 
to the mean sea level of the Atlantic and Gulf respectively. The series of observations at  
each gauge was kept up for upward of a year, each observer being required once a month 
to determine the relation between his tide staff and a bench mark near the station with a 
spirit level. 

Under the general direction of Assistant Isaac Winston, Mr. C. C. Yates had charge of 
the gauge at  St. Augustine, and Mr. F. V. Moss, at Cedar Keys. 

Both stations were discontinued in April, 1893. 
Geodetic leveling.-Line of precise leuels re-run beheen Sf. Augusfilte n r ~ d  Cedar Keys.-Under 

detailed instructions from the Superintendent, Assistant Isaac Winston proceeded in Feb- 
ruary, 1893, to St. Augustine, Florida, and on the 13th of that month began to run a simul- 
taneous double line of levels of precision from St. Augustine to Cedar Keys. 

The plan of operations indicated in Mr. Winston's instructions involved the running of 
two simultaneous lines in each direction instead of a single line in each direction as hereto- 
fore. Four measures would thus be obtained instead of two, and as all of the observing 
was to be done by Mr. Winston personally, additional checks upon errors of reading would 
be provided for, and such discrepancies as might be due to the work of a less skillful 
observer would be eliminated. 

Owing to the lateness of the season, however, it  was not expected that Mr. Winston 
would be able to do more than run two simultaneous lines the entire distance, 216 kiloinetres, 
or 134.2 statute miles. 

The line with one rod is 
entirely independent of the line with the other rod, though the lines join at each bench 
mark for purposes of comparison. For these purposes temparary bench marks were estab- 
lished at intervals of about one kilometre. 

During a great portion of the time the atmospheric conditions were unfavorable owing 
to intense heat and to the quantities of water standing along the route. Much difficulty 
was experienced by the rodmen in getting a solid foundation for the rod plates, especially 
in places where the roadbed was made through marshes. 

Mr. Winston states that the route followed was the same as that of the year before, and 
that the lines agreed very closely, it  having been necessary to remeasure between bench 

This he accomplished reaching Cedar Keys May 25. 
Level No. 5 and rods N and 0 were used over the whole line. 

8. EX. 10-8 



34 

marks in but six cases out of two hundred comparisons. He oberves that the simultaneous 
double line has many advantages over all other methods, and he recommends that its use be 
continued. 

Mr. A. B. Turner served very acceptably as recorder during the entire season, and Mr. 
E. R. Greer m’ost efficiently as rodman. 

Soon after returning to Washington, Mr. Winston was directed to proceed to Kansas 
and continue the line of precise levels from Olathe in that State to Van Buren, Arkansas. 

Completion of the fopography and hydrography of fhe Caloosahafchee River, Florida.-The survey 
of the Caloosahatchee River, Florida, which ‘had been begun by Assistant Joseph 
Hergesheimer in 1892, was resumed in February, 1893, by Assistant W. Irving Vinal, and 
completed from the mouth of the river to Beautiful Island, about 5 miles above the town 
of Myers. 

Mr. Vinal reached Myers on January 28, and next day tobk charge of the schooner 
Spy, the naphtha launch, the boats and other property which had been in storage there. 
But few repairs were found necessary, and as soon as instruments and supplies had been 
received, and signals erected and repaired, plane-table work was taken up, and continued 
throughout the months of February and March. A margin of shore-line topography was 
delineated from Wyamie Creek to Beautiful Island on the east shore of the river, and from 
Hancock Creek to Daughtry Creek on the west shore, the marginal topography from the 
mouth of the river to the points first named having been finished during 1892. 

A tide gauge having been established on April I, at Myers, and another on April 14, at 
Harneys Point, about 6 5  miles below, observations were made simultaneously at  the two 
stations from April 14 to April 28. 

Soundings werk begun April 3, the naphtha launch being used when practicable in 
running sounding lines, and positions determined by double sextant angleq while the 
sounding boat was at anchor. The hydrography of the river was finished May 8. 

Mr. Vinal has transmitted to the office a descriptive report to accompany his topographic 
and hydrographic sheets. 
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The tidal record at  Myers was continued until May 5.  

Following are some extracts from this report: 

Within the limits of the survey of 1893, from Shell Point to Beautiful Island, 
the Caloosahatchee River varies in width from $ mile to 2 miles. At its mouth, and 
for a distance of 5 miles above Shell Point, that is, as far as Red Fish Point, there are 
numerous oyster bars, many of which are exposed at a low stage of the river. Up to 
this point from the mouth the channel is narrow and winding; above it the river 
increases in width and the channel is quite direct, there being no rocks or reefs and 
no sudden changes in the depth of the water. 

At Beautiful Island, the river narrows in width and divides into several chan- 
nels. It is navigable for small steamers to its terminus in Lake Hickapochee, and by 
canal to Lake Okechobee. Crossing this lake, these steamers can pass up the Kissim- 
mee River and through a chain of lakes and canals to the town of Kissimmee, in cen- 
tral Florida. 

The work of draining Lake Okechobee has had a marked effect on the flow of 
water in the lower river. The main channel, just south of Beautiful Island became 
so shoal that it was necessary to build a jetty in 1891-’92. This jetty (though un- 
finished in 1893) had answered, at least temporarily, the purpose for which it was con- 
structed; the scour of the river caused by tv deflecting barrier being enough to keep 
a narrow channel open. 

Myers, formerly Fort Myers, was a military post during the Seminole war, and 
a garrison was maintained there until 1861. The present settlement was begun in 
1867, and the city has now a population of about 800. The richness of the soil in its 
neighborhood and the almost entire absence of frost offer great inducements to 
growers of tropical and semi-tropical fruits; these flourish here in great variety and 
luxuriance. 
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The statistics of the season, February 8 to May 8, are as follows: 
Topography: 

Area surveyed in square statute miles _ _ _ _ _ _  _ _ _ _ _ _ _ _  \-- _ _ _ _ _ _  _ _ _ _ _ _ _  
Length of roads in statute miles _ _ _ _  _ _  _ _ _ _ _ _  _ _  . _ _ _ - _ _  _ _ _ _ _  - _ _ _ _  

13% 
40'5 
46 

Length of shore line of rivers and creeks in statute miles- - - _ _  - 
Number ot  topographical sheets (scale 1-10 000) finished -. _ - 2 

Area sounded in square geographical miles- _ _ _ - _ - - - - - - _ _ _  - - - - 
Number of miles (statute) run while sounding--- _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
Number of angles measured - - -. 

_ 

Hydrography: 
- -. 24 

203 
I I94 
24 '03 Number of soundings - _ _ _ _ _  - - _ _  - _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _  - _ _ _  _ _ _ _  _ _  _ _ _ _ _  

3 

- _ _  - - _ _  _ _  - _ _  - _ _  - - - - :_ _ _ _  _ 
Number of hydrographic sheets (scale I-IO,OOO) finished - - - - - 

Topographic and hydrographic survey of the Blackwater River and its tributaries, Florida.-During 
the season of 1892, Assistant P. A. Welker had completed the survey of Blackwater Bay, 
Yellow River, and Weaver River in continuation of tbe survey of Pensacola Bay and its 
tributaries. Toward the end of January, 1893, in pursuance of instructions, having re-organ- 
ized his party on board the schooner Quick, and repaired the naphtha launch, he took up the 
topographic and hydrographic survey of Blackwater River. 

The triangulation which had been carried over Blackwater Bay and to the mouth of the 
river in the preceding season afforded a sufficient number of points for plane-table work 

~ from the mouth of the river upward. The entire topographic survey was made with the 
plane table, and by February 27 it  was completed up to the town of Milton and for 2 miles 
beyond it. 

Signals for the hydrography having been erected, this part of the suSvey was begun 
February 28 and finished March 8. 

The statistics of the survey are: 
Topography (scale 1-10 000): 

Area surveyed in square statute miles (approximate) - 
Number of miles of shore line of rivers run . _ _ _  _ _ _ _  - _ _  _ _ _ _  _ _ _ _  - _ _ _ _  
Number of miles of shore line of creeks _ _ _ _ _ _ _ _ _ _  - _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _  
Number of miles of shore line of marsh- - ._ _ _  _ _ _ _ _ _ _  
Number of miles of shore line of roads and railroads. _ _ _  - - _ _  - _ _ _ _ _  - 
Area surveyed in square miles _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _  _ _  - _ _  - _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  
Number of miles run in sounding _ _ _ _  - _ _  - - _ _ _  _ _ _ _  _ _  _ _  _ _  _ _ _ _  _ _ _ _  _ _ _ _  - 
Number of angles measured . - - - - - _ - - - _ _ _ _  - - _ _  _ _ _  _ - - - - - - - - - - _ _  - - - - 

_ - - - - - - - I 4  
41'4 
22'5 

27 

44'5 

3 
43 
250 

- - _ _ _  - - - - - - - - - 
Hydrography (scale 1-10 000): 

Number of soundings - - - - - - - - - - - - - - - .'- - - - - - _ _ _ - - - - - - - - - - - - - . - - - - - - - 3 277 
Two stations of the triangulation, Milligan and Shields Point, were occupied during two 

days for determining the magnetic declination. 
MI-. Welker makes special mention of the faithfulness and efficiency of Mr. 0. B. French, 

who served as recorder in his party. 
Early in March Mr. Welker was instructed to disband his party, proceed to Washington, 

and report for duty on the Alaska Boundary survey. 
Reconnaissance completed for the extension of the primary triungulation in Alabama to the GuZf 

coast.-The- reconnaissance for the extension of the triangulation in Alabama, from latitude 
31' 45' north and longitude 87" 30' west to the Gulf coast, authorized by instructions issued 
to Assistant F. W. Perkins toward the end of December, 1892, was taken up by him on 
January 5 ,  1893, and completed on August 14. 

When the triangulation based upon this reconnaissance has been executed, data will be 
available for the measurement of an oblique arc of the meridian, extending from the north- 
eastern boundary of the United States to the Gulf of Mexico. 
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Mr. Perkins has submitted with his repGrt a scheme of his reconnaissance showing the 
stations selected and the lines of intervisibility determined. This scheme, which follows 
the Alabama River, rests upon the dividing ridges on either side, and its six quadrilaterals 
cover about one degree and three-quarters of latitude, and somewhat more than one degree 
of longitude. 

The country is heavily wooded, and the spur ridges hold their elevation with great reg- 
ularity to within a short distance of the river, so that observing tripods of from go to 120 
feet will have to be used at most points, and in a few instances the trees on intervening 

Luniber is, however, cheap and plentiful. 
Mr. Perkins reports that the station at Lower Peach Tree, the latitude and longitude of 

which had been determined in 1857 by Assistants Dean and Goodfellow, was recovered after 
diligent search, the original marking and description having been carefully made. The 
transit pier, which was set up in the Public Square at Mobile by the longitude party in 1856, 
he found to have been undisturbed, and it is proposed to connect both of these points with 
the present scheme. 
i There appeared to be but little probability of the survival of any of the old primary 
points .in Mobile Bay, with-the exception of the one at  Fort Morgan at  the terminus of 
the reconnaissance, but the line St. Elmore-Fort Morgan will furnish a base for the western 
extension of the work through the Mississippi Sound, should that be deemed desirable. 

Mr. Perkins calls attention to the fact that in spite of topographical difficulties incident 
to the approach to a flat coast, the size of the figures of the proposed triangulation has been 
well maintained, and he attributes the thorough knowledge of the country which made this 
possible to the result, in a great measure, of the careful preliminary reconnaissance made 
some years ago by Assistant McCorkle, and to the esaminations of a later date by Assistant 
Tittmann. 

He states that his scheme comprises 14 poihts, covers 3 500 square miles, and involved 
the erection of 38 reconnoitering poles varying from 40 to nearly 200 feet in height, and of 
a tripod and scaffold signal of 40 feet in height. The lines of intervisibility determined, 
thirty-eight in all, varied from 5 to 38.5 miles in length and aggregated 808 miles, or on an 
average, 22.5 miles. 

I ridges will have to be cut. 

In tabular form the statistics are: 
Reconnaissance: 

3 500 Area of, in sqbare statute miles- _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  - _ _ _ _ _  _ _ _ _ _ _  
14 

Lines of intervisibility determined as per sketch submitted - _ - - - 36 
Number of points selected for scheme _ _ _ _ _ _  _ _  .___ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  

38 Number of signal poles erected - _ _ -  _ _ _ _  - _ _ _  _ _ - _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Days occupied in opening and verifying lines of sight _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  67 

Triangulation: 

In the earlier part of the fiscal year Mr. Perkins was in charge of a triangulation party 
in Western Kansas and Eastern Colorado, reference to which is made under a headini in the 
Middle Division. 

Mebsurcmcnt of a primary base line in the KanawAa Valley, Bear St. Albbans, West Virginia.-Prcp- 
arations for  the measurement at the Ofice, and operations subsequent thereto.-In addition to the special 
report submitted by Assistant R. S. Woodward relative to the measurement of the St. Albans 
Base, and which is included in Appendix No. 8, Report for 1892, Part 11, he has submitted a 
general report on the work assigned to him during the fiscal year. 

At the beginning of July, 1892, he was engaged in the preparation of the new five-metre 
comparator, set up in the lot south of the Office of the Survey, and designed by him to fur- 
nish a means of making more exact determinations of the length of the five-metrebar No. 17  

of the iced bar apparatus in terms of the Natipnal Prototype Metre No. 21. Comparisons 
of these bars were begun July 1 5  and continued till August 30. In the large amount of 
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observing and computing required by this work, Mr. Woodward acknowledges the cordial and 
able co-operation of Mr. John S. Siebert. Efficient service as recorder was rendered by Mr. 
Orville G. Brown. 

During the month of September the computations of the comparisons were completed, 
and, in pursuance of instructions, preparations were made to take the field for the measure- 
ment of the St. Albans Primary Base. Assistant E. E. Haskell and Recorders 0. G. Brown 
and M. V. Safford were ordered to report for duty to Mr. Woodward. 

Between October I and IO, the line was prepared for measurement, and during the 
following four days and nights five meanures.of the base were made with the roo-metre steel 
tapes Nos. 85 and 88. During the latter part of  October a series of comparisons of these two 
tapes was made, together with some experiments which supplied additional data relative to 
the effect upon the tapes of varying conditions of temperature. 

At the close of October the party returned to Washington. 
During the period between the beginning of November, 1892, and February, 1893, Mr. 

Woodward was engaged chiefly in revising the computations of the work done with the iced 
bar and steel tapes on the Holton Base, and in the preparation of the results of that work 
for the press. In this duty he was efficiently assisted by Mr. M. V. Safford, who also during 
the same interval computed and plotted the results of the experimental work on St. Albans 
Base. In the course of this period, Mr. Woodward prepared, at the request of the Superin- 
tendent, a paper for the Engineer's Congress of the Columbian Exposition on the recent 
experience of the Survey in the use of long steel tapes for measuring base lines. He also gave 
considerable time to the subject of precise leveling, with special reference to the work of 
Assistant Winston and Subassistant Youqg about the Capitol groupds, and December I he 
submitted a report upon this work. 

After February I he was engaged principally in preparing his final report on fhe iced 
bar and steel tape apparatus, and on the measures made with them on the Holton and St. 
Albans Bases. 

During April and May he made a careful examination of the new theodolites, Nos. 145 
and 146, with special reference to their accuracy in the measurement of horizontal angles. 
The large number of observations which this examination called for were made in a tempo- 
rary observatory erected for the purpose on Meridian Hill, D. C. In the early part of the 
work Assistant Sinclair aided by measuring the errors of spacing on the circle of No. 145. 
Gambey repeating theodolite No. 15 was also tested at the observatory. 

Before the close of the fiscal year Mr. Woodward tendered his resignation as an Assist-. 
ant, to take effect June 30, and i t  was accepted by the Secretary of the Treasury. 

Compleh'on of the observatiOm required io connect fhe Kanawha Base Line, Sf, AZbans, West Vir- 
ginia, wifh the franscotifimnfal friangulatiotz.-The progress made by Subassistant W. B. Fairfield, 
who had been assigned to the duty of connecting the Kanawha Base Line near St. Albans, 
West Virginia, with the transcontinental triangulation was referred to in the last annual 
report. Three stations of that triangulation having been occupied, further operations'were 
suspended for the season. 

In November, 1892, Mr. Fairfield having been instructed to resume this work and carry 
it to completion, he proceeded from Colorado to St. Albans, and after visiting and inspecting 
all of the stations, began observations at Ryan Station, November 29. These were finished 
December 22, but owing to the extreme severity of the weather it was not practicable to get 
the instrument and tent down and moved to the next station before January 20, 1893, great 
quantities of snow having fallen during this period, and the Kanawha River being impassa- 
ble by reason of floating ice. 

Beginning January 20, at East Base, that station and the remaining ones, West Base, 
Rogers, and Coal, were occupied in succession, and all the observations needed were 
obtained by April 3. 

Mr. Fairfield observes that the winter of 1892-'93 was in all respects the most severe in 

(See Appendix No. 8, Report for 1892, Part 11.) 
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that region of any since 1859; the days favorable for observing were very few and far 
between, owing to the extreme cold, and the storms of rain and snow. 

The records and abstracts of the work have all been completed and forwarded to the 
Office. 

For the season, November IS, 1892, to April 3, 1893, the statistics are: 
Triangulation: 

Area of, in square statute miles - - _ _  _ _ _ _ _ _  - _ _ _ _ _  _ _  _.._ _ - - - - - _ _ _  _ -  - _ _ _ _  - 
Number of stations occupied for horizontal measures - - - - - - - - - - - _ - - - - - - 
Number of geographical positions determined - - - _ 

103 

5 
9 - - - -. - - - - - - - - - - - - - 

Geodetic opera tiom.-Occupa fion of stations in northeastern Tennessee for  the extension of the frian- 
gulation of that State to conncct with the triangulation of the State of Ke?ztucky.-Having taken the 
field early in June, 1892, as stated in the last annual report, Prof. A. H. Buchanan, Acting 
Assistant, continued the selection of stations and the erection of signals for the extension 
of the triangulation in northeastern Tennessee until July 12, when he began the occupation 
of station Short, about 14 miles south of the Kentucky line and about 75 miles west of the 
Tennessee and North Carolina boundary. 

From this point he completed horizontal and vertical measures on stations White Rock, 
Buzzard, Big Knob, Chimney Top, Big Butt, English, House, Clinch, and McLean. The 
three stations first named are in Kentucky, and through them was effected a connection 
with the triangulation of that State. Station McLean was next occupied, and horizontal 
and vertical measures completed on stations Short, Clinch, House, Melton and Cross in Ten- 
nessee, and on stations King and White Rock, Kentucky, and Kentucky Corner on the 
Tennessee and Kentucky boundary line. A satisfactory connection was thus secured 
between the triangulations of these two States. 

In the general conduct of the work, 
Prof. Buchanan was guided by correspondence with Assistant George A. Fairfield, in imme- 
diate charge of State surveys. 

Reconnaissance: 

Field operations were suspended September IO. 

The following are the statistics reported: 

Area of, in square statute miles, about _ _ _ _  _ _ _ _ _ _  - _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  2 800 
Lines of intervisibility determined - - - - - - - - - - - - - - - - - _ - - _ - - - - _ - - - - - - 28 

7 

7 
I 3  

Number of points selected for scheme _ _ _ _ _ _  _ _ _ _  _______ .  -. _ _ _ _  _ _ _ _ _ _  
Number of geographical positions determined - - - _ _ _ _ _ _ - - - 
Number of elevations determined trigonometrically - - - _ - - - - - - - - - - - - - 

Triangulation : 
- _ _ - _ _ _ 

Upon resuming field work under instructions early in June, 1893, Prof. Buchanan put 
up signals at stations Rogers Mount and Roan High Bluffs, and opened lines of sight. 
About the end of June he went into camp, prepared to occupy White Rock station for obser- 
vations of horizontal directions and vertical angles. His progress after the close of the fiscal 
year 1893 will be stated in the next annual reoort. 
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ABSTRACTS OF REPORTS FROM FIELD PARTIES,  FISCAL YEAR 1893.. 
, MIDDLE DIVISION. 

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

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

Progress Sketches No. 3, Nos. 5 ,  6, 7, 8; and Nos. 11, 12, 13, and 19, show the localities of 
field work in the Middle Division. A list of Progress Sketches will be found at the close of 
this volume. 

Geodetic ol)erafio?is.-Occupatiolr of stations in confinuafim of the friangulafibn of the State of Min- 
nesota.-Permanent bench marks estabzished in Minneapolis and connected by lines of precise leveling with 
the SnelZing Avenue Base.-Reference was made in the last annual report to the resumption of  
field operations in the State of Minnesota toward the middle of June, 1892, by Prof. W. R. 
Hoag, Acting Assistant. These operations, carried on under the general direction of Assist, 
ant George A. Fairfield, in charge of State surveys, had been interrupted in the preceding 
November by the advance of winter, Prof. Hoag being at  that time engaged in connecting a 
permanent bench mark on the Minneapolis City Hall with the Snelling Avenue Base by a 
line of leveling of precision. 

Upon the completion of this work, June, 25, Prof. Hoag obtained permission from the 
Superintendent to establish a system of bench marks for the city of Minneapolis. Grading 
then in  progress made necessary the resetting of the monument at  the University azimuth 
station, and also of the subsurface marks at this station and at  Prospect Park. Topograph- 
ical sketches of these stations, as re-marked,'having been completed, the erection of observ- 
ing tripods and scaffolds was begun at  stations Wabasha, Taku City, Maxville, and Maiden 
Rock. Horizontal and vertical measures were made at  stations Vasa, Wabasha, and Maiden 
Rock, and Prof. Hoag had expected to complete the quadrilateral by the occupation of sta- 
tion Ellsworth, but owing to unfavorable weather was obliged to postpone observations at 
this station till the next season. 

Field operations were suspended September 5. The statistics are: 
Triangulation: 

4 Area of, in square statute miles _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 2 0  

3 
3 

5 
33 

Number of stations occupied for horizontal measures - - - - 
Number of stations occupied for vertical measures - - - - - - - - 
Number of elevations determined by spirit leveling of precision - - 
Length in miles of lines of geodetic leveling_- _ _ _ _  - - ---: _ _  _ _ _ _  _ _ _ _ _ _  _ _  

- - - - - - - 
. - - _ - - - - - 

Geodetic leveling: ' 
- 

Early in June, I 893, Prof. Hoag resumed field operations, under instructions authorizing 
him to re-occupy certain stations of his triangulationdown the Mississippi for the purpose 
of interpolating secondary points for topographical pufposes, and at the same time determin- 
ing the magnetic declination. 

The stations thus re-occupied were Hopkins, Mound View, North Base, Ramsey, Wood- 
bury, Wallace, Marcotte, and Buck Hill. At Woodbury and Buck Hill, permanent surface 
monuments were set to replace temporary ones put down when the stations were first. 
occupied. 

On June 25, Prof. Hoag began the occupation'of Ellsworth station. 
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Confimafion of the franscontincnfal triangulation along or near flu fhirty-nin fh  paralZeZ in Kansas, 
and ifs exfension westward foward fhe Ka.rras-CoZorado Sfaie.Zi?ze.-Progress made by the party in 
charge of Assistant F. D. Granger, engaged in carrying to the westward the transcontinental 
triangulation in Kansas, was stated in the last annual report. 

At  the date named, Mr. Granger was occupying Waldo station, in Osborne County, and 
upon its completion, July 17, the party was moved to station Allen, Russell County. During 
the remainder of the summer, and until field operations were close$ November 19, the fol- 
lowing stations were occupied in the order here named: Fairmount in Barton County; La  
Crosse in Rush County; Hays in Ellis County; Blue Hill, also in Ellis County; and Northwest 
Base, ea@ 94 the town of Russell. 

After closing work at Northwest Base the party was disbanded, and M r  Granger took I up, under instructions, the computation of his observations. He remarks that during the 
entire season the weather was quite favorable for observations of horizontal directions, the 
winds being moderate in strength. The prevailing atmospheric conditions were, however. 
rather under the normal for distinct vision. 

In April, 1893, having been directed to resume at  an  early date the extension of the 
Kansas triangulation to the westward, he began operations by the erection of two large 
tripod and scaffold signals, one 56 feet in height at station Schmidt, and one of 50 feet in 
height a t  station Big Creek. These high tripods were required to see the stations Canyon 
and Indian Creek, points at the eastern limits of the scheme of triangulation executed by 
Assistant Perkins in 1891. 

Two stations, Big Creek in Trego County and Schmidt in Ness County were occupied 
before the close of the fiscal year. 

Mr. Granger had in his party, from the beginning of the season of 1893, Mr. H. L. 
Stidham, temporary aid, whom he found to be an exceptionally capable and excellent 
observer. Mr. W. N. Wadsworth recorded observations in an acceptable manner. \ 

The statistics €or the fiscal year 1893 are: 
Triangulation : I ,  

Area of, in square statute miles - - - - - _ _ _  - ? - - - -  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  800 
Number of stations occupied for horizontal measures. - - - - - - - - - - - - - - - 8 
Number of stations occupied for vertical measures - - - - - _ _  - - - - _ _ - - - - 8 

23 
Number of elevations determined trigonometrically - - - - - - - - - - - - - - - - - - I 6 
Number of geographical positions determined - - - - - - - - - - - - - - - - - - - - - - 

Lines of precise leveling run  from OZafke, Kansas, fmard Fort Smifh, Arkansas.- Assistant 
Isaac Winston having been assigned to the continuation of the lines of leveling of precision 
from Olathe, Kansas, a station on the transcontinental line of geodetic leveling, toward 
Fort Smith and Van Buren, Arkansas, reached Olathe on June 17, 1893, and organized a 
party consisting of Mr. A. B. Turner, as recorder, and Messrs. ,W. G. Mitchell and R. H. 
McKennon, rodmen. 

Two of the permanent. bench marks, one, a mark on the foundation of the Courthouse, 
and the other, a copper bolt sunk into a brick wall, were found undisturbed. They had been 
established by Mr. Winston i? October, 1891. A third bench mark, established during the 
same month, a marble post 8 by 8 inches and 36 inches long, buried 32 inches in the ground, 
was found to  have been raised more than 4 centimetres (1.6 inches), and upon examination 
proved ta  be unstable. It is surmised that this was due to the action of frost, which in that 
region sometimes throws down stone fences and raises fence posts. 

From Olathe the route of the levels followed the Kansas City, Clinton & Springfield 
branch of the Kansas City, Fort Scott & Memphis Railway. 

T h e  method adopted was that pursued earlier in the fiscal year in Florida, i. e., by run- 
ning a simultaneous double line of leveling, first in one direction and then in a reverse direc- 

, tion. 
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At the close of the fiscal year 21 kilometres, or a little more than 13 miles, had been 
run in one drection, and two permanent bench marks had been established. Temporary 
bench marks were established at frequent intervals when the lines joined. 

Mr. Winston acknowledges the courtesy shown by Mr. Geo. Nettleton, President and 
General Manager of the Kansas City, Fort Scott & Memphis Railroad Company, in granting 
permission to his party to use velocipede cars as a means of transportation over the lines 
of the road. 

Progress made up to the close of the season will be stated in the next annual report. 
Closing of the gap between the series of primary triungles in western Kansas ana' eastern Colorado, 

forming part of tAe framcoatinental triangulation along or near the t/ririy-ninfA paraZZeZ.-In pursu- 
ance of instructions issued toward the end of June, 1892, Assistant F. W. Perkins proceeded 
to Wallace County, Kansas, and organized there his party for the resumption of work on the 
transcontinental triangulation along or near the thirty-ninth parallel. 

His plan of operations was so laid out as to accomplish the filling in of the gap between 
this triangulation in western Kansas and that in eastern Colorado, and he,  proposed also to 
make a preliminary reconnaissance for an improved connection between the mountain and 
plain work in Colorado. 

The first ten days after his arrival were occupied in visiting the several staiions and 
putting the signal poles in adjustment. On July 22, he was ready for observations at station 
Curlew, in western Kansas. 

Upon the completion of this station, July 28, he transferred his party to station McLane, 
Kansas. 

While the observations here were in progress, Subassistant W. B. Fairfield and Acting 
Aid H. B. von der Trenck were putting up tripod and scaffold signals and adjusting signal 
poles in advance of the observing party. On August r3,  station McLane was finished, and 
the remaining stations occupied during the season, Arapaho, Monotony, First View, Lands- 

Observations for magnetic dec- 
lination were made at all of the points occupied, Mr. von der Trenck making these obser- 
vations at five stations. 

The reconnaissance in Colorado established the possibility of obtaining better connections 
between the mountain and plain stations lying between Pikes Peak and the Spanish Peaks 
in the Rocky Mountain range, and the eastern border of Colorado. 

On November 20, 1892, final observatio.ns were made at station First View, completing 
the junction of the two sections of the transcontinental work east and west of that point. 

Mr. Perkins reports the following statistics of the season: 

.man, and Cheyenne Wells, were all in Colorado. / 
Three of these stations were occupied by Mr. Fairfield. 

Triangulation: I 

Number of primary stations occupied _ _ _ _  - _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  :- _ _ _ _ _ _  7 
Number of geographical positions determined - _ _ _ _  _ _  _ _ _ _  _ _ _ _ _ _  - _ _ _ _ _  ~ 16 

Number of stations at which the magnetic declination was observed - - -. 7 
Magnetic Observations: , 

Duty assigned to Mr. Perkins in Alabama later in the fiscal year is reported under a 
heading in the Eastern Division. 

Determination of the longitude line El Paso, Texas-Little Rock, Arkansas, by exchanges of telegraphic 
s~nals.-Obserziatiotrs for latitude and the magtietic elements at LittXe Rock.-The longitude line El 
Paso, Texas-Little Rock, Arkansas, being one of the few lines remaining to complete the 
primary scheme of longitude determinations in the United States, and of further importance 
as furnishing an eastern connection for the series of longitudes determined in 1892 for the 
International Boundary Commission, arrangements were made for its determination early in 
1893. 

The general supervision of this work was assigned to Assistant C. H. Sinclair, with a 
co-operating party in charge of Subassistant Geo. R. Putnam. The parties left for the field 



42 UNITED STATES COAST AND GEODETIC SURVEY. 

on February 18,1893, Mr. Sinclair proceeding to Little Rock, where he found khat the founda- 
tion of the pier which he had established in 1885 in the grounds of the post office had been 
undisturbed. Little Rock had been determined in April of that year by exchanges of signals 
with Galveston, Texas. These foundations were therefore utilized for a pier upon which 
was mounted transit No. 19, and a temporary wooden observatory was built. 

At El Paso, Mr. Putnam re-occupied the station of 1892. All preparations for exchanges 
of longitude signals were completed by February 25. In the first position of the observers, 
signals were exchanged on the nights of February 27, March 4, 5,  and 8, and in their, second 
position, on the nights of March 11, 12, 13, 15, and 18. 

The telegraphic circuit was I 071 miles in length, and it was found necessary to use one 
repeater at  Dallas, Texas. Notwithstanding the great length of this line and the fact that 
part of it was a local wire, but little difficulty was experienced in exchanging signals opring 
to the constant care of the officers of the Western Union Company. 

The results of this determination give a check on the position of El Paso, which was 
known before only through the longitude brought round from the Pacific Coast. This check 
proved satisfactory in the field results, which show a closing error in a long circuit, involving 
twelve lines, of about one-tenth of a second of time. 

Mr. Putnam has accompanied his report by abstracts of results for longitude, for personal 
equation of the observers, and for the magnetic declination, dip, and intensity. The values 
of personal equation during periods of three successive years show a constant tendency to 
diminish, being S - P = + 0 ~ ~ 1 7 6  in 1891, and + oe*og in 1893. 

While in Little Rock, Mr. Sinclair determined the latitude of the station by 68 observa- 
tions upon 17 pairs of stars with zenith telescope No. 6. Mr. Putnam observed for the mag- 
netic elements at a station in the southeast corner of the United States Arsenal Grounds. 
This location was selected on account of its freedom from all local disturbance. An electric 
railway which ran in an east and west direction, about mile north of the station, did not 
have any disfurbing effect. The field computation for three days' observations gave a varia- 
ation east of north of 7" oo*3': 

At El Paso, the latitude and the magnetic elements had been determined the year before. 
Early in April, Mr. Sinclair was instructed to report to Assistant George Davidson for 

duty in connection with the survey of the California-Nevada Boundary line, and Mr. Putnam 
was ordered to report by letter to Assistant 0. H. Tittmann, and hold himsblf in readiness 
to join the party engaged under his direction in the surveys preliminary to the location of 
the boundary line between Alaska and British Columbia. 

Magnetic records continued at fire automatic registering station, HiZZside Ranch, near San Antonio, 
Texas.-Dt~erential observations of fire tnagnefic eZements recorded by the Adit magnetographs, ana' absoZufe 
vatues determined monfirly.-The transfer of the Differential Magnetic Observatory from the 
Military reservation, San Antonio, Texas, to a station outside of the city limits was referred 
to in the last annual report as having been made necessary by the great disturbances caused 
by the system of electric street railways in close proximity to it. 

Plans having been duly prepared, the work of constructing the new observatory buildings 
was pushed forward without delay, and on August 2 they were substantially completed. 

Observations were continued at the old station until September I ,  1892; the instruments 
were then dismounted, and on September 9,  their remounting and adjustment in the new 
station was finished and the photographic records were begun. 

The site selected for the new station was Hillside Ranch, 5-4 miles northwest from the 
tower on Government Hill, and in latitude 29' 29' 15-z" north, and longitude 98" 32/ 08.2" west 
of Greenwich. 

The records when made aremmmitted to the care of Assistant R. E. Halter, who arranges 
them in due forni for transmission to the Office. Mr. L. G. Schultz has charge of the station, 
the instruments, add the observations. 
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He has submitted two reports, givingfull details relating to the equipment of the obser- 
vatory, the method of maintaining the continuous differential records, and containing data 
and computations for determining the scale values and coefficients of the several magneto- 
graphs. All records at the station are made according to local mean time as determined at 
least once a month by observations upon the sun at equal altitudes. 

Absolute determinations of the magnetic declination, dip, and intensity were made on 
the 14th, 15th, and 16th of each month, until November, 1892, when they were made once a 
week. The magnetograph records were made on sheets of sensitized paper, which were 
developed about once a week. 

The following statistics summarize the routine work in connection with the magneto- 
graphs: 

Number of sheets developed- _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ .  _ _ _ _  _ _ _ _  _ _  _ _  .___ _ _ _ _  _ _  523 
2 136 

Number of hourly readings of the declinometer.-> _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  8 545 
Number of hourly readings of the horizontal force- _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  8 545 
Number of hourly readings of the vertica1 force _ _ _ _  .____. _ _ _ _  _ _ _ _  __-I 8 545 
Numb& of hourly readings of the thermograph - - - _ . - - - - - - - - - - - - - - - - 8 550 

2 136 

Number of scale readings observed _____. _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _  _ _ _ _  _ _ _ _  
' 

Number of eye readings of the temperature _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  _. ___-- -_ 
In connection with the absolute determinations the statistics are as follows: 

Number of observations ___. _ _  _ _ _ _ _ _  I 166 
53 Number of determinations - . . - - - Declination - - - - - - - - - - - - - - - - - - 

Number of observations- - - - -*- - - - - - - 730 
Number of determinations - - - - - - - - - - 72  Deflections - _ - - - - - - - - - - - 

Temperature - - - - _ _  - _ _  _ _ _ _  - - _ - _Number of observations- - - - - - - - - - - 1 37 I 
Number of observations-- _ _ _ _ _ _  _ _ _ _  5 ooo 
Number of determinations - - - - - - -. - 104 
Number of observations-- _ _  - _ _ _  - - - _  204 
Number of determinations _ _  _ _ _ _ - _  - 18 

Dip - - - - - _ _ - - _ _ - - _ _ _  
Time - - - - _ - - - - 

{ 
i 

- - - - - 
_ _ _  - - - - _ _  - - - - 

All of the records of the routine work of the station are tabulated, duplicated, and corn-' 
puted and then turned over to Mr. Halter for further reduction; all records of special 
observations are duplicated and completely reduced and then placed in his charge for trans- 
mission to the Office. 

In accordance with verbal authority given by the Superintendent, preparations were made 
during June, 1893, by Mr. Schultz, to undertake the study of the earths currents (magnetic). 
For this purpose a small neatly constructed building was put up to contain the electrical 
instruments, and placed about I 097 meters southeast from the magnetic observatory. The 
apparatus provided for carrying on the investigations relating to the action of the earth 
currents, consists of one Queen D'Arsonval galvanometer ; a Wheatstone resistance box with 
coils from I to I ooo ohms on each arm, and a standard resistance set, with a range of 11 IIO 
ohms. 

Reconnaissance for the extension of the triangulation of the United States andMexican Boundary along 
the Rio Grandefrom the Chisos Mountains io Eagle Pass, Texas.-Full details are @veri by Assistant 
Stehman Forney in the report, with sketch accompanying, which he has submitted relating 
to the continuation of his reconnaissance for the primary triangu/ation along the Rio Grande 
to the southward and eastward from the limits which he had reached during the preceding 
season. 

Having arranged to communicate at the proper time with the Mexican authorities at 
Piedras Negras, Mexico, he proceeded to San Antonio, and having purchased there supplies 
and outfit for his party, he left on February 9, 1893, for the vicinity of Sanderson, Texas, and 
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took up a reconnaissance for a point to connect with the line Chisos Peak-Santiago. Three 
miles east of Sanderson and one mile north of the Southern Pacific Railroad he found a station 
on the highest ground in the region and which had been marked by a large pile of stones 
built by Major Livennore, U. S.  Engineers, in 1883. The altitude of this station, Sanderson 
Peak, was found to be 2 884 feet above the Gulf of Mexico by aneroid barometer. It commands 
a view of the Carmen, Pic0 Terio, and Pachone mountains, Mexico, and of the Chisos, Santiago, 
Myer Spring Ridge, Thurston, and San Francisco peaks, Texas. 

After a series of examinations in the vicinity of Myer Spring, Texas, and again at 
Lozier, Mr. Forney finally selected a station on the mesa land surrounding Craig Spring, at 
an altitude of 2 0a5 feet above the Gulf. Tgen proceeding to Porfirio Diaz (Piedras Negras), 
Mexico, he presented to.the Mexican authorities there the letters which had beep given him 
by the Department of State and by the Mexican Legation at  Washington. These credentiais 
secured, for himself and party the permission needed to cross the Rio Grande aod continue 
his reconnaissance on the llexican side. 

Having selected a station, Pic0 Terio, on the summit of the mountain of that name, 4 700 
feet above the Gulf, and marked it by a stone monument, he recrossed the Rio Grande at  the 
old Shafter Ford, and proceeded to Comstock, Texas, on the Southern Pacific Railroad. An 
extended reconnaissance of the country in that vicinity was then made, and a station 
selected 6 miles north of Comstock, on the highest point of the ridge; this station was called 
Comstock Mesa, and its altitude above the Gulf was found to be 2 ooo feet. 

Moving southeastward from Comstock to San Phillippi Springs, Texas, the Rio Grande 
was crossed at the ford of Del Rio, and Mr. Forney proceeded with his entire party to the 
Buro Mountains, Mexico, 47 miles in a direct line from Del Rio, and 78 miles by wagon road. 
The station he selected was on the highest point of the Buro range of mountains, and is 4 700 
feet above the Gulf. I t  is marked by a large pile of stones, and in this, as in the other sta- 
tions similarly marked, a tin box or can wrapped with copper wire was inserted, containing 
a written notice relating to the objects of marking, with name and description of station, 

The points subsequently selected for the scheme were as follows: San Phillippi Mesa, 
on the highland 7 miles north of the town of Del Rio, Texas, and I 400 feet above the Gulf; 
Las Moras Mountain, a station 4 miles north of Brackettsville, Texas, and I goo feet above 
the Gulf, marked by an old stone monument built by Major Livermore; and Eagle Pass Mesa, 
3 miles east of Eagle Pass, Texas, and 700 feet above the Gulf. 

At Eagle Pass,Mr. Forney crossed the Rio Grande into Mexico with a portion of his 
party, and visited Piedras Negras Mesa and Mondova Viejo Peak, with a view of extending 
the reconnaissance to the southward and eastward from Eagle Pass, but owing to the smoky 
state of the atmosphere the observations had to be postponed till another season. 

On April 30, the party was disbanded, and Mr. Forney proceeded to Austin, Texas, to 
bring up the results of his field work. 

With regard to the atmospheric conditions during the entire period occupied by the 
reconnaissance, February g to April 30, Mr. Forney observes that the work was greatly 
retarded by dust storms and by smoke and haze. It was not unfrequently impossible to 
distinguish the outlines of mountain ranges at adistance of IO miles. There was not a 
single day nor portiqn of a day when accurate pointings could have been made on signals 
or heliotropes over long lines. At the same time, during this and the two preceding sea- 
sons of reconnaissance, the nights were remarkably clear, and night signals on long lines 
could have been used to advantage. 

He is of opinion, therefore, that when the triangulation is taken up, satisfactory progress 
will be made if night signals are employed. 

For the reconnaissance from Eagle Pass to the mouth of the Rio Grande, Army officers, 
who have been stationed at  posts near that part oE the river, state that the best time for 
observation is from November I to February I.  



REPORT FOR 1893-PART I. ABSTRACTS OF REPORTS FROM FIELD PARTIES. 45 

The country along the Rio Grande, on the Texas and Mexican sides from Sanderson to 
Del Rio, was found to be extremely rough and broken: the course of the river in many 
places is between solid walls of granite and limestone, from 100 to 300 feet in height, and so 
precipitous that it is impossible to get down to.the river bed on foot. 

As far as developed, from El Paso to Eagle Pass, the scheme of triangulation, covering 
550 miles of river line, comprises a system of unbroken quadrilaterals with sides having an 
average length of 50 miles. 

Mr. Forney acknowledge valuable assistance and information from the United States 
Customhouse officials at Eagle Pass, Del Rio, and Langtry. On the Mexican side of the Rio 
Grande he found the authorities courteous and agreeable. 

The statistics he reports are; 
Reconnaissance: 

Area of, in square Gtatute miles _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ -  _. 11 600 
34 Lines of intervisibility determined - - - 

Number of points selected for scheme - _ _  - _ - - - - _ _ _ _ _  - - - - _ _  _ _  - - _ _  - - _ - - - - - - - - - - - - - - - 
11 

ABSTRACTS O F  R E P O R T S  FROM FIELD PARTIES, FISCAL YEAR 1893. 

WESTERN DIVISION. 

STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS A N D  T H E  PACIFIC. 

40. California. 44. Montana. 48. Colorado. 
41. Oregon. 45. Wyoming. 49. Arizona Territory. 
42. Washington. 46. Nevada. 50. New Mexico Territory. 
43. Idaho. 47. Utah Territory. 

Progress Sketches No. 2, Nos. 5 to 8, inclusive, and Nos. 13 to 16, inclusive, show the 
localities of field work in the Western Division. A list of Progress Sketches is given at the 
close of this volume. I 

Resurvey of the mrih shore of the etrirance to ,San Francisco Bay front Horseshoe Bay to  rode^ 
Lagoott.-The resurvey of the shore line of San Francisco Bay, for the determination-of 
changes, which had been begun by Assistant A. F. Rodgers in the spring'of 1887, and which 

'had been interrupted by his assignment to other duty in June of that year, was resumed 
under instructions issued in May, 1892. Mr. Rodgers having been directed to select a period 
for completing the work that would afford most favorable conditions of weather, and involve 
not more time and-cost than he had estimated, put his plane-table party in the field on Octo- 
ber 8, and was enabled to close field operations on November 5 .  

That portion of the entrance to San Francisco Bay included in this resurvey, extended 
from Horseshoe Bay to Rodeo Lagoon, and embraced the shore line with a fringe of 
topographical detail and the outlying rocks. The shore-line resurvey was much facilitated 
by the triangulation which Mr. Rodgers had finished during the preceding summer, many 
points having been thus determined that it would have been impracticable to reach by 
ordinary plane-table methods. 

He reports that the comparisons he was able to make with the shore line survey of 
1852, indicated no radical or considerable errors and no omissions in the earlier work, not- 
withstanding the many difficulties incident to its execution at that period. The telemeter 
for distances in detail had not then superseded the ao-metre chain, and for the copsiderable 
elevations involved, contour lines 20 feet apart were much too small. Hence the earlier 
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summit elevations did not bear the tests to which they were subjected by the resurvey, 
although the general formations and topographic details were fairly represented. 

Following are the statistics reported: 
Topography: 

Area of survey in square statute miles _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  2.25 
4‘5 Length of shore line in statute miles _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Beginning of the survey of the Calzyornia-Nevada Boundary line.-Completion of the series of 
observations for the variation of latitude a t  San 3rancisco.- Tidal and magnetic work; hydrographic 
ezaminafions, &.-Assistant George Davidson submits in his annual report, statements relat- 
ing to the various operations in the field and in the office of which he has had charge during 
the fiscal year. Reference to  them is made under the following headings: 

Caltyornia-Nevada Boundary li,re.-Under instructions, bearing date of April I 7, 1893, Mr. 
Davidsoq was directed to take up the resurvey of that part of the boundary line between 
California and Nevada which extends from a point in Lake Tahoe to the Colorado River. 
The general directjon of the field work was placed in his hands, and Assistants C. H. Sinclair 
and W. B. Fairfield were directed to report to him for active duty. An abstract of Mr. 
Davidson’s report of progress will be found under the heading, “Special Operations.” 

Completion of the series of observations for the variatiorr of latitude a t  San Fraiuisco.-New method 
of determining the irregulariiy in one turn of the micrometer screw, and the relative value of the who& 
series of furm-Reference was made in the last annual report to the completion by Assistant 
Davidson, in August, 1892, of the series of observations for the variation of latitude at  San 
Francisco, undertaken in co-operation with the work of the International Geodetic Associa- 
tion. All of the observations for latitude and for the value of micrometer made during the 
‘kourse of this work, both original and duplicate, have been forwarded to the Office, and the 
reductions and discussions of results are making good progress.. 

Mr. Davidson observes that in the climate of the San Francisco peninsula the atmos- 
pheric conditions are very unfavorable for astronomical observations, and especially for the 
measure of such minute quantities as the irregularity in one turn of a micrometer screw. 
He therefore dwised a method of determining the irregularity in one turn of the screw, and 
the relative values of all the turns, by means of the microscopic projection of the micrometer 
thread upon a scale a t  about a distance of 12 feet. I n  devising this method, he acknowledges 
the assistance of Mr. T. D. Davidson. It admits readily of the measure of twenty-five points 
in a single turn with an  accuracy greater than that attainable by astronomical methods and 
in a shorter space of time. Mr. Davidson has submitted for publication a description of the 
method, which appears as Appendix No. g to Part I1 of this annual report. 

Sausalito Tidal Work.-The automatic tide-gauge station at  Sausalito, San Francisco Bay,. 
remained in  Mr. Davidson’s charge during the fiscal year. He  examined each month’s mare- 
grams as heretofore, and transmitted the usual tabulations to the Office. 

Mr. Frank W. Edmonds referred the tide staff a number of times during the year to the 
two bench marks with very satisfactory results. The tidal pier was injured in a heavy south- 
easter, December 24, 1892, but a leveling immediately after indicated no change in the posi- 
tion of the staff. 

Time for the record is obtained by transit observations of the sun at  the Lafayette Park 
Station; Mr. Edmonds observing for error and rate of chronometer, and making out a table of 
daily corrections for the use of the tidal observer, Mr. Emmet Gray. 

Tidal Work a t  Fort Point.-In September, 1892, in pursuance of instructions, Mr. David- 
son placed four new bench marks near the old tidal station at  Fort Point, and Mr. Edmonds 
made the levelings for their connection with the original bench mark, which was uncovered 
for this purpose. 
results were communicated with his approval to Col. George H. Mendell, U. S. Engineers. 

Magnefic observations.-In November, 1892, and in March, 1893, Assistant Fremont Morse, 
then a member of‘ Mr. Davidson’s party, determined the magnetic elements at the station 

A report of this work was transmitted to the Superintendent, and its , 
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Presidio of San Francisco. At the former date he observed on five days for declination, dip, 
and horizontal force, and on the latter date for three days. These observations are in con- 
tinuation of a series begun in 1852, and intended to include the period of maximum easterly 
variation. 

Tertiary triangulation and tqpography at Port l;os Angeles hear Santa Jkovica, Cdgornia.-In De- 
cember, 1892, Mr. Ferdinand Westdahl, draughtsman, at the Sub-office, San Francisco, was 
detailed by Mr. Davidson to make a close hydrographic examination of that part of Santa 
Monica now known as Port Los Angeles. This work was undertaken at  the request and at 
the expense of the Southern Pacific Company, who had projected an immense wharf and 
warehouses there. Mr. Westdahl observed two months’ tides, reduced and plotted the sound- 
ings, and transmitted an original hydrograpliic sheet and tracing to the Office. The com- 
pany was furnikhed with a certified copy of the sheet. 

Topography, etc., ai Redondo Beach.-Upon the completion of his hydrography at Port Los 
Angeles, Mr. Westdahl was directed to make a determination of the wharf, hotel, and shore 
lines at Redondo Beach, Santa Monica Bay. These points were connected with the old trian- 
gulation, the work being done at the request and expense of the Redondo Beach Company, 
The records and plotting were forwarded to the Office, and a tracing of the sheet furnished to 
the company. 

Pacz& Coast Pilot.-Aids to nav&ation, deterrninahbn of dangers, etc.-Mr. Davidson continued 
the collection of material for the Pacific Coast Pilot, and has now on hand enough to warrant 
its early publication as a supplement to the fourth edition to that work. 

During the year he recommended the placing of a fog signal vessel off the Flattery 
Rocks, and furnished evidence of the large number of wrecks on the southwest shore of 
Vancouver Island at the entrance to the Strait of Fuca. He recommepded also that a red 
arc of the Tatoosh Island Light should be made to cover the area from Umatilla Rock round 
by the east to the Strait of Fuca. 

Toward the end of June, 1893, he directed Mr. Westdahl to determine the position of a 
sunken rock reported in Carmel Cove, California, by the United States Revenue steamer Corwitr. 
This, having been done, Mr. Davidson’s recommendation that a buoy should be placed to 
mark the danger was approved, and the buoy is now in position. 

Specialleveling.-By his direction Mr.Edmonds leveled around the United States Appraiser’s 
building to determine whether any settlement had taken place during the year, this being 
done for the use of Mr. W. G. Crounse, foreman of repairs. 

Sub-ofice.-Reference to the operations of the Sub-office at  San Francisco will be made 
under the heading (‘ Sub-offices,” toward the conclusion of this annual report 

Continuation of the primav triangulatr’on of the coast of Cahyornia north of San Prancisco Bay.- 
At the beginning of the fiscal year the party in charge of Assistant E. F. Dickins had been 
in the field since early in May, 1892, and having finished observations at the primary station, 
Snow Mountain, had advanced toward completion the occupation of stations Fisher and 
Two Rock, whereby the connection of the tertiary with the main series of triangulation was 
much strengthened. 

Observations at these twb stations ha;ving been finished, July 9, Mr. Dickins returned 
the day after to San Francisco and made the necessary arrangements for the transportation 
of a portion of his party and outfit by steamer to Humboldt Bay, in immediate charge of Mr. 
Westdahl, and thence overland to Blocksburg, in Humboldt County, 12 miles from the 
primary station, Mount Lassic, which was next to be occupied. Mr. Dickins, with his wagon 
and animals, after reaching Ukiah by railroad, drove to Mount Sanhedrin, where he posted 
a heliotroper, and then across the country to Cahto Mountain, where he posted another 
heliotroper, and thence to Blocksburg, where he arrived July 26, and found Mr. Westdahl 
awaiting him. 
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The mountain trail from Blocksburg to Mount Lassic Station has a rise of 4 500 feet, 
and the station is approximately 6 ooo,feet above the sea level. Two days were spent in 
cutting out the trail and five days in packing the outfit up the mountain. 

On August 7, Mr. Westdahl was dispatched with five men and the wagon to post helio- 
tropers at  the primary stations, Chimise Mountain, King Peak, Taylors Peak, Bear Ridge, 
and Mad River, all of which were to be observed upon from Lassic. The two heliotropers 
required at the extremely difficult and almost inaccessible station, Scott Mountain, were 
posted by Mr. F. W. Edmonds, who was authorized to undertake this arduous service by 
Assistant Davidson at the request of Mr. Dickins. 

Observations were begun at Mount Lassic on August 14, and were continued till the 
latter part of Septe.mber. Much delay was caused by smoke, which for days at a time was 
so thick that the outlines of ridges only 5 or I O  miles distant could hardly be distin- 
guished. Great annoyance was caused by the desertion of the heliotropers at  Scott Moun- 
tain; the men first employed remained but a short time at their post, and$ two others sent 
there to replace them deserted also. Observations on all of the stations but this one were 
completed, and as the deep snow and continued storms made it impossible to get men to 
go there, field operations were closed and the party was disbanded in October. 

Mr. Dickins acknowledges the valuable and efficient service rendered by Mr. Westdahl. 
Following are the statistics reported: 

Triangulation : 
Area of triangulation in square statute miles (approximate) - - - - - - - z IOO 

4 

7 
I 2 

Number of stations occupied for horizontal measures.. - - - - - - - - - - - - - - - 
Number of stations occupied for vertical measures- - - - - - - - - - - - - - - _ _  - 
Number of geographical positions determined- - - - 

2 

- - - - - - - - - - - - - _._ 
Number of elevations determined trigonometrically - - - - - - - - - - - - - - - - 

In moving from station to staiion and in posting heliotropers the party traveled 3 139 
statute miles. 

During the winter Mt. Dickins was engaged in office duty, and in March, 1893, he was 
charged with a reconnaissance of the Unuk River, Alaska,in connection with a Canadian party 
making a preliminary survey of the southeastern boundary of Alaska. 

Chronometric Zongifudcs Tacoma-Sifka.- Triangula /ion, fopography, hydrography and magnetic abser- 
vations at Tacoma andvicini&.-A statement of progress up to June 30, 1892, of the work assigned 
to Assistant J. F. Pratt at Tacoma and vicinity was presented in the last annual report. This 
work involved the determination at Tacoma of the errors and rates of the chronometers 
carried to and from Sitka on the steamer Queen, a resurvey of the city and harbor of Tacoma 
(triangulation, topography, and hydrography), and the determination of the magnetic decli- 
nation, dip, and intensity. 

There were seven chronometers carried on the Qimn in charge of Mr. T. D. Davidson, 
who compared them twice every day during each trip of the steamer, and they were com- 
pared daily with the observatory chronometers at  Tacoma and Sitka upon the arrival of the 
steamer and during her stay at  these ports. 

Two exchanges of chronometer comparisons had been obtained with Sitka before July I .  

On, her return *from Sitka the Queen arrived at Tacoma on the evening of July 2, and left 
on the morning of the 6th. Time was observed at Tacoma on the nights-of July I, 2, 3, 5, 
6 ,  and 7. On this trip, just after leaving the wharf at Sitka, the steamer ran on a rock in 
the harbor and remained there for five hours, gettingoff at the end of that time on the rising 
tide. While on the rock great efforts wdre made to back her off, and she was thereby made 
to vibrate a good deal and jar heavily, a movement which undoubtedly affected the steadi- 
ness of the rates of the chronometers. 

On her next trip, the Queen arrived on the evening of July 17 and left on the morning of 
July 21, time having been observed on July 1 7 ,  18, and 19. After the chronometer com- 
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parisons on'arrival, Mr. Pratt, with the permission of the managers of the Steamship Com- 
pany, moved the chronometers from the stateroom on the lower deck and far aft near the 
propeller, which had been originally engaged for them, to a room in anotHer part of the 
steamer where there was the least jar and vibration. 

During the remainder of the season the arrivals and departures of .the Queer; with the 
chronometers were as follows, time being observed on every favorable night before, during, 
and after the comparisons: August I and 5, August 16 and 20. On her last trip of the season 
she arrived September 4. Mr. Pratt 
acknowledges the thoroughly competent and efficient service which he rendered in this 
branch of the work. 

All of the old triangulation stations on the south end of Vashon and Maury islands and 
in Commencement Bay, with one exception, having been destroyed, mainly from natural 
causes, save those on the west side of the bay, which' had been obliterated by the growth of 
the city of Tacoma, Mr. Pratt was compelled to go back to the line Robinson 11-Dash at 
the head of Admiralty Inlet as a base of operations. From this base he determined as many 
points as practicable for such a topographic and hydrographic resurvey of the harbor as 
would furnish data for the publication of a new chart. Muc delay was caused by the preva- 

November 5, before the triangulation could be finished. 
The astronomical station was connected with the main triangulation of Puget Sound by 

a determination from the three bases Mason-Gull, Mason-Slough, and Gull-Slough, all three 
figures being well conditioned. 

During the continuance of the hazy weather i t  became imperative to adopt some expe- 
dient to push the topography; accordingly Mr. Pratt measured with wire a base'on a wharf 
about halfway across on the mud flats and parallel with the water front of the southern 
portion of the city. This base, 2 050 metres long, extended the entire length of the wharf, 
and the points for the topography of all the southern portion of the city and at the head of 
Commencement Bay were determined from it. He &marks that with the exception of the 
shore line and hachured bluffs along the water front, none of the natural topographical fea- 
tures had been furnished to him; he was obliged, therefore, to recontour the entire area 
under survey. Streets, docks, and railways had almost entirely changed the shore liqe, so 
that all of this part of the work was done anew. . 

On the evening of December 20, snow began to fall and continued until the ground had 
been covered to a depth of about z feet; this, with bad weather following, prevented further 
instrumental work. 

The hydrography had been advanced in connection with or alternating with the topog- 
raphy, the area covered being a belt along the shore and out to and sometimes beyond the 
go-fathom curve and continued across from Brown's Point to Point Defiance, including also 
the channel dredged in front of the southern portion of the city and the Puyallup River up 
to the first bridge. At the outset of the resurvey, in the spring of 1892, a tide gauge had been 
established, and continuous records of high and low waters were obtained for six months. 
This gauge was referred to the datum plane of the city. 

A magnetic station was selected in Point Defiance Park,'and overlooking the head of 
Admiralty Inlet, It is so situated tkat the triangulation station Neil Rock can be used as 
an azimuth mark. Complete sets of observations for declination, dip, and intensity were 
made on three successive days. 

Mr. T. D. Davidson then returned to San Francisco. 

lence of a dense blue haze during the months of July, Augu ! t, and September; hence i t  was 

Field operations were closed January 7, 1893. 
Following are the statistics from July I ,  1892: 

Triangulation: 
Area of, in square statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Number af geographical positions determined - - - - - - - - - - - - - - - - - - - - - - 
43 
IO 

65 
Number of stations occupied for horizontal measures - - - - - - - - - - - - - - - 

8. Ex. 1 9 4  
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Longitude (chronometric): 
Number of exchanges, chronometric longitudes- _ - - - - - - - - _ _ _ _  - _ - _ _  - - 
Number of nights of observations for time-_ _ _  _ _  - - _ _  _ _ _  - _ _ _ _ _ _  _-----.  

Number of stations occupied for magnetic determinations- - - - - - - - - - - 

Area surveyed in square statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Length of general coast line in statute miles- - - - - - - - - - - _ _ _ _ _ _  _ _ _ _ _ _  
Length of shore line of rivers, creeks, and ponds in statute miles- - - - 
Length of roads in statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ -  - _ _ _  - - _ _  .___ _ _  
Topographic sheets finished-- - _ _  _ _ _  _ _ _  - - - - - _ _  - - - - _ _  - - - - - - - - - - - _ _ _  - 
Area sounded in square geographical miles - 1 _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  
Number of miles (geographical) run while sounding _ _  - _ _  - _ _  _ _ _  - - - - - 

Magnetic work: 

Topography (scale 1-10 000): 

Hydrography: 

9 
29 

I 

I2 

18 

43 
I1 

2 

7 
75 

Number of soundings___-__ , - -___ , - -__- - - - - - - - - -__- - - - - - - - - - - - -_- -_- -  4 035 
During the following spring Mr. Pratt was detailed for duty as topographer on the 

Alaska-British Columbia Boundary Survey. 
Triatlgulatioion of the Strait of yuan de I;uca.-Upon being relieved from duty with the 

Harbor Line Commis'sion of the State of Washington in July, 1892, Assistant J. J. Gilbert 
was instructed to take up the triangulation of the Strait of Juan de Fuca. For quarters and 
transportation of his party, the steamer Gedney, Lieut. Lucian Flynne, U. S. N., Assistant Coast 
and Geodetic Survey, commanding, was placed at  his disposal, Lieut. Flynne being directed 
to move his vessel to such points as Mr. Gilbert desired, whenever, in his judgment, it  would 
be safe to do so. 

The reconnaissance for this triangulation had been made in 1884, by Assistant B. A. 
Colonna, and Mr. Gilbert was directed to carry the triangulation westward from the line 
Discovery-Dungeness. On August 2, the necessary signal lumber having been obtained 
and other preparations completed, the Gedney, with Mr. Gilbert's party on board, left Port 
Townsend and arrived in the afternoon at  Dungeness. The erection of intermediate 
signals westward from Dungeness was begun the next day. Heliotrope stands were built and 
heliotropers posted at stations Discovery Island, Beechy Head, Sherringham Point, and Arch 
Point on the Vancouver Island shore of the strait, and at  Slip Point on the opposite shore. 
The erection of signals and the posting of heliotropers habing been completed to the line 
Arch Point-Slip Point, about 24 statute miles from the entrance to tAe strait, Mr. Gilbert 
set up the observing tent and mounted and adjusted the theodolite at  Dungeness on August 
24, in readiness for observations the next day. 

But from that time till the date of closing field work, there was no favorable weather, 
The smoke had been collecting all the month, and had now become very dense; the season 
of fogs had also arrived, and the smoke continued until it  was cleared away by the rains. 
After these began, there was a general prevalence of either cloudy, rainy, or foggy weather. 
Mr. Gilbert remarks that the observations at  any one station, under favorable atmospheric 
conditions, ought to have been finished in from three to five days, but he was at Dungeness 
from August 24 to September 11, and was then able to complete only the three directions of 
the main chain of triangulation, the smoke preventing observations on the intermediate 
signals. 

The station on Discovery Island was occupied from September 12 to October 3, and 
Beechy Head between October 5 and 21. The smoke had then been cleared away by the 
rains, but the fog was very persistent, and the observations obtained were chiefly those of 
directions in the main chain of triangulation. On two or three cloudy days, however, when 
the atmosphere was remarkably clear, all of the intermediate signals were observed, 

I 
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At each of the stations occupied, observations were made on several days with the 
declination compass for the magnetic variation. Measurements of vertical angles were made 
on many of the mountain peaks and on some of the heliotropes. 

Field operations were suspended for the season and the party disbanded October 28. 
On November I, in compliance with instructions previously given, Mr. Gilbert again reported 
for duty to the State Harbor Commission. Reference to his service with this Commission 
will be found under the heading “ Special Operations.” 

Mr. Gilbert remarks that the plan he adopted of having heliotropes at the principal 
stations of the triangulation with a number of intermediate stations of large size was the 
best available, but that the months most favorable for observing would be June and July, 
and the next best, April, May, and August, although in April much stormy and cold weather 
is apt to be encountered. 

He expresses his high appreciation of the uniform courtesy and ready co-operation of 
Lieut. Flynne, commanding the Gedney, and the officers associated with him. 

For the work in the Strait of Juan de Fuca; the statistics reported are as follows: 

Triangulation : 
400 Area of in square statute miles- _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  

Number of signal poles erected _ _  _ _  _ _ _ _ _ _  _ _  _ _ _ _  .___ _ _ _ _  _ _ _ _ _ _  -:_- _ _ _ _  68 
In the triangulation above named, and in that required for the harbor surveys made for 

the Harb6r Line Commission, there are included the following statistics : 

Number of stations occupied for horizontal measures - - - - - _ _ - - 
Number of stations occupied fqr vertical measures 

Number of elevations determined trigonometrically- - - - - - - - - _ - - - - - - _ - - 

_ - - - - 43 
3 

Number of geographical positions determined - - - - - - - _ _  - _ _  - - _ _  _ _  - - - - - I IO 

37 

- - - - - - _ - - _ - - - - - - - 

During the winter of 1892-’93, and unti! January 15, Mr. Gilbert was employed in finish- 
ing the maps of hQ surveys of Port Angeles, Anacortes, and La Conner for the State Harbor 
Commission, and in laying out the harbor lines, etc. Returning to his regular duties on the 
Coast and Geodetic Survey after having been relieved from service with the Commission, he 
finished the preparation for the archives of all outstanding original records, sheets, and 
computations, and then prepared to resume the triangulation of the Strait of Fuca. 

On May 15, he left Olympia to join the steamer Gedney at Port Townsend, and on May 
22, as soon as water, coal, and lumber had been got aboard, left in her for his working ground. 

Field operations were begun by building signals from Clallam Bay to Cape’ Flattery on 
the south side of the Strait, and from Sherringham Point to Bonilla Point on the north side, 
and clearing lines of sight. A thorough examination of Flattery Hill, and other hills between 
Neeah Bay and Cape Flattery, having convinced Mr. Gilbert that there wasco point which 
could be made to see both Tatoosh Island and Slip Point, he abandoned, though reluctantly, 
all attempts to select a station in the hills, and decided to occupy a station at Waadah Island 
and another at Classet Village Point, in order to reach Tatoosh Island. 

The intermediate signals were then built; four concrete piers were constructed; heliotro- 
pers were stationed at Discovery Island and Slip Point, and on June 26, 1893, observations 

’ were begun at  Beechy Head. These were completed, the weather being.favorable, on June 
29, and at the end of the fiscal year Mr. Gilbert was making preparations to occupy station 
Striped Peak, on the south side of the Strait and nearly oppcbite Beechy Head. 

Statements of progress later in the season will appear in the next annual report. 
Completion of the longitude determination HeZena- Yellmstone Lake Statim, and of obseruatibns for 

latitude a?id the magnetic elements at Yellmstotte Lake.-In May, 1892, the Superintendent assigned 
Assistants C. H. Sinclair and G. R. Putnam to the charge of co-operating parties for the 
determination of the longitude of a station in the Yellowstone National Park by exchanges 
of telegraphic signals with Helena, Montana, Latitude and the magnetic elements were also 
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to be determined at  the station in the park, the location of which was near the shore of 
Yellowstone Lake, about half a mile northeast of the Lake Hotel. 

All of this work having been dompleted just before the end of July, 1892, a full abstract 
of the reports of Messrs. Sinclair and Putnam was included in the annual report for that year. 

Coiztinuation of the transcontinental triairgulation in the vicz'j2ity of the thirty-ninth paraZZeZ in northern 
and eastern Utah.-The report submitted by Assistant william Eimbeck presents a compre- 
hensive view of the extension of the primary triangulation assigned to his charge in northern 
and eastern Utah during the fiscal year 1893. His operatioris have materially advanced the 
work yet remaining to  complete the chain of transcontinental triangulation along or near 
the thirty-ninth parallel. 

At the beginning of the fiscal year Mr. Eimbeck's .party was encamped at  Promontory 
station near the shore of Great Salt Lake. This is a principal point in the net of triangu- 
lation which connects the primary base line near Salt Lake with the main triangulation at  
Ogden and Pilot peaks. Owing to the importance of this station, the work executed there 
was made as complete as that usually accomplished at  stations of a primary order; hence, it 
was not until July 20,  1892, that all of the observations were completed and the transfer of 
the party and equipments to Pilot Peak station .begun. 

This point had been occupied in 1889; its re-occupation (and also that of station Deseret) 
was made necessary by the final location of the Salt Lake Base. This transfer and the 
observations needed for the extension and perfection of the horizontal direc\ions and zenith 
distances occupied the party nearly a month. Occasion was taken also to perfect the geodetic 
connection of the State boundary between Utah and Nevada, and to extend the same'north- 
ward to  Tecoma and the substantial granite monupent which marks the intersection of the 
boundary with the Central Pacific Railroad. 

The  occupation of five second-order points was involved in this incidental work. 
Mr. Eimbeck observes that as no standard parallels have as yet been established in the 

vicinity of the Tecoma and the Pilot Peak range-of mountains by the surveys of the General 
Land Office, the connection referred to must be regarded as fixing the position of the 
boundary in  longitude only. The one monument, the latitude of which was closely deter- 
mined, is the granite one at the Central Pacific Railroad intersection. 

On the completion of the work at  Pilot Peak and vicinity, the party next proceeded to 
station Deseret by way of Ogden, Salt Lake City, and Stockton, Utah, traveling a distance 
of over 300 miles, alternately by' wagons and by rail. 

T h e  lower camp, near the eastern base of the mountain, was reached on August 27, 
and as the pack trail which had been opened during the season of 1887 was still in a passable 
condition, the party was enabled without further delay to enter upon the preliminary work 
of packing the instruments, equipments, etc., up  the mountain; and having established an 
upper camp, the station was soon after prepared for occupation. 

This upper camp it was necessary to pitch fully a thousand feet below the triangulation 
station, the altitude of Deseret Peak being nearly I I  zoo feet, and its sides extremely pre- 
cipitous and rocky. 

T h e  work requi,red to be done at  Deseret was extensive and complex, including determi- 
nations of the astronomical latitude and of the azimuth of the reference directions, etc., and 
i ts  completion was not accomplished until September 20. 

Since the weather in this part of Utah remains usually open and favorable for field work 
till about the middle of November, i t  was decided, with the approval of the Superintendent, to 
occupy one more station before closing operations for the season, namely, Antelope station, 
situated upon the principal peak of Antelope Island, in the Great Salt Lake of Utah. All 
arrangements having been completed for the transfer of the party across. the lake to the 
island on September 29, camp was established near the summit of Antelope on October 6, and 
the instruments mounted and protected in readiness for observations. These were all com- 
pleted by October 27, except the determinations of astronomical azimuth. By that date the 

,' 
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weather had. become exceedingly inclement, and it was deemed advisable to break camp and 
convey the party to Salt Lake City. 

At  all of the stations occupied during the season the work involved observations of 
horizontal directions and zenith distances, determinations of latitude and azimuth, and of. 
the magnetic declination, dip, and intensity. 

Much attention was given, whenever practicable, to the perfection and extension of the 
subsidiary system of triangulation points, i t  being obvious that the careful determination 
of these secondary points in geographical position will greatly facilitate the execution of 
such local or topographical surveys as may be c9lled for in the future. 

Mr. Eimbeck acknowledges the efficient services rendered in his party by Assistant 
P. A. Welker and by Recorders 0. B. French and R. L. Faris, all of whom upon the disbanding 
of the par t r  early in November returned east to their respective homes, and took up, under 
instructions, the preparation of the records and computations for the Archives. 

Messrs. Welker and French were detailed early in January, 1893, for duty on the coast 
of Florida. Mr. Faris remained attached to the party during the winter, occupied chiefly 
with the field reductions and computations. He also made under Mr. Eimbeck’s immediate 
direction, a t  the magnetic base station at  Washington, a complete set of observatidns for 
determining all of the constants of theodolite magnetometer No. IO, which had been provided 
with a set of new w g n e t s ,  and undergone other modifications in point of construction. 
This magnetometer had been used for all the magetic work done in Utah and Colorado. 
With the aid of Mr. H. B. von der Trenck, Mr. Eimbeck personally determined the index 
correctiohs for a number of new compass declinometers. 

Early in May, upon the  receipt of instructions directing him to resume field work in  
Utah, Mr. Eimbeck proceeded to Salt Lake, and after having been jbined by Mr. Faris, 
charged him with the duty of occupying City Creek, a station in the geodetic cpnnection of 
the telegraphic longitude station in Temple Block, Salt Lake City, with the main triangula- 
tion, 

When joined later on by Assistant John Nelson and temporary Aid C. C. Yates, Mr. 
Eimbeck made arrangements for the occupation of the telegraphic longitude station to con- 
nect it geodetically with the main spires of the Temple, and to determine a primary astro- 
nomical azimuth. The  hypsometric work of the triangulation was also connected with a 
permanent bench mark established upon the foundation walls of the Great Temple. Through 
the spirit leveling executed by the authorities of Salt Lake City, their bench mark is con- 
nected with the railway levels a t  the Union Pacific and Rio Grande Western depots. 

The old magnetic station was also re-occupied and referred through a full set of observa- 
tions to a new station established in the grounds of the University of Utah, about a third of 
a mile further to the westward. Owing to the proximity to the old station of the large 
quantities of iron and steel used in the construction of the Temple, and to the stretching of 
many electric street railway wires and electric light wires, its transfer to a point free from 
their influence became necessary. 

Upon the completion of the work at  Salt Lake City, Mr. Eimbeck began the arrangements 
and preparations needful for the occupation of Mount Waa4, a main triangulation station 
loFated upon the northernmost Icing Peak of the La Sal range of mountains. This peak ,is 
about 31.5 miles south of the thirty-ninth parallel of nQrth latitude, and g miles west of the 
boundary line between Utah and Colorado. I ts  height above sea level is approximately 
1 2  600 feet. 

On June 14 the party proceeded to Moab, a sinall Mormon settlement situated in eastern 
central Utah, and thence 25 miles up the western slopes of the Sierra La Sal. During the 
remainder of the, month, up to the close of. the fiscal year, all equipments, materials, etc., 
were hauled over about 50 miles of rough mountain road to the Lower Camp, and about 
5 miles of pack trail were located and opened through steep, rocky, and timbered slopes to 
th’e summit of the peak. 

The observations at  City Creek, begun May 30, were finished June 6. 
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Six parties of heliotropers were organized and dispatched to the stations to be observed 

Progress after June 30, 1893, will be referred to in the next annual report. 
Mr. Eimbeck acknowledges the very acceptable service rendered by Assistant Nelson 

upon. 

and temporary Aids Faris and Yates. 

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1893. 
DIVISION OF ALASKA. 

Under thia hesdlng are included the c m t s  of A l ~ h  which border on the North Paclflc Ocean, on Bering Baa. and on tho Arctlc Ocean ; a100 tlre 
inlets, noun&, bayq and rlvem. 

The localities cf field operations in Alaska are shown in Progress Sketches Nos. 3 and 4. 
See a list of Progress Sketches at the close of this volume. 

, Confinuafion of- hydrograP/ric surveys in southeasfern Alaska.-Surveys in Boca de Quadra, Keku 
Sfraifs, and Frederick Smnd.-At the beginning of the fiscal year the party in charge of Lieut. 
Commander W. I. Moore, U. S .  N., Assistant Coast and Geodetic Survey, commanding the 
steamer Patterson, having completed the survey of Boca de Quadra, southeastern Alaska, had 
begun the triangulation of Keku Straits, a narrow channel which connects Sumner Strait 
with Frederick Sound, between Kupreanoq and Kuiu Islands. This channel, locally known 
as “Rocky Pass,” is much incumbered with rocks and islands. 

The Patterson had found an anchorage at the south end of Conclusion Island, and was 
joined there by the steam launch Fuca. This anchorage Lieut. Commander Moore named 
Seclusion Harbor. There a tide gauge was established and parties were sent thence to recover 
stations and build signals on Sumner Strait. 

On July 5 ,  1892, a party with Ensign Howard in command was sent to prosecute the 
hydrography in the Narrows of Keku Straits, this locality being inaccessible to steam 
launches. On July 7, this party measured a secondary base in the Narrows, its length being 
156.1 metres. 

On July 14, a primary base line was measured in the southern entrance to Keku Straits, 
the accepted length being 3 534.06 metres. On July 25, Ensign Tarbox was dispatched in the 
’steam launch Fuca by way of Wrangell Strait, to recover stations and build signals in Fred- 
erick Sound. On July 2 7 ,  tlie Patterson, having left Seclusion Harbor the day before, anchored 
for the evening in Security Bay, Chatham Straits, and next day Lieut. Commander Moore 
sent Ensign Howard in the steam launch Vixen to reconnoiter for an anchorage in Hamilton 
Bay. On the 2gth, piloted by Ensign Howard, the Patterson proceeded to Hamilton Bay; 
next day Ensign Poundstone was sent to occupy the astronomical station at Cape Fanshaw; 
the triangulation of Keku Straits was continued, and, on August I, Camden astronomical 
station was established. On the 2d, the ship was moved to an anchorage on the north side 
of Hamilton Bay, where a tide gauge was put up, and on the 4th the tide gauge in Eliza 
Harbor was re-established. A primary base line from Station Can to Station Eva was mqas- 
ured on August 9, its accepted measurement being 4 52o*og metres. 

The Fuca, with Ensigns Howard and Tarbox, was sent on August 13 to execute the 
hydrography of Port Camden. On September 5, the Patterson was moved from Hamilton 
Bay to Security Bay, where a tide gauge was established, and from this anchorage as a base 
of operations, the surveys of Saginaw Bay and Security Bay were proceeded with, and also 
the hydrography of Frederick Sound. Measurement was made September 11 of a check base 
in Security Bay from station Way to station Tear, the accepted measurement being I 812.04 
metres. On September 19, the survey of Security Bay having been finished, field operations 
were closed for the season. 
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Lieut. Commander Moore observes that owing to the prevalence of fogs and high winds 
but little hydrographic work could be done in Frederick Sound, and the same unfavorable 
conditions retarded the progress of the triangulation. 

His report is accompanied by full descriptions of the hydrographic characteristics of the 
localities of his surveys, with sailing directions and notes of dangers. 

The following named officers were attached to the party during the season of 1892: 
Lieut. C. W. Jungen, U. S. N.; Ensigns H. C. Poundstone, W. L. Howard, F, L. Chapin, and 
Glennie Tarbox, U. S. N.; Passed Assistant Surgeon C. J. Decker, U. S. N., and Assistant 
Engineer T. F. Carter, U. S. N. Messrs. H. L. Ford, J. J. Gensoul, and W. G. Appleton 
served as recorders and draughtsmen. 

Base line measurements: 
For the season the statistics are: 

Boca de Quadra, North Base to South Base, length in metres- _ _ _ _  
Keku Straits, North Base to South Base, length in metres- - _ _  - - - - 
Keku Straits, Station Kid to Station Ace, length in metres. _ _ _ _ _ _  
Keku Straits, Station Can to Station Eva, length in metres- - - - - - - 
Security Bay, Check Base, Station Way, to Station Fear, length in 

Security Bay, Check Base, by computation _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Number of stations occupied 

2 666-64 
156.1 

3 534.1 
4 520.1 

metres _ _ _ _ _ _ _ _ _  _______________________________ .________- - - - -_  I 812.04 
I 814.51 

161 
Triangulation : 

Astronomical stations: 
- _ _  - _ _ _ _  - _ _ _ _  _ _ _ _  - - - _ _  _ - -  _ _ _  - _ _  - 

Number of astronomical stations occupied- - - - - - - _ _ _ _ _  _ - - - - - - - - - 
Number of nights on which latitude was observed _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  
Number of pairs of stars observed for latitude _ _ _ _  _ _  _ _  - 
Number of sets of stars observed for longitude _ _  _ _ _  . _ _ _ _  _ _ _ _  _ _ _ -  
Number of days on which observations for azimuth were made _ _  
Number of azimuth observations - - - 

Number of miles run in  sounding _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _  
Number of soundings _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ - _ _ _ _ _ _  ._______ _ _ _ _ _ _ _ _ _ _  IO 680 
Number of tidal stations established - - - - - - _ _  - - - - - - - - - - - _ _  - - - - 6 
Number of observations ol currents- - - - 23 

2 

4 
42 _ _  - - - - - - 
IO 

2 - - - - - .. - - _ - _ - _ - - _ - - _ _ - - - 4 
Hydrography : 

I 113.5 
Number of angles measured - - _ _  - - _ _  - - _ _  _ - _ _  - - _ _  - - - - - - - - - - - - - - - - 8 094 

- - _ _ _ - _  - - - - - - - - - - - - - - - 
After returning to San Francisco in October, 1892, the party of Lieut. Commander Moore 

was engaged in office work. On November 30, the Pattrrson was taken to the Union Iron 
Works for repairs to her boilers, and in January to the Mare Island navy yard for miscel- 
laneous repairs to her engines and boats. 

Early in April, upon the receipt of instructions for the resumption of his surveys in 
Alaska, and for the transportation of the Alaska Boundary parties to their respective desti- 
nations, Lieut. Commander Moore prepared the steamer for the season’s cruise, and on April 
13, 1893, left San Francisco for Port Townsend. 

On the 26th, the Patterson was ready to leave Departure Bay, British Columbia, in company 
with the steamer Hassler and with the schooner Earnest in tow. She then proceeded to Port 
Simpson, British Columbia, where the steam launch Cosmos, after having been made ready 
for service, was taken in tow, and leaving Port Simpson May 3, the Patterson anchored in Bur- 
roughs Bay, where stores were landed and an observatory built for one of the civilian parties. 

Upon leaving Burroughs Bay May 5, the steamer proceeded to Fort Wrangefl, whence a 
party was dispatched in the Cosmos to reproduce the shore line of Security Bay. The next 
anchorages of the Patterson were in Holkham Bay and in Taku Inlet. At  this inlet, on May 
11, stores were landed and a storehouse and observatory built for one of the civilian perties. 
From Taku Inlet the steamer proceeded to Juneau Harbor; thence to Peril Stratts, and 
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thence to Sitka Harbor, where she was anchored alongside the government wharf on 
Japonski Island, and preparations at once made for beginning the survey of the harbor and 
approaches. 

On May 16, a tide gauge was put up and triangulation begun; on the 22d two base lines 
were measured, one of 4 430.25 metres, and one of I 263'21 metres, and from that date the 
survey was pushed forward at every opportunity the weather would ,admit of. At the end 
of the fiscal year all of the operations incident to a general survey were in active progress. 

Lieut. Commander Moore has submitted a statistical report, covering the period from 
May 17 to June 30, 1893, in advance of his general report of the work of the season. The 
statistics are as follows: 

Base lines: 
Primary, length of in metTes- - - - - - - _ _  - - - - - - - - - _ _  - _ - - - - - - - - - - - - -. - 4 430.25 

I 263.21 

'35 

60 
661.6 

7 794 

IO 

3 

Secondary, length of in metres- _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _  _ _  _ - _ _  
Area of, in square statute miles - _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . _ _ _  _ _ _ _  
Area sounded in square geographical miles - - - - - - - - - - - - - - - - - - - - - - - - - 
Number of miles (geographical) run while sounding _ _ _ _  _ _ _ _ _ .  _ _ _ _ _ _  

Triangdation: 

Hydrography: 

Number of angles measured - _____________________.-- ._____ _ _ _ _  _ _ _ _  
Number of soundings- _ _ _ _ _  - - _ _ _ _  - _ _  _ _ _ _  _ _  _ _  - - _ _  _ _  _ _  _ _ _ _  _ _  _ _ _ _  _ _  _ _  1 0  976 
Number of specimens of bottom preserved _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  
Number of current stations - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Reference to this survey will be made in the next annual report. 
Hydrographic and gencraZ surveys in Dixon Enfrance, CZarence Slraif, and AeviZZag&edo ChameZ, 

southeasfern Alaska.-In compliance with instructions issued in March, 1892, Lieut. W. P. Ray, 
U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer McArfhur, had 
reported to Lieut. Commander W. I. Moore, U. S. N., Assistant Coast and Geodetic Survey, 
commanding the steamer Pafh-son, and as directed by him, had proceeded with the triangiila- 
tion, shore-line survey, and hydrography required in Dixon Extrance, Clarence Strait, and 
Revillagigedo Channel, southeastern Alaska. 

Until June 21, Lieut. Ray had the use of the steam launch ,Fil,ca, his own ship having 
been temporarily disabled in May, but as soon as her repairs were completed the launch was 
turned over to Lieut. Commander Moore. For want of a launch later in the season he was 
unable to complete all of the hydrography laid out upon his projection, but reports that but 
very little additional work is required for all practical purposes, with the exception of locating 
Chacon Rock. This rock, 3 miles south of the boundary line between Alaska and British 
Columbia, was the only danger in the paths of commerce not located on the sheet. Bad 
weather toward the end of the season compelled the postponement of the work needed to 
develop it, 

The surveys completed extended from Cape Fox, southeast Alaska, in longtitude 130' 
51' west to the meridian of 131' 41' west, and from the boundary line north through 

,Revillagigedo Channel to the parallel of the Twin Islands in latitude 5 5 O  IO' north, in the 
eastern portion of the projection; in the western portion, north to Clarence Strait, Percy 
Islands, and beyond the limits of safe or desirable navigation. The south shore of Duke 
Island can only be sounded from a boat. 

The two dangers in Dixon Entrance near the boundary line, viz, East Devil Rock and 
West Devil Rock, were carefully located and developed. 

Lines of soundings were run at right angles to each other I mile apart in deep water, 
and in localities that were free from dangers. Over the extensive banks, rocks, and reefs 
south of Duke Island, lines were run at 5 mile and mile distances, and at closer dis- 
tances when needed. From three to seven casts of the lead were taken in deep water, and 
oftener over shoals and around dangers. 

r 
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The shore line and topography from Duke Point to the north end of Mary Island was 
carefully done by sextant on a scale of 1-10 000, and the close hydrography within the same 
limits, including Duke Harbor, Morse Cove, Reef Harbor, and Danger Passage. 

Lieut. Ray observes that he gave the name Duke Harbor to the bay leading into Morse 
Cove, and that it proved to be the best anchorage within the .limits of his surveys, having 
from ten to thirty fathoms water, good holding ground, and excellent protection from all 
southerly storms. 

A good channel was found through Danger Passage, and the mail steamers now use it, as 
it shortens the distance to the Customhouse at  Mary Island. 

T h e  triangulation was done by Ensign H. George, and is believed to be very accurate. 
It began at North Base Station, Mary Island, and was carried south through Revillagigedo 
Channel and west through Dixon Entrance to West Rock and Percy Islands; all exposed 
rocks were occupied, and readings with the theodolite taken to all principal peaks and 
prominent objects. 

Field operations were continued until September 23, at  which date the McArfhur joined 
the Pattersotr on her return to Port Simpson. 

The officers attached to the party of Lieut. Ray were Ensigns C. P. Eaton, Harry 
George, and E. T. Witherspoon, U. S. N., and Assistant Engineer W. C. Herbert, U. S .  N. 
Messrs. R. J. Crowley and W. S. Allen served as draughtsmen and recorders. 

. 

The statistics of the season, beginning May IO and ending September 23, 1892, are as 
follows : 

Triangulation: 
563 Area of, in square statute miles _ _ _ _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  

Number of observation tripods and scaffolds built - - - - - - - - - - - - - - 
Number of stations occupied for horizontal measures- - _ - - - - - - - - - - - 

Number of signal poles erected - - - - 

Number of- stations occupied for vertical' measures- - - 1 _ - _ _ - - - _ _ _ - - 
Number of geographical positions determined - _ _ - - - - 

- - - - - _ - _ _ - - - - - - - - - - - - - - - - _ - 94 
26 
26 
71 

36 

33-5 

- - - - - - - - - - 
Topography: 

Hydrography : 
Length of general coast line in statute miles _ _ _ _  _ - _ _ _ _  _ _ _ _ _ -  _ _ _ _ _ _ _  
Area sounded in square geographical miles - - - - - - - - - - - - - - 

Number of soundings-_ _ _ _ _  - - - - - - - - _ _ _ _ _  - - - _ _ _  - 
Number of tidal stations- - _ _  - - - - - - - - - - - - - - - - - - - - _ _  _ _ _ _ _ _  - 

- - - - - - - - 423 
Number of miles (geographical) run while sounding- - - - - - - - - - - - - - - I 330'2, 

5 584 
1 0  787 

Number of angles measured _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____.  _ _ _ _ _ _ _ _  _ _ _ _  
- - - _ _ _ _ _ _  - - - - - - - _ _  _ _  _ _  _ _  _ _  3 

3 Number of current stations- - - - - - - _ _  - - . - _ _  - - - - - - - _ _  
The general hydrography was plotted on a projection scale 1-80 000; in addition to this 

there were two subsheets each on a scale of 1-10 000. 

After returning to San Francisco, Lieut. Ray took up the preparation of the records and 
results of his work for the archives of the Survey, but owing to faillng health, he was 
ordered in the spring to the Naval Hospital, Mare Island, where he died on June 9,1893. His 
loss is much regretted as that of an officer who had rendered faithful and efficient service in 
charge of hydrographic work on the Pacific Coast since July, 1891. 

Completion of chronometric lo?igitude work and of observuh'ons for latitude ana' fhe magnetic elements 
ut Sitha, Alaska.-The arrangements made and the progress of observations at Sitka, Alaska, 
by the party in charge of Subassistant Fremont Morse, in co-operation with the parties of 
Assistant Pratt, a t  Tacoma, and of Assistant McGrath, a t  Yakutat Bay, were fully stated up 
to June 30, 1892, in  the last annual report. 

At  that date, Mr. Morse had determined the latitude of his station ; had made determina- 
tions of the magnetic elements at the Parade Ground Station, in Sitka, and at  a station on 
Japonski Island, and had secured two determinations of the differences of longitude, 
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Tacoma-Sitka and Sitka-Yakutat, by comparison of chronometers transported by the 
steamers Queen and Hassler; these steamers having met a t  Sitka, on June 11, after trips from 
their respective ports, and again toward the end of the month. The steamer Queen made 
in all six trips, two each month, between Tacoma and Sitka. The commander of the Hass- 
Zei- had been instructed to  meet the Queen a t  Sitka each trip, bringing his chronometers 
from Yakutat Bay. On the arrival of each steamer, her chronometers were compared by 
Mr. Morse with those of his observatory. 
' The last tr ip of the Queen was made in the latter part of August. She left Sitka on her 
return t r ip  August 28, and Mr. T. D. Davidson, recorder in Mr. Morse's party, who had 
taken charge of the chronometers on board of her, left for San Francisco. The Hassler made 
one more trip to  Yakutat after the Queen had completed her six trips, and returned to Sitka 
with the party of Assistant McGrath, on September 6. Mr. Morse had obtained time observa- 
'tions on the gd, and as the weather had been adverse since that date, he kept his instrument 
mounted till he got one more night, which was not till the 10th. This completed the time 
and longitude work for the season. 

Reference will be found under the next heading to the independent determinations of 
the magnetic elements by Messrs. McGrath and Turner, made between September 7 and 14, 
at the two stations which had been occupied by Mr. Morse in May and June. The results 
which he obtained were confirmed by those of his colleagues. 

Mr. B. H. Randolph served acceptably throughout the season as recorder a t  Sitka. Mr. 
Morse ackhowledges the many acts of kindness and courtesy extended to his party by Mr. 
Hatch, Collector of Customs at  Sitka, and by his deputy, Mr. Isham ; also by Judge R. C. 
Rogers, United States Commissioner. Through Mr. Hatch, permission was obtained for the 
occupation by the party of a room in the old " Castle," or Governor's residence, as an office. 

After his return to San Francisco, October 3, Mr. Morse took up the computation of his 
observations and the preparation of his records for the archives. I n  December, he was 
instructed to report to Assistant Davidson and give him such assistance as was needful in 
computation. In April, 1893, he left for Sitka, having again been assigned to duty as 
astronomer at  that station in connection with the Southeastern Alaska Boundary Survey. 

It was arranged that the steamer Hassler should transport chronometers from the three 
astronomical stations to be established on the Taku, Stikine and Unuk rivers, southeastern 
Alaska. Mr. Morse took passage for Sitka in the Hassler, and upon arriving at  Port 
Townsend, Mr. H. C. Lord, who had been detailed to take charge of the chronometers while 
ili transit, came on board and reported for duty. 

The  party reached their destination May 15. Work was at  once begun on the temporary 
observatory, and on the evening of the 16th observations for time were obtained. These 
have been since continued on every favorable night. 

parties, and by supplementary instructions, Mr. Morse was directed to set it up at  Sitka and 
obtain acontinuous tidal record. He found it necessary to build a section of wharf for this 
purpose, and the beginning of the record was also delayed till June 27,  in order to repair 
the gauge clock. 

Three permanent bench marks were established and referred by spirit leveling to  the 
zero of the tide staff. 

Subsequent progress will be stated in the next annual report. 
Deferniinafion of the geographical position and height of the peak of Mount Sf. EZias.-Observa- 

tions for iaficude, azimuth, and the magnetic ekments at a station in Yakutat Bay, and of longitude by 
chronotnetric expedifiotzs to Sifka.-Magnetic observations at Sitka ond at a station on Japonski Island.- 
The progress up to the close of the preceding fiscal year of the expedition to Alaska, which 
had been placed in charge of Assistant J. E. McGrath, in April, 1892, was stated in  the last 
annual report. Transportation of his party from San Francisco to Yakutat Bay had been 
furnished by Lieut. Giles B. Harber, U. S. N., Assistant Coast and Geodetic Survey, com- 

' 

A Stierle self-registering tide guage was forwarded with the instruments for the Alaska , 
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manding the steamer Uassler, and between May 19, the date of arrival of the steamer in the 
bay, and July I, a site for a base line had been selected and the base measured: a temporary 
observatory built on Khantaak Island; a scheme of triangulation had been laid out; obser- 
vations of horizontal and vertical angles begun, and those for latitude, azimuth, and the 
magnetic elements were making active progress. 

A sketch showing the triangulation asdeveloped from the base measured on the western 
shore of Yakutat Bay, and the positions of the stations from which Mount St. Elias was 
determined is appended. All of the observations in the vicinity of the base line were 
finished on August 12 ,  and on the 13th the party was transferred to the beach on the east side 
of the baf a t  the base of Mount Hoorts, preparatory to the occupation of that  station. ' A 
flying camp was established on the mountain top, and on the 17th, the first day thereafter of 
a clear atmosphere, observations of horizontal and vertical angles were begun. By the Igth, 
these and the magnetic observations were completed; the station was marked on the 20th, 
and the instruments carried down the mountain in a heavy rain. This continued until 
August 23; the main camp was then struck, and the party went aboard the Uassler and were 
taken to Ocean Cape at the eastern entrance to the bay. The station here was prepared for 
occupation, and the theodolite mounted, but it was not till the 29th instant that any signals 
or other objects could be seen. 

On September 2, observations a t  Ocean Cape having been completed, the party.boarded 
the Uassler, and on the 4th the astronomical observatory was dismantled, Assistant J. Henry 
Turner, who had had charge of it having finished all of his observations. On the night of 
the 4th, the steamer left for Sitka, reaching that port on.the morning of September 6. 

Reference to the chronoinetric trips of the Uassler to Sitka is made under the heading 
immediately preceding. 

I n  accordance with instructions, Mr. McGrath, upon returning to Sitka, set UP a mag- 
netic tent in the Parade Ground and mounted and adjusted a magnetometer. On September 
7 and 8, independent sets of observations were made by him and by Mr. Turner. A station 
was then selected on Japonski Island, Sitka Sound, where magnetic observations had been 
made in 1880 by the party of Assistant Dall, and again by Sub-assistant Fremont Morse in 
June, 1892. Both at Sitka and on the island, the true meridian was determined by Mr. 
Turner by observations of solar azimuths. Independent sets of magnetic determinations 
were made on the island station by Messrs. McGrath and Turner on September 12 and 13; 
and on the 14th observations were made to determine the index error of the compass dec- 
linometer which had been used at  the stations of the triangulation around Yakutat Bay. 

On September 18, thefUassler left for San Francisco, stopping at Port Simpson, a t  
Departure Bay, and at Port Townsend, and reaching her destination October 12. 

Mr. McGrath expresses his appreciation of the valuable aid rendered by Lieut. Harber 
and the officers of his party; their hearty co-operation codd always be depended upon. 

Mr. Turner's skill and experience as an observer, and his previous service in charge of 
a field party in northern Alaska, contributed greatly to the success of the field operations. 
He  has submitted a special report relating to his astronomical work. A thorough search 
having failed to disclose any traces of the astronomical station occupied in 1874 by the party 
of Assistant Dall on Point Turner, he established a new station farther up  the beach and 
near the crest of the low bank on the seaward side of the point. 

In  addition to the observations for time, latitude, and azimnth, Mr. Turner observed a 
solar azimuth early in the season for the use of the hydrographic party, and ran a few miles 
of shore line for i ts  use. In the vicinity of the astronomical station he made a small triangu- 
lation to connect i t  satisfactorily with the main scheme, and introduced as a check the short 
base measured by the hydrographic party on Khantaak Island. Magnetic observations 
were made on September I, 2, and 3. 

Messrs. A. L. Baldwin and R. J. McAdory rendered acceptable service as recorders. 
Their zeal and energy are heartily acknowledged by their chief. 
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For the season, covering the period from May rg to September 4, 1892, Mr. McGrath 
reports statistics as follows: 

Reconnaissance: 
Area of, in square statute miles _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  3 564 
Lines of intervisibility determined - - - - - - - - - _ _  - - _ - - - - - - - - - - - _ - - 15 

8 Number of points selected for scheme: _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _  
Secondary, length of, in metres - _ _ _ _ _  _ _ _ _  _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _  _ _ _ _  _ _ _ _  7 ooo 
Beach measurements in metres - - - - _ _ _ _ _ _  - - - - - _ _ _ _ _ _  - - - - - - - - - - 18 927 

Area of, in square statute miles _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  5 70 
IO 

21 

18 
6 

Number of geographical positions determined - - - - - - - - - _ _ _ - _ _ - - - - - - - 48 
Number of elevations determined trigonometrically - - - - - . . - - 32 

Number of pairs of stars observed for latitude- _ _ _ _ _ _ _ _ .  _ _ _ _ _  _ _ _ _ - - _  
Average number of observations on a pair - _ _ _  _ _  _ _  - - - L  - -  _ _  _ _  _ _  - - _ _  - 
Number of chronometric longitude stations - - - - - - - - - - - - - _ - - - _ - - _ - - - 

L Number of azimuth stations 

Base Lines: 

Triangulation: 

Number of signal poles erected _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
Number of days occupied in opening and verifying lines of sight--_ 
Stations occupied for horizontal measures _ - - _ _ _  - - - - - _ - - - - _ - __-  
Stations occupied for vertical measures- - - - - - - - - - _ _ _ _ _ _  - - - _ _ _  _ _ _  

L'atitude, longitude, and azimuth work: 
'3 
4 

4 

Length of lines of spirit leveling in metres _ _ _ _ _ _  _ - _ _ _ _  _ _ _ -  _ _ _ _  _ _ _ _  15 200  

Number of stations occupied for observations of the magnetic decli- 
- - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - 

Number of stations occupied for observations of the magnetic inten- 
- - - _ - - - - - - - - - - - - - - - - - - - - - - - _ 

I 

- - _ _  - _ _ _  _ _ _  - -. - -. - . -. - _ _ _ _  - - _ _  _ _ _ _ - _  
Spirit leveling: 

Magnetic work: 
- 

nation 8 
3 

3 

Number of stations occupied for observations of the magnetic dip- _ 
si ty - - - - - - - _ - _ - - - - - - - - - - - - - - - . 

Topography: 
Area surveyed in square statute miles _ _ _ _  _ _ _ _  _ - _ _  _ _ _ _  _ _ _ _ _ -  -. _ _  _ - - -  

Length of shore line of creeks and ponds in statute miles _ _ _ _ _ _ _ _ - -  

2 

Length of general coast line in statute'miles _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _  12 

0.7 
The topographic sheet which was 'finished, scale 1-5 000, was utilized for shore line by 

the hydrographic party who transferred to their sheet of Yakutat Bay the results of the 
traverse lines run by the civilian party about Point Manby and Ocean Cape. 

During the winter of 1892-'93, Mr. McGrath was occupied at the Office in Washington, 
D. C. in the reduction of his results and in the preparation of his reccrrds for the archives, 
and in March he left for the Pacific Coast, under instructions to take charge of one of the 
parties organized for obtaining such information and data as would enable the duly appointed 
Commissioners to establish a boundary line between Alaska and British Columbia. 

Hydrographic surveys in Yukufat Bay, Alaska.-Reference was made in the last annual report 
to the progress of the hydrographic surveys in Yakutat Bay, Alaska, up to July I, 1893,'by 
the party in charge of Liedt. Giles B. Harber, U. S .  N., Assistant Coast and Geodetic Survey, 
Commanding the steamer Nussler. 

The results of these surveys are fully stated in the two reports submitted by Lieut. 
Harber, one being his general report of operations during the season, and the other a descrip- 
tive report to accompany his hydrographic sheet. 

, 
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De Monti Bay and vicinity was found to  be the only portion of Yakutat Bay which 
afforded quiet and safe anchorages; and the development of i ts  hydrography with that of its 
adjuncts, Port Mulgrave and Rurik Harbor, occupied what remained of the season after the 
beginning of the fiscal year. A plane of reference for soundings was derived from a month's 
observations of a tide gauge set up  at  Port Mulgrave where the water was always smooth. 

On August 14 and 15, a careful search was made for the Pamplona Rocks, supposed to be 
near Port Mulgrave, but without success. 

In  his descriptive report Lieut. Harber gives full details with regard to the hydrographic 
characteristics of Yakutat Bay, which is a deep and wide indentation of the coast, opening 
into that portion of the North Pacific Ocean' known as the Gulf of Alaska. These details 
will have much value in the compilation of a new edition of the Alaska Coast Pilot. 

The great Malaspina Glacier descends to  within about 4 miles of Point Manby a t  the 
western entrance to  the bay. I n  front of it are masses of bowlders and glacial debris, through 
crevasses in  which the ice is in many places clearly seen during the latter part of the 
summer. 

Field operations were suspended for the season September 2, and on the 4th the Hassler 
left for Sitka, having previdusly taken on board the parties of Assistants McGrath and Turner, 
who had been engaged in the triangulation, spirit leveling, and latitude, longitude, and 
azimuth work. 

The officers attached to the party of Lieut. Narber were Lieuts. H. S. Chase, and J. B. 
Blish, U. S. N.; Ensigns L. J. Clark, J. G. Doyle, and Benj. Wright, U. S. N., and Assistant 
Surgeon G. T. Smith, U. S. N. Master-at-Arms C. W. Fitzgerald served as draughtsman, and 
G. S. Gregson as recorder. 

Hydrography: 

a 
For the season the statistics are: 

Number of miles runsin sounding 787 
Number of angles measured-- - - _ _  ._  _ _ _ _  - 3 879 
Number of soundings- - - - - - - - - - - - - - - - - _ _  - - - - -* - - - - - - - - - - - - - - - - - - - - 5 468 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - 
_ _  - _ _ _  - _ _ _  .___ _ _ _ _  _ _  _ _  - _ _  - 

During the winter of 1892-93, the Hasskr was under repair a t  the dock of the Union 
Iron Works, San Francisco, and in  the spring Lieut. Harber was directed to prepare her for 
service in co-operation with the parties assigned to the survey of the boundary between 
Alaska and British Columbia. 

After having received on board members of the civilian parties, the Hnssler left San 
Francisco for Port Townsend, April 12. Arriving at  Port Townsend on the 17th, Lieut. 
Harber, in  compliance with telegraphic instructions went to Tacoma, where he received from 
Lieut. Lucian Flynne, U. S. N., the steam launch Fuca and the schooner Zarnest, intended for 
the use of the Alaska parties, and on the 21st he sailed for Wrangell, Alaska, by way of 
Victoria, Departure Bay, and Port Simpson, British Columbia. 

Upon reaching Wrangell, May 2, he built a storehouse and observatory for Subassistant 
Putnam, and moored the Earnest inside Etolin Harbor. After landing stores and the parties 
in charge of Assistants Tittmann and Pratt, he  proceeded to Taku Inlet, and having made 
some needed repairs to the Rum, returned her to Assistant McGrath's party at Taku, and 
then proceeded to  Sitka. Here he built a temporary observatory for Assistant Morse, and 
on May 18 left for Taku Inlet, Wrangell and Burroughs Bay to  compare the chronometers 
carried on the' Hassiey with those a t  the observatories established at those points. 

Between June 6 and June 11, and between June 15 and 23, the steamer made round trips 
between the above named stations and Sitka. 

Progress after June 30, 18\93, will be stated in the next annual report. 
During the season of 1893, the following named officers were attached to the party under 

command of Lieut. Harber: Lieut. C. F. Emmerick, U. S. N.; Ensigns, L. J. Clark, C. P. 
Eaton, and W. S .  Cloke, U. S. N.; Passed Assistant Surgeon C. H. T, Lowndes, U. S. N., and 
Assistant Engineer W. C. Herbert, U. S. N. 
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SPECIAL OPERATIONS. 

Occupation of stations f o r  observations of currents in conncction with the speed friaZs of the new Naval 
warvesscZ "Detroit."-In compliance with a request received from the Chief of the Bureau of 
Navigation, Navy Department, instructions were issued March 30, 1893, by the Superin- 
tendent to the commanding officers of the steamers B a c k  and BZake to report to Rear 
Admiral George E. Belknap, U. S. N., senior member of the board to conduqt the speed trial 
of the new naval war vessel Detroit, and to take such action as he should direct in connec- 
tion with the trial trip of that cruiser. 

Lieut. G. W. Mentz, U. S. N., Assistant Coast and Geodetic Survey, commanding the 
Blake, has submitted a report of the movements of his vessel after his arrival at  New London 
and in pursuance of orders from Rear Admiral Belknap. He reached New London early in 
April, and during the first speed trials, which consisted of runs over the measured mile in 
Newport Harbor and turning trials, three officers were detailed to report to Rear Admiral 
Belknap on board of the Detroit as observers. 

The final trial involved a run over the 40-mile course in Long Island Sound, which 
had been laid out by the Coast and Geodetic Survey in  1890; its limits having been defined 
by range signals upon the coasts of Long Island and Block Island. .During this run, Lieut. 
Mentz occupied three current stations along the course distant from each other g miles, using 
two of his boats for two of the stations and the Blake for the third. 

In taking the observations for direction and force of the currents, the Pillsbury meter 
and the -Ritchie-Haskell direction current meter were used. The observations of currents 
at the stations occupied by the steamer Bache were in immediate charge of Assistant E. E. 
Haskell, who had been instructed to report to the commanding officer of that vessel, Lieut. 
W. L. Burdick. 

Ful l  reports of the results of the observations made from both vessels were forwarded 
to Rear Admiral Belknap immediately after the conclusion of the speed trials. 

The Blake then proceeded to New York under instructions to take part in the Naval 
Review, April 27. 1 

Coit$letion of the preliminary Zocafion of the boundary line between the States of PennsyZvania and 
Delaware, in accordance with the conditions imposed by the Joint Commission.-During the month of 
July, 1892, the reconnaissance for the triangulation required by the Joint Commission for 
the location of the boundary line between the States of Pennsylvania and Delaware was 
completed, and Assistant W. C. Hodgkins, who had been detailed for this duty early in May, 
began the building of signals. 

He was thus occupied during the months of August and September during a period 
which will long be remembered for heat prolonged in duration and of unusual intensity. 
Observing was advanced as rapidly as possible during October and November, but was 
greatly interferep with by the dense smoke which almost continually filled the air. It was 
frequently impossible to observe upon the nearest signals. 

Under such adverse conditions, rapid progress was not practicable, and in order to facil- 
itate the work of delivering the boundary monuments upon the ground, a preliminary com- 
Putation was made from tpe angles of the reconnaissance, and the staking out of the line 
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approximately was begun November 20. Although delayed by rainy weather, about half of 
the line had been thus run out from its western end to Brandywine Creek, when it became 
necessary to suspend operations in order to inspcct the work of setting the initial and term- 
inal monuments in compliance with the wish of the Joint Commission. After the positions 
of the temporary stakes marking these points had been verified, the Commission decided to 
set the stones, though not without much opposition from some of the people living in the 
vicinity of the initial point, who alleged that the line as laid out would differ materially 
from the traditions of the locality in regard to i ts  proper location. 

Upon the resumption of observations on the circular boundary, the weather became 
suddenly almost arctic in severity; much snow fell, and a succession of heavy gales piled i t  
into deep drifts .which nearly closed the country roads to travel. The field work, however, 
was steadily prosecuted at  temperatures but little above zero, and the preliminary location 
of the line in accordance with the conditions imposed by the Joint Commission was com- 
pleted on January 19, 1893. 

As soon as the weather would permit, Mr. Hodgkins arranged with the surveyors of 
the Commission to go over the ground with them, point out the stakes and make such revision 
of the preliminary line as might be needed before i t  was viewed by the Commission. He 
observes that all of the stones are believed to be very close to the true geodetic positions 
which they should occupy in order to conform to the curves adopted. 

In Appendix No. 8, Part 11, of this Annual Report will be found an Historical Account 
of the Boundary Line between the States of Pennsylvania and Delaware, prepared by Mr. 
Hodgkins, and followed by a detailed statement of the operations for its survey. 

Resumption of obser vatioizs for the variation of latitude at Rockville, Marjlland.-A full report of 
the observations for the variation of latitude made at  Rockville, Maryland, in  1891-'92 and a 
discussion of the results has been published as Appendix No. I, 1892, Part 11. 

Early in December, 1892, in compliance with a request received from Prof. Simon New- 
comb; U. S. N., in charge of the American Ephemeris and Nautical Almanac, the Superin- 
tendent instructed Assistant Edwin Smith, the observer a t  Rockville, to take up again the 
latitude work at  that station, and carry out as far as practical the scheme suggested by Prof. 
Newcomb. He desired the continuous prosecution of the observations, but ,suggested that 
if this should be found impracticable, the most important periods would be the months of 
December, 1892, and January, 1893, and June and July following, these being the periods of 
maximum and minimum, according to Prof. Chandler. For determining the epoch of vari- 
ation, the most valuable observations would be those made midway between the times of 
maximum and minimum, namely in March and April, 1893, and again in October and 
November. 

A continuous prosecution of the work not being practicable without serious interference 
with Mr. Smith's duties as Chief of the Instrument Divisicn of the affice, he observed on all 
favorable nights during December, 1892 and June, 1893, and also from March 13 to the! middle 
of April, 1893, obtaining, during the months first named, 115 observations on twelve nights, 
and during the last named months only 43 observations on seven nights. During both periods 
exceedingly unfavorable weather prevailed; hence the small number of the observations, 
notwithstanding which, it is hoped that enough were obtained to define clearly the maximum 
and minimum. 

The stars observed were the same as those observed in the first series in 1891-'92, and 
the method was also the.same, except that only the middle thread of the the three micrometer 
threads was used for star bisections. 

T h e  observations will be continued after the close of the fiscal year 1893, and upon their 
completion a detailed report will be submitted. 

Physical hydrography.-Surveys for the locatioi' ana' mapping of fhe nafural oyster beds in the waters 
of the State of Virginia.-Field and office operations relating to  the surveys of the natural 
oyster beds of the State of Virginia, undertaken by the Coast and Geodetic Survzy at  the 
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request of the legislature of the State, were well advanced toward completion during the 
fiscal year. The United States Commission of Fish and Fisheries aided greatly in the 
progress of the work by furnishing a steam launch and crew. 

Assistant James B. Baylor, to whom the execution of these surveys was assigned by the 
Superintendent in May, 1892, has from time to time made reports of their progress. The 
great nee2 of ascertaining by careful surveys, based upon shore trigonometrical stations, the 
exact limits of the natural oyster beds, rocks, and shoals, and of delineating these limits on 
charts, is shown by the fact, established by the statistical records of the United States Fish 
Commission that between the years 1880 and 1888 tbe value of the oyster product from 
Virgihia waters suffered a decline of $882 364. 

Under date,of May 31, 1893, Mr. Baylor reports that since the beginning of the fiscal 
year the following work had been accomplished: 

I n  Tangier Sound, 36 miles of boundary lines around natural oyster beds were traced 
but and surveyed; the positions of I; triangulation stations were determined, and from these 
the positions of 60 corners of na turd  oyster beds were located; these beds embracing an area 
of 3 794 acres. 

In  Pocomoke Sound there were traced out and surveyed gg miles of boundary lines; the 
positions of 16 triangulation stations were determined, by means of which 150 corders of 
natural oyster beds were located, including an area of 28 528 acres. 

In  James River, 82 miles of boundary lines were traced out and surveyed; 18 triangulation 
stations determined in position, and 114 corneTs of natural oyster beds were located, having 
an area of 25 IOO acres. 

I n  Norfolk County, 43 miles of boundary lines were traced out and surveyed; 21 triangu- 
lation stations determined in position, a n d  the corners of IIO natural oyster beds were 
located; these beds having an area of 7 340 acres, 

In  Mobjack Bay and in East and North rivers, 39 miles of boundary lines were traced 
out and surve9ed; the positions of 26 triangulation stations determined, and 88 corners of 
natural oyster beds, 4 500 acres in area, were located. 

These sheets 
when completed were photolithographed and published. Five oyster chayts, including all 
the area surveyed up to  the date of the report, were issued and copies deposited in the ofice 
of the Survey at  the State Capitol, Richmond. 

At  the close of the fiscal year, Mr. Baylor had nearly completfd a survey of the natural 
oyster beds of the Rappahannock River, and expected to finish by the end of the season 
the field work for the whole of Chesapeake Bay and its tributaries embraced within the 
boundaries of the State ofAVirginia. Upon the completion of his surveys he will submit a 

Resurvey of the boundary Cine befween the United States and Mexico fro in  the Rio Grande to the 
Paczpc.-Reference was made in the last annual report to the organization of a Commission on 
the part of the United States to  co-operate with a Commission on the part of the Mexican 
Government for the relocation of the nionumcnts marking the boundary line between the 
Unitetl States and Mexico, from the Rio Grande to the Pacific, and to the detail of Assistant 
A. T. Mosman to report for duty to the Department of State as Commissioner of the Interna- 
tional Boundary Survey. 

The Superintendent has been informed from time to  time by Mr. Mosman of the progress 
of this important survey. His last report recites the advance made during the fiscal year 1893. 

Summarizing this report, i t  may be stated that the chief operations executed during the 
year were the surveys, by the United States and wexican sections, of the line from Nogales, 
Arizona, along the parallel of 31O 20' to its junction with the onc hundred and eleventh merid- 
ian of west longitude; the definite settlement by the Joint Commission of the line of the 
parallel of 31O 47/, 100 miles west of the Rio Grande, together with the meridian section of 
31 miles connecting the parallel of 31" 47' with that of 31" 2 0 ' ;  the survey of the Colorado 
River for 20 miles below Yuma, and the beginning of surveys to the east and west of Yuma. 

All positions were plotted upon projection sheets by distances and angles. 

- detailed report of his operations. 

8. Ex. 19-5 
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For the work last named the United States section of the Commission was transferred 
to Yuma, and i ts  headquarters established there in January, 1893, as it would have been 
impracticable, owing:to the extreme heat and scarcity of water, to make satisfactory progress 
in the summer. From one of the nionuments near the Colorado, for a distance of 104 miles 
along the line, there stretches a desert in which no water could be obtained except a t  two 
places, one 45 and the other 63 milcs from the river. Beyond this to the eastward there was 
a stretch of 50 miles without water; this was successfully passed by the working parties 
by hauling water 30 miles and supplies from the nearest point on the railroad, a distance of 
115 miles. 

During June the maximum temperature in the shade had been 118' F., and the mean 
maximum for the month 110' F. 

The parties working westward from Yuina found more water on their route, but were 
delayed by violent sand storms and high winds. 

Resurvey o j  thatpart of the boundary Zinc between the States o f  Caliyornia a d  Nevada which extends 
f r o m  apoirzt in Lake Tahoe to the Colorado Z<iv~~.--h resurvey and remarking of that part of the 
California-Nevada boundary line extending from a point in Lake Tahoe to the Colorado 
River having been provided for by Congress, instructions were issued April 17,1893, to Assist- 
ant George Davidson, placing in his hands thc general direction of the field operations, and 
assigning Assistants C. H. Sinclair and W. B. Fairfield to duty in his party. 

This boundary is defined by Act of Congress as a straight line joining two points, and 
beginning at  the intersection of the thirty-ninth parallel of north latitude and the one 
hundred and twentieth degree of longitude west from Greenwich, and proceeding in a 
southeasterly direction in a straight line to the point where the thirty-fifth parallcl of north 
latitude crosses the Colorado River. 

It was deemed advisable, on account of the differcnt climatic conditions obtaining at the 
two ends of the line, that the work should begin at  the southeastern terminus. A study of 
the Ives Exploration Maps of 1858 and 1863, taken in connection with the phraseology of the 
Act of Congress of 1860, led the Superintendent to infer that the conditions to which this 
terminus was subjected would be satisfied by assuming it  to be midway bctwcen the two 
bluffs between which the Colorado River flows, on the line of the thirty-fifth degree of north 
latitude. Mr. Davidson was accordingly advised that two stations in latitude 35' N. on these 
bluffs, equidistant from the point agreed upon as the terminus, should be carefully deter- 
mined and well marked. 

At  the northwestern terminus, on Lake Tahoe, the work was to consist of the vcrification 
of the location of the Initial Boundary Monument, an astronomical station being established 
near it, the latitude observed and the longitude determined by thc most convenient and 
available method. 

Mr. Davidson has made a report of the progress of this extremely difficult piece of 
geodetic work up to the early part of September, 1893. 

The parties of Assistants Sinclair and Fairfield were started into the field on June 13, 
and began work a t  the Needles, California, near the southeastern terminus. Mr. Sjnclair 
made observations for latitude near thc old boundary monument a t  35', and observed for 
azimuth. Mr. Fairficld executed a triangulation from the Needles to the thirty-fifth parallcl, 
measuring a basc near the former and coming to the boundary in threc quadritaterals. He 
observed also for azimuth. 

Mr. Sinclairexecuted a small sheet of topography to cover both sides of the river bottom, 
carrying his survey about z miles above and z bclow the thirty-fifth parallel. The hard banks, 
between which the river i6 ever changing its course: wcrc shown by this survey to be 2 miles 
apart. The  party suffered greatly here from the intense heat (1134 F.), and Mr. Sinclair 
was for a time prostrated by it. He  commends the assistance which he received from 
Mr. G. J. Kammerer, recorder. 

I 
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As soon as the southeast work had been dona, the parties took the field in the mountain 
ranges about Lake Tahoe, a t  the northwest limit of the diagonal boundary. The intersection 
of the thirty-ninth parallel and theeone hundred and twentieth meridian is the starting 
point to the southeast for this diagonal, and this'point is 3 5  milks in the lake. 

For the determination of the longitude of a station near the boundary line on the south- 
east shore of Lake Tahoe, Mr. Sinclair exchanged telegraphic signals with Mr. Davidson, 
who occupied a station at  Carson City, Nevada, in close proximity to the private observatory 
of Chas. W. Friend, Esq., the longitude of which had been determined in  1889. The use of a 
telephone line between Carson City and Bijou to be connected with the main line of the 
Western Union Company at  Carson City, was obtained through the courtesy of Messrs. Bliss, 
Terrington, Folsom, Averill, and Ramsay. The Western Union Company also rendered every 
facility for the work. 

At the boundary station near the lake, M;. F. W. Edmonds of the Sub-office, San Fran- 
cisco, acted as telegraph operator for Mr. Sinclair. Longitude signals having been exchanged 
on three good nights in the first position of the observers, Mr. Davidson went to the Lake 
station, and Mr. Sinclair to Carson City, and exchanges of signals were obtained on three 
nights more, completing the longitude determination. 

Mr. Siiiclair then observed for latitude a t  Carson to check former observations, and after- 
wards at  the Lake station. An azimuth station was selected by Mr. Davidson near the station 
of 1890; established by Messrs. Grunsky and Minto under act of the legislature of California. 
Mr. Davidson's station was only about 45 yards from the shore of the lake, the ground about 
.it being heavy, coarse, dry sand, and backed by marsh about 75 yards inside. Special care 
was taken to get a firm foundation of rock and cement for the theodolite pier, and as a t  night 
the weather was generally quite calm, no changes of level were detected except when persons 
in the observatory changed places. 

The azimuth mark was at Tallac, distant 5.87 mile across the lake and about 15 feet 
above the water. For azimuth, 185 observations were made upon B A C; 4165 near western 
elongation and on Alpha U r s z  Minoris near eastern elongation, each star being observed 

Two hundred and twenty-five observations were made upon 
the mark. Time for the azimuth observations was noted by Mr. F. W. Edmonds, and 
Mr. Sinclair made the transit observations at  the boundary monument of 1873 on the road. 
Mr. Davidson carried the chronometer between the two stations. 

During the morning when the signals were visible from the eastern side of the lake, the 
TalIac azimuth mark was connected trigonometrically with Tallac Azimuth station, Rubi- 
con Point station, Observatory Point station, Folsom's Knob, Sinclair Flag, and with the 
Boundary Monument of 1873. 

The triangulation was developed by Mr. Fairfield from the old line of the main triangu- 
lation Mount Lola-Round Top, which overlooks the mountains east of Lake Tahoe, but does 
not see the lake At the time Mr. Davidson left for San Francisco, the high Sierra stations 
had been occupiel and those overlooking the lake were being occupied. Mr. G. J. Kam- 
merer served as recorder for Mr. Fairfield. 

Mr. Sinclair carried forward the topography of the shores of the lake to control all of. 
the stations of the former boundary work, and to'exhibit the features of the surface over that 
Part of the boundary which lies between the lake shores and the sharply rising mountains 
3 miles to the southeast. He  has found some of the former monument marks, and will 
include them in the topography and triangulation, and thus determine their errors in posi- 
tion. 

The subsequent progress of this important survey will be adverted t o  i n  the next annual 
report. 

ConqVeiioiz of the S U ~ J Y S  of harbors in the State of Washington f o r  the Harbor Line Commission 
of that S/ate.-The special surveys for the Harbor Line Commission of the State of Washing- 
ton, in progress a t  the beginning of the fiscal year, and to the execution of which Assistant 

' every night for nine nights. 
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J. J. Gilbert had been assigned, had included the harbors of Port Angeles, Strait of Jiian de 
Fuca, and of Anacortes, Washington Sound, between the date of his taking the field in 
April, 1892, and July 3 .  Two days later, Mr. Gilbert began the triangulation, topography, 
and hydrography of La Conner, a harbor on Skagit Bay, and completed its survey July 2 1 .  

He was, then relieved from duty with the Harbor Line Commission and directed to take 
up the triangulation of the Strait of Fuca. 

For the Harbor Commission surveys, Mr. Gilbert reports statistics as follows: 
Base line: 

Topography : 
Secondary (steel and tape measure), length of, in metres.. _ _ _ _  _ _ _ _ _ _  

Area surveyed in square statute miles _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
Length of general coast line in statute miles _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _  
Length of railroad in statute miles. _ _ _  - .. _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _  

I 516 

3'5 
46.7 
10.4 
6 Number of topographic sheets finished (scale 1-4 800) _ _ _ _  - L - - -  _ _ _ _  

Number of miles (geographical) run while sounding- 

Number of hydrographic sheets finished (scale 1-3 800) - - - - - - - .  

Hydrography : 
9'7 

242'4 

Area sounded in square geographical miles - _ _  _____: - _ _  - - _ .  - .  ._ _ _ _ _  
Number of angles measured- _ _ _ _ _ _  _ _ _ -  _ _ - _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  - _ _ _  - 
Number of soundings- _ _  _ _ _ _  _ _  _ _  - _ _ _  _ _  _ _  - - _ _  _ _  _ _  - - - - _ _ _  _ _  _ _  _ _  _ _ _  - 

- - - - - - - - - - - - - - 
I 599 

6 
14 263 

- - - 

Reconnaissance and genernl surveys on the Utiuk, Stikifie, and Taku riuers and 011 JZofhham Bay, and 
chronometric exchanges fur longitude for the colfection of duta and the $rejaration of maps ilrtended to 
aid the United States and Caaadian Guvc?-nv!ents to reach an agl-cement respecting the location of the 
boundary line between Alaska ana' British Columbia.-In order to carry out the provisions of a 
treaty made in thc summer of 1892 between thc Governments of the United States and Great 
Britain for the execution of a joint survey of the boundary line between Alaska and British 
Columbia, the Superintendent, having been appointed by the President as United States 
Commissioner, conferred with the Hon. W. F. King, Canadian Coxnmissioner, and formulated. 
plans of operations to be begun in southeastern Alaska as carly in the spring of 1 8 g j  as would 
be practicable. 

I n  March of that year instructions ,were given by the Supcrintendent to the following 
named o6cers of the Survey who were thereby assigned to the charge of tlic Alaska bound- 
ary parties, and were directed to proceed to Post Townsend, Washington, from which port 
they would be conveyed to their several destinations by the Coast and Geodetic Survey 
steamers Patterson and Hassler: Assistants H. G. Ogden, 0. H. Tittniann, E. F. Dickins, J. E. 
McGrath, and Expert Observer H. P. Ritter. 

Their work involved the establishment of astronomical stations at  or near the mouths of 
the Unuk, Stikine, and Taku rivers; the deterniination of latitude and the magnetic elements 
a t  each of these stations, and of their longitude by exchanges of chronometer comparisons 
with the observatory a t  Sitka; reconnaissances, accompanied by members of the Canadian 
parties, from the mouth of each river to  points not less than 30  nautical miles from the 
shore of the mainland, in a direction at right angles to its general trend, with a view of 
determining the most advantageous route for a trigonometrical survey, or whether such a 
survey would be practicable; and upon the completion of the reconnaissances and a topo- 
graphical sketch of the route, a junction with thc Canadian parties, accompanying them on 
such surveys as they might have been instructed to take up, making such a reconnaissance 
based on angular measurements and magnetic bearings and checked by astronomical obser- 
vations, as would serve to form a just estimate of the value of their work. 

The officer assigned to  duty on Holkham Bay was directed to accompany a Canadian 
party in the survey of that bay, and to make such a topographical reconnaissance, with 
angular measurements and magnetic bearings, checked where practicable by astronomical 
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observations, as would enable him to estimate the value of their surveys and their location 
of mountain peaks and ranges, if the latter should be found to exist. 

The attention of each chief of party was invited to that part of the treaty of 1867, between 
the United States and Russia, which relates to the Alaska-British Columbia Boundary line, 
arid which is as follows: 

Commencing from the southernmost point of the island called Prince of Wales 
Island, which point lies in the parallel of 54 degrees 40 minutes north latitude, and 
between the 131st and the 133d degree of west longitude (meridian of Greenwich), 
the said,line shall ascend to the north along the channel called Portland Channel as 
far  as the point of the continent where i t  strikes the 56th degree of north latitude; 
from this last-mentioned point the line of demarcation shall follow the summit of 
the mountains situated parallel to the coast as far as the point of intersection of 
the 141st degree of west longitude (of the same meridian) and finally, from the said 
point of intersection, the said meridian line of the 141st degree, in its prolongation 
as far as the Frozen Ocean. 

IV. With reference to the line of demarcatioll laid down in the preceding article, 
i t  is understood- 

1st. Th’at the island called Prince of Wales Island shall belong wholly to Russia 
(now by this cession to the United States). 

2d. That  whenever the summit of the mountains which extend in a direction 
parallel to  the coast from the 56th degree of north latitude to the point of intersec- 
tion of the 141st degree of west longitude shall prove to be at  the distance of more 
than ten marine leagues from the ocean, the limit between the British possessions 
and the line of coast which is to belong to Russia as above mentioned (that is to say, 
the limit to the possessions ceded by thls convention) shall be formed by a line 
parallel to the winding of the coast, and which shall never exceed the distance of ten 
marine leagues therefrom. 
I n  view of these provisions of the treaty, each chief of the party was instructed to col- 

lect 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 
that such a range existed, it was regarded as of the first importance that i ts  distance from the 
coast and i ts  general trend should be determined, unless such distance should considerably 
exceed the specified 30 nautical miles. 

The  abstracts from the reports of the chiefs of parties which follow, summarize the pro- 
gress made up to the end of the fiscal year, June 30, 1893. Detailed notices of the work of 
the season, which closed in September of that year, are necessarily reserved for the next 
annual report. 

Surveys oft the U w k  River.-By instructions issued in March, 1893, Assistant E. F. Dickins 
was charged with the execution of a reconnaissance of the Unuk River, Alaska, in connection 
with a Canadian party making a preliminary survey for the location of the boundary line 
between Alaska and the British possessions. 

His first work was to be the establishment of an astronomical station at ‘or near the 
mouth of the river, and then to leave the station in charge of an  astronomer, assigned to 
duty in  his party, the astronomer to determine latitude and longitude of his station, observe 
as often as possible for time, so as to rate accurately his chronometers, and upon the arrival’ 
of the steamer carrying chronometers from Sitka, to make careful comparisons of his 

’ chronometers with those of the steamer. Observations for the magnetic declination, dip, 
and intensity were also to be made at  a convenient opportunity. 

This station having been left in charge of the astronomer, Mr. Dickins was directed to 
make a reconnaissance from the mouth of the river to a point not less than 30 nautical miles 
from the shore of the mainland, in  a direction at right angles to its general trend, with a 
view of determining the most advantageous route for a trigonometrical survey, or whether 
such a survey is practicable. Upon this reconnaissance Mr. Dickins was to take one man 
and by agreement with the Canadian Commissioner, he was to be accompanied by the 
Canadian party, who would afford him such facilities as were in their power. He  was 
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instructed also to  give the Chief of the Canadian party every facility for informing himself 
of the nature and progress of his work. 

Later, the conditions were to be reversed, and Mr. Dickins was instructed to accompany 
the Canadians on such survey as they might see fit to take up, his duties being as stated 
under the preceding general heading. 

The  report which he has submitted states the progress of the work entrusted to him 
from the date of his receiving his instructions, March 9, up to the close of the fiscal year. 

Before leaving San Francisco, he was directed to attend as far as possible to the purchase 
of the necessary outfit and provisions and the selection of hands for all of . the Alaska 
boundary parties, so that there might be no delay in the departure of the steamers Patterson 
and Uassler, intended to convey these parties to Alaska. 

On April 3, Mr. H. W. Edmonds reported for duty as astronomer, and on the 13th, left 
on the steamer Patterson for Port Townsend. Mr. Dickins joined the Patterson at  that port 
on the rgth, and on the 21st left in her for Victoria, British Columbia, arriving there the 
same evening. Next day the Hon. W. F. King, Canadian Boundary Commissioner, and his 
chief assistant, Dr. 0. J. Klotz, came aboard and held an informal conference with Lieut. Com- 
mander Ackley and the chiefs of the Alaska boundary parties, Assistants Ogden, Tittmann, 
Dickins, and McGrath. 

After coaling at  Departure Bay and stopping at  Port Simpson to  refit the steam launch 
Cosmos, the Patterson, with the Cost~zos in tow, came to anchor on May 3 at  the head of 
Burroughs Bay, and on the day after, landed Mr. Dickins's instruments, camp outfit, lumber 
for observatory, etc. On the Sth, the Patterson left for Fort Wrangell, and that afternoon the 
Canadian steamer Quadra arrived and landed two parties, one under Mr. Saint Cyr, to  make 
a reconnaissance of the Unuk River, and the other under Dr. Klotz, to make a reconnaissance 
across the country from Burroughs Bay to Bradfield Inlet. 

The  Canadians, with a party consisting of the chief, his assistant and four men, and 
having a camp outfit and three Peterborough canoes, began operations by measuring a chain 
base of 4 300 feet on the marsh at the mouth of the Unuk River. The party of Mr. Dickins 
meanwhile completed the observatory, built a brick pier, set up the meridian transit, and 
made everything ready for the astronomical work. He connected the observatory by a 
small triangulation with the Canadian base at  the mouth of the Unuk, and also with two 
stations, Tab and Oak, of the old hydrographic survey. 

On May 16, having been informed by Mr. Saint Cyr, Chief of the Canadian party-that he 
was ready to begin the river work, Mr. Ijickins joined him, Mr. Edmonds remaining in 
charge of the zstronomical work at Burroughs Bay. Proceeding up  the Unuk River, a 
timber jam was encountered about 2 miles from the mouth, and the party had to go into 
camp for the night. About midnight the camp was partly submerged by a sudden freshet, 
but  the next morning it began to subside, and reaching higher ground a mile further up, 
camp was pitched again. 

The  stations averaged 
I 500 feet apart, and the distances were determined by micrometer readings on a rod with 
fixed targets, the angles and compass bearings of the courses being taken with a 4-inch theodo- 
lite. Horizontal and vertical angles were measured also on all the mountain peaks and 
prominent objects, and the topography was sketched as the party moved forward. 

Mr. Dickins observes that the valley of the river has an average width. of about a mile, 
and is flanked by very rough and rugged mountains from 3,000 to 6,000 feet in height and 
cut in all directions by deep gorges. The  timber line extends from 2,000 to 2,500 feet above 
the valley, and the mountain tops were covered with snow. 

T h e  river is divided into a number of small channels, with islands covered with a growth 
of alder, cottonwood, and willow trees, and having numerous sand and gravel bars between 
them. On the main banks of the river and the mountain sides, the timber is principally 
spruce and fir, with a dense growth of underbrush, through which it is almost impossible 

On May 20, therunning of a traverse line up  the river was begun. 
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to make any headway without cutting. T h e  current was so strong that i t  was found 
impracticable to paddle the loaded canoes against it, and the men had to tow them by long 
lines from the gravel bars, crossing over from time to time to  that bank which offered the 
best facilities for tracking. 

The water was ice cold and both officers and men had to wade knee-deep in it almost 
every day, hauling the canoes over the shoals and rapids, and making but slow progress. 

The weather also was very unfavorable; there was rain every other day and the ground 
was like a wet sponge. From May 3, the date of arrival in Burroughs Bay, until June 30, 
there were thirty-five rainy days. 

On June 14, the parties entered the Waterfall Canyon, 17 miles above the observatory. 
This canyon is about 1% miles long and averages 150 feet in width. On the east side the 
ridges and cliffs are almost perpendicular for several hundred feet; on the west side there is 
a vertical cliff of lava between 2 0  and 40 feet in height, with a few feet of soil on top and 
densely covered with timber and underbrush. Through fissures in this lava cliff the water 
pours in numerous small streams and waterfalls into the canyon below. The current through 
the canyon is very strong and full of whirlpools, and it was found to be a very tedious and 
dangerous undertaking to haul the loaded canoes through it. Fortunately this was accom- 
plished without accident. 

On June 30, the work was still in progress and the parties had reached a point 24 miles 
above the observatory. 

Mr. Dickins acknowledges the very efficient service rendered by Mr. Edmonds, the 
astronomer in his party. 

Surveys on the Sfikz’m River.-The field operations on the Stikine River, in connection with 
the Alaska-British Columbia boundary survey, were placed in charge of Assistant 0. H. 
Tittmann. Assistant J. F. Pratt, Subassistants J. A. Flenier and G. R. Putnani, and Aid A. 
L. Baldwin were directed to report to him for duty in his party. 

The  purchase of the camp outfit required by this and other parties had been committed 
, t o  the charge of Assistant E. F. Dickins, in San Fran’cisco; about one-half of the number of 
hands needed were engaged there also by Mr. Dickins, the relnainder being selected in 
Seattle by Assistant Pratt. 

Proceeding from San Francisco to Seattle and Port Townsend, Mr. Tittmann left the last 
named port April 21, on board of the Coast and Geodetic Survey steamer Hassler, and arrived 
at  Fort Wrangell, Alaska, on the evening of May 2 .  On the following morning the building 
of a temporary observatory was begun by Mr. Putnam, while Mr. Pratt supervised the con- 
struction of a storehouse, adjoining and forming part of the observatory. A search for old 
triangulation points and the building of signals were begun on May 5, and continued until 
the party left the NassCer and went into camp near the mouth of the Stikine River on May 9. 

At this date the party was joined by Mr. H. H. Robertson, Dominion Land Surveyor, 
representing the Canadian Commissioner, and Mr. Pratt  was assigned to duty with Mr. J. 
Gibbons, Dominion Land Surveyor, whose party was to operate on the north side of the 
Stikine River, while Mr. Plemer joined the Canadian party under Mr. C. A. Talbot, Dominion 
Land Surveyor, whose work was on the south side of the river. 

To Mr. Putiiam was assigned the immediate charge of the astronomical station at Fort 
Wrangell, involving the determination of the latitude of that station, and of its longitude by 
exchanges of chronometric comparisons with the astronomical station at  Sitka. By the end 
of the fiscal year he had completed the observations for latitude, and had obtained chronom- 
eter comparisons for longitude with Sitka during four trips of the steamer ifassler. He had 
determined also the magnetic declination, dip, and intensity. 

Mr. Baldwin joined Mr. Titt\mann’s immediate party. 
At the first camp, the triangulation which was to extend from the astronomical station 

UP the Stikine was b e e n .  On May 17, abase line z 320 metres (1’44 miles) was measured 
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with a 50-metre steel tape on Farm Island by Mr. Tittmann, with the co-operation of the two 
Canadian parties camped near by. 

On May 23 camp was struck and put on board the steamer Alaskan, bound up  the river. 
A point a t  the 1.ower mouth of the Porcupine River was ultimately selected for beginning 
the work, and traverse triangulation was carried thence down the river, reaching the Great 
Glacier by the end of the fiscal year. 

In  the meantime Messrs. Pratt  and Flemer accompanied the Canadian parties, and made 
many dangerous ascents of mountain peaks over ice and snow. 

Details of their progress, and that of the other parties, subsequent to June 30, 1893, will 
be given in  the next annual report. 

Surveys on Holkham Bay.-Mr. Homer P. Ritter, expert observer, who was assigned to 
duty in  Alaska as topographer to accompany a Canadian party to be engaged in the survey 
of Holkham Bay, has submitted a report giving a summary of progress made from his arrival 
in Holkham Bay, May IO, to the end of the fiscal year. 

Having joined the Canadian party May 11, work was begun by the occupation of stations 
at each end of the Holkham base; angles being measured and photographs taken by the 
Canadians, and angles and sketches by Mr. Ritter. 

Camp was then moved to Sandford Cove, on Endicott Arm, and the Coast and Geodetic 
Survey station, Clot, was similarly occupied. A mountain peak (Peak station, No. I), about 
7 miles in a northeasterly direction from this station, was also occupied, and sketches made 
from an  auxiliary sketch station at  the camp. After the occupation of Peak station, No. 2, 

5 miles southeast of Sandford Cove, camp was moved 12 miles higher up Endicott Arm, and 
five ascents were made of Peak station, No. 3, but without results, owing to the prevalence 
of rain and fog. 

During the whole month of June there were but three days on which observations could 
be made. 

Progress after June 30, 1893, will be stated in the next annual report. 
Surveys on TaRu In&-The report of Assistant J. E. McGrath, assigned to the charge of 

a party for the survey of Taku Inlet in connection with the operations for the preliminary 
location of the Aldska-British Columbia Boundary line, refers a t  the outset to his arrival in 
San Francisco early in April, 1893, and to his finding that all of the party supplies had been 
carefully secured and packed ready for shipment, and that a force of competent men had 
been selected for service in Alaska, Assistant E. F. Dickins having been chiefly instrumental 
in advancing these matters so that no delays should occur in party organization. 

Here Assistant J .  F. Pratt had assenibled another 
force of capable men, and Mr. McGrath expressed his gratification with the selections made 
for his own party, all of those selected proving to be thoroughly suitable for the work. 
On the evening of April 21, the Coast and Geodetic Survey vessels left Port Townsend on 
their way north ; the usual stops being made at  Departure Bay for coal and at  Port Simpson 
for the steam launch Cosmos, which had been laid up there for the winter. 

On the morning of May 6 the Patterson arrived a t  Port Wrangell, and anchored, to await 
the coming of the British steamer Quadra, having on board the members of the Canadian 
surveying parties. Upon the arrival of the Quadt-a next day, a conference was held on board 
of her, in which the movements of the several vessels were settled, and Hon. W. F. King, 
the Canadian Boundary Commissioner, announced the proposed distribution of his parties, 
and the date on which he expected to bring his field work to a close for the season. 

After leaving Wrangell the Patterson, with the Canadian steamer, proceeded to Holkham 
Bay, where they parted, the Patterson continuing on her course to Taku Inlet, and anchoring 
near its head on the evening of May 11. 

Arrangements were at  once made for a base of supplies common to t h e  two parties of 
Messrs. Ogden and McGrath at the mouth of the Taku River. T h e  combined parties rapidly 

Mr. McGrath reached Seattle April 16.  
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erected a storehouse a t  this locality, and worked together in selecting and measuring a base, 
and in securing material for beginning triangulation. 

Mr. McGrath remarks that the ground was covered by deep snow in every direction; 
the head of the inlet was nearly full of great masses of floating ice, which were constantly 
separating from the face of the Foster glacier, and in getting the camp equipage, instru- 
ments, and supplies from the Patterson to the shore, on May IZ the boat work took on a very 
characteristic Arctic semblance as the various boats were tortuously guided through the 
narrow and shifting lanes of open water between the icebergs and floes. 

The work of pitching camp and erecting a storehouse having been completed, and a' site 
selected for a base, the line was measured by Mr. McGrath with a steel tape. The base 
was measured in two sections, and the reduced length was I 541.54 metres. A reconnaissance 
for the triangulation down the inlet was then begun, special efforts being made, though with 
but moderate success, to recover as many of the stations marked by hydrographic parties as 
possible. The shore of the inlet consists of an extremely hard rock, upon which the tem- 
pered chisels taken up by the party either broke or became useless after a short time. After 
obtaining chisels specially hardened for this work in the Treadwell Mine shops, it became 
possible to mark the station points on'the rock in a way that would make i t  comparatively 
easy to  recognize them in the future. 

The triangulation of thc inlet, and the determination of positions and of the heights of 
the mountains visible from it, occupied the party through the remainder of May, and during 
the month of June. Upon its completion at  the end of June everything was made ready fqr 
transfer to the Stikine River upon the arrival of the Hassler. 

Subassistant F. A .  Young served most acceptably in Mr. McGrathS party. 
Progress after July I, 1893, will be stated in the next annual report. Up to that date 

twenty-six stations had been occupied for horizontal and five for vertical measures ; fifty- 
eight stations determined in geographical position, and thirty elevations trigonometrically; 
one magnetic station occupied, and an area of 14.4 square miles of topography surveyed. 

Surveys on the Taku River.-Assistant Herbert G. Ogden has submitted a preliminary report 
of the operations of his party engaged upon the survey of the Taku River, Alaska, in con- 
nection with the Alaska-British Columbia Boundary work. 

The party having been organized in San Francisco and Seattle by Assistants Dickins 
and Pratt, Mr. Ogden joined i t  a t  Port Townsend on board the steamer faiterson, the latter 
part of April, and proceeding northward, reached Holkham Ray on May IO. On the follow- 
ing day he transferred Assistant W. C. Hodgkins with one man to the Canadian party in 
charge of Mr. Ogilvie, representing the Canadian Government Survey, who was to operate 
north of Taku Inlet, while Assistant P. A. Welker, with one man, was directed to join a party 
under Mr. MacArthur, of the Canadian Survey, whose work was north of Holkham Bay and 
toward Taku Inlet. He then received on board the Patterson Mr. A. Driscoll, with one man, 
who was to represent the Canadians in his own immediate party. 

Sailing from Holkham Bay on the same day, he arrived in the evening at  t h e  head of Taku 
Inlet; on the next day landed stores and baggage, and on the morning of May 13 he moved 
ashore with his whole party. Assistant McGrath, who had been associated with him in the 
survey of Taku Inlet and 'River, landed his party a t  the same time, the arrangement being 
that Mr. Ogden should ascend the river while Mr. McGrath undertook the survey of the inlet. 

An astronomical station was at  once established, a temporary observatory having been 
completed in time for observations on the evening of May 14. Mr. 0. B. French was placed 
in charge as observer. 

A good location for a base line was found at  the mouth of the river, and the line was 
measured by Mr. McGrath, while both parties operated in the vicinify in the erection of 
signals and in reconnaissance for a triangulation that would facilitate the extension of the 
work in both directions. Before the end of the month Mr. Ogden moved his party to the 
first camp above the mouth of the river. 
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From this time on the progress up the river was steady, and at  the close of June, the 
party was in camp a short distance above a point on the river where a line T O  marine leagues 
from the coast would cross the stream. The triangulation extended for 23 miles up the 
river, and was checked by two short base lines and one azimuth on the sun a t  the upper end 
of the work. The river bottom was found to have an average width of about 3 miles, and 
the mountains, which rise abruptly on either side, ranged in height from 4 ooo to G ooo feet. 
A topographical sketch of the river, based upon the triangulation, was made. It included a 
representation of the mountain peaks visible from the river bottom, with a general delinea- 
tion of the mountain forms. I t  developed also several valleys and canyons that seemed to be 
of considerable extent, and the courses of two large glaciers for a d;stance of several miles 
until they disappeared behind the mountain tops. 

During the month of June, although much unfavorable weather prevailed, three 
exchanges of chronometer comparisons were obtained by the trips of the steamer Hassler to 
and from the observatory at  Sitka. 

During this month Mr. Hodgkins, in connection with Mr. Ogilvie, made several ascents 
of the mountains north of Taku, and Mr. Welker with Mr. MacArthur practically completed 
the observations that were necessary on the north shore of Tracy Arm. 

Two permanent marks were left in convenient and secure localities from which to 
determine the exact position of the boundary line, or of a point I O  marine leagues distant 
from the coast, so that these marks will be available when the time shall come for the erec- 
tion of permanent boundary monuments. 

Mr. Ogden acknowledges his indebtedness to Mr. Driscoll for assistance rendered on 
many occasions. Mr. S R. Tinsley, assigned to duty as temporary aid, soon acquired pro- 
ficiency in observing. 

On July 9, all the work on the Taku Kiver having been completed, the party returned 
to the astronomical station to await the arrival of the steamer Hassler for transportation to 
the Stikine River. 

Command of the $eet of vessels selected for  service in the watevs of Alaska, hi  cotinection with fh; 
operations of the parties assigned to the Alaska-British Colurnbip Bouiidavy Survey.-Early in April, 
1893, instructions were issued to Lieut. Commander S. M. Ackley, U. S. N.. Hydrographic 
Inspector, Coast and Geodetic Survey, directing him to proceed to Port Townsend, Washing- 
ton, and upon the arrival of the steamers Patterson and Uassler from San Francisco, to take 
command of the fleet of vessels selected for service in Alaskan waters, and arrange for the 
transportation of the civilian parties, with their equipment and supplies, by a suitable division 
between the two steamers. 

These preparations completed, he was then to proceed to Victoria, British Columbia, and 
confer with Hon. W. F. King, the British Commissioner, rendering such assistance to Mr. 
King in the,distribution of his parties as might seem desirable or necessary. He was also to 
consult with the chiefs of the Alaskan Boundary parties, Assistants Ogden, Tittmann, Dickins, 
and McGrath, in regard to the best times of leaving their parties a t  their aespective destina- 
tions, and upon landing them, he was instructed to  render all possible assistance by details of 
ship's carpenters, and other men, to aid in t h e  erection of the temporary observatories. 

Lieut. Commander Ackley's instructions gave him full infofmation relating to the service 
expected from the commanding officers of the Patterson and the IXassLer during the season, 

. and a t  its close he was dirkcted to collect the civilian parties and bring them back to Port 
Townsend. 

T h e  report hehas submitted states that a t  the conference held with the British Cornmis- 
sioner in  Victoria, British Columbia, in April, it was agreed that the field work of the several 
parties should be continued till about September I. 

After landing the parties a t  their destinations, the Patterson took up the survey of Sitka 
Harbor, and a t  tht .  close of the fiscal year good progress had 'been made. As soon as the 
astronomical observatory at  Sitka had been erected, and time observations obtained, the 
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Uassler began a series of trips between Sitka and the several astTonomica1 stations established 
by the civilian parties engaged in the surveys on the Unuk and Stikine rivers, on Taku 
Inlet, and in Taku River. 

Lieut. Commander Ackley st3tes that the weather during the entire season was very 
favorable for navigation, there being' no gales of wind and but little fog. There were, 
however, some long intervals of thick and cloudy weather at Sitka when it  was impossible 
to get astronomical observations ; none could be made from this cause from May 23 to June 
5, and a number of times after that the Hassler was compelled to lie a t  Sitka eight and ten 
days at  a time. 

Reference to that part of his report which recites the movements of the vessels and 
parties after July I, 1893, will be made in the next annual report of the Superintendent. 

TidaZ obsemations at  Honolub,  Hawaiian IslmJs.-Through the courtesy of the Hawaiian 
Government Survey, the Coast and Geodetic Survey has been furnished with tracings from 
the automatic tide-gauge record at  Honolulu, Oahu, from June 16, 1891, to June 30, 1893. 

The observer is Mr. C. J. Lyons. 
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ABSTRACTS OF ANNUAL REPORTS FROM T H E  ASSISTANT I N  CHARGE O F  T H E  OFFICE, 
T H E  HYDROGRAP,HIC INSPECTOR, T H E  ASSISTANT IN CHARGE O F  STATE SURVEYS, 
AND T H E  ASSISTANT I N  CHARGE O F  T H E  OFFICE OF STANDARD WEIGHTS AND 
MEASURES. 

ABSTRACT OF THE A N N U A L  REPORT OF T H E  ASSISTANT I N  CHARGE OF T H E  OFFICE. 

I n  Office Report No. I will be found the annual rcport of Mr. B. A. Colonna, who has 
continued on duty as Assistant in charge of the Office during the fiscal year. Since Novem- 
ber, 1892, he has had the aid of Assistant Spencer C. McCorkle, who has attended to various 
details of executive duty, and has acted in Mr. Colonna's place during his absence. 

Important iniprovements were made during the year in the three buildings, Nos. 201, 
203, and 205 New Jersey avenue SE., occupied by the Office of the Survey, and now owned 
by the United States. The old plumbing in Nos. 201 and 205, having been condemned, was 
removed and replaced by new sanitary plumbing, and in No. 203, a fire-proof structure, the 
heating apparatus was entirely removed to make room for the storage of engraved plates and 
other valuable property. In  No. 205 a new boiler and steam radiators, together with portable 
apparatus for extinguishing fire were introduced, and this building is now regarded as in good 
working order, and as safe from injury by fire as the most improved hose, chemical extin- 
guishers, etc., can make it. 

During the absence of the Superintendent at various periods, Mr. Colonna acted in his 
place. Under instructions from the Secretary of the Treasury he proceeded to Chicago 
on June 14, and remained there until June 30, in charge of the Coast and Geodetic Survey 
Exhibit a t  the World's Colunibian Exposition. 

He observes that the work of the several Divisions of the Office, and. of the Boards organ- 
ized by direction of the Superintendent for the consideration of charts, of the library and 
archives, and of instruments and their construction, has made satisfactory progress. 

For details of the operations of the Computing, Tidal, Drawing, Engraving, Chart, Mis- 
cellaneous, Instrument, and Library and Archives Divisions, he refers to the reports of their 
respective chiefs, which accompany his own annual report. 

By the deaths of Mr. C. H. W. Junken, civil expert, and Mr. E. Willenbucher, hydro- 
graphic draughtsman, the survey has sustained serious loss, their skill derived from natural 
ability and long experience making their services of special value. The death of Assistant 
J. Henry Turner, assistant Chief of the Engraying Division was fitly noticed in a memorial 
tribute issued by the Superintendent. 

Assistant Charles A. Schott has continued to serve as Chief of the Computing Division, 
and submits with his annual report a statement of the changes in the force of computers 
during the fiscal year. He  has directed and supervised the labors of the computers, reported 
the results of the computations, and furnished to the office such data and information as 
were required for the field parties, and in response to requests, official or personal, from per- 
sons not connected with the survey. 

Reports were submitted on the final results for the variation of the latitude of Rock- 
ville, and papers on the initial datum level of the topographic survey of. the District of 
Columbia; on the proposed international projects of maps, and on the best method of laying 
down the boundary line between California and Nevada. The discussion of the results of 
the differential measurcs of the vertical force component of the magnetic intensity at LOS 
Angeles, California, and of the variations of dip and total force was completed in a paper for 
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the annual report of the Superintendent. At the request of the Commissoner of the General 
Land Office, a second and enlarged edition of the treatise on the distribution of terrestrial 
niagnetism’in the United States, with tables to facilitate magnetic observations was prepared 
for a new edition of the Land Official Manual; this paper was accompanied by two isogonic 
charts for 1890, corrected to date. 

Data were furnished for the three gl6bes for the World’s Columbian Exposition, illus- 
trating the distribution of terrestrial magnetism, the gravity stations, the lines of precise 
leveling, and the geodetic arcs, both ancient and modern, for the size and figure of the earth. 

Mr. Schott continued to perform the duties of examiner of computers for the Civil Ser- 
vice Commission. 

The annual report of the Tidal Division is submitted by Assistant George A. Fairfield, 
the charge of it having been assigned to him on May 9, 1893. From the beginning of the 
fiscal year till April 18, Mr. A. S. Christie continued to serve as its chief; later he was trans- 
ferred to the Computing Division. 

The tide tables for the Atlantic and Pacific coasts for 1894 were prepared for publica- 
tion, and both volumes were published before June 30,1893. The predictions for both volumes 
for the years 1895 and 1896 were also substantially completed, having been pressed forward 
with all possible despatch in order that the Tide Predicting Nachine might be spared for the 
World’s Columbian Exposition. 

During the year a new set of stencils, devised to reduce the labor of reduction by the 
method of harmonic analysis, was prepared in accordance with the plans of Mr. L. P. Shidy, 
tidal computer, for many years a member of the Tidal Division. These stencils can be used 
for the analysis of any series of tidal observations of sufficient length, and on different series 
can be used until they gradually wear out when they can be readily replaced from the com- 
puted tables. 

The  general assignment of work in the Drawing Division, as reported by its chief, 
Assistant W. H. Dennis, has been similar to,that of previous years. 

I n  the tabular statement of information furnished in rcsponse to special calls, which 
accompanies his annual report, there is included a list of drawings of twenty-nine maps mgde 
at  the request of the Department of State for use in the Bering Sea seal fishery arbitration. 

. During the year, drawings were made fOT thirty-one new charts, forty-three new editions 
of charts, and for fifty-four sketches and illustrations for the annual report. of the Superin- 
tendent. Photographs of original sheets of forty-four section maps of the Dl’strict of Columbia 
were made ready for engraving. The usual demands upon the Division for projections for 
field use, and corrections and additions to the published chart‘s were promptly met. 

Assistant Dennis submits also the annual report of the Engraving Division, which has 
been under his direction since March 26, 1893, soon after the assignment of Assistant 13. G. 
Ogden to special duty on the Alaska-British Columbia Boundary survey. Assistant John 
Henry Turner, who had been directed to report for duty as acting chief under Mr. Dennis, 
served with great &-edit until early in June, when he was taken with an illness which ter- 
minated fatally on the 12th of that month. 

The most important engraved plates finished during the year were those of Chart A, 
Cape Sable to Cape Hatteras (scale I-zpo 000) and Charts Nos. 5 400 and 6 100 (scale I-ZOO OOO), 
including the Pacific Coast from Point Buchon to Point Pinos, and extending northward from 
Cape Lookout to Gray’s Harbor. A large number of important plates were materially 
advanced, among them those of Sailing Charts B and C of the Atlantic and Gulf coasts 
from Cape Hatteras to the Rio Grgnde. 

Mr. D. C. Chapman has continued in charge of the electrotyping and photographing 
rooms. 

A list by title and number of the engraved plates completed, continued, or commenced 
during the year accompanies the report of Mr. Dcnnis, and will be filed in the Archives. 

i 
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The annual report of the Chart Division is submitted by Assistant Gershom Bradford, 
who has continued in charge of i t  as heretofore. A comparative table of issue‘s of charts 
for the years 1889 to 1893 inclusive, which gives the number of copies and their cost, accom- 
panies his report, and from it Mr. Bradford derives a total issue for 1893, three per cent larger 
than that of the preceding fiscal year, and one per cent larger than the average of the four 
previous years. Rut as the net sales have decreased, the free distributiot, of charts shows a 
corresponding increase. Part of this increase was doubtless due to the distribution of charts 
to -120 libraries, selected after consultation with United States Senators and apportioned 
among the States according to population, but not less than two to any State. The wish of 
the librarians to have the charts, their ability to care for them and make them accessible to 
the public, having been ascertained, sets of 160 charts were supplied, including the most 
important, and eventually complete sets will be furnished. 

A new edition of the Catalogue of Charts has been sent to press and will soon be pub- 
lished. 

Mr. M. W. Wihes, Chief of the Miscellaneous Division, reports that 26980 copies of 
charts were sent to sales agents during the year, and that the total number of agencies for 
the sale of charts, coast pilots, and other publications O f  the Survey was ninety-three, seventy- 
two on the Atlantic and Gulf coasts and twenty-one on the Pacific Coast. The increase in the 
number of these agencies during the past ten years is one of the most significant indications 
of the increasing demand for the publications of the Survey which have an intimate con- 
nection with the interests of commerce and navigation. In  1883 there were forty-six sale 
agencies, forty on the Atlantic and Gulf coasts and six on the Pacific Coast. 

Among the publications received from the Public Printer during the year were the fol- 
1 owing: 

United States Coast Pilot, Atdantic Coast, Part IV, from Point Judith to New York; 
Pacific Coast Pilot, Alaska, Part I, nixon Entrance to Yakutat Ray, with Inland. Passage 
from Strait of Fuca to Dixon Entrance, and a set of fourteen pamphlets descriptive of the 
various branches of the work of the Survey which were illustrated at  the World’s Colum- 
binn Exposition. These monographs were for free distribution to all persons who desired 
information respecting the exhibit of the Survey at  Chicago. 

The report of Assistant Edwin Smith, Chief of the Instrument Division, shows that not- 
withstanding the unusual demands made upon this Division during the year in the prepara- 
tion of the instrumental exhibit for the World’s Columbian Exposition, the current work was 
kept up to date, and some very creditable specimens of fine instrumental work were finished. 
Among these were two 12-inch direction theodolites (Nos. 145 and 146), in which certain 
radical changes were found to be necessary. An examination and test of the performance 
of these instruments by Assistant Woodward in the spring of 1893 showed that they were of 
the first order. For the perfection of their design and their fine graduation, Mr. Smith 
gives credit to Mr. E. G. Fischer, chief instrument maker, and for the fine workmanship 
upon them to instrument maker Otto Storm. 

Four new magnetometers, original in design in some respects, were completed, and the 
construction of two Duplex Base Bars from plans and specifications presented by Assistant 
Eimbeck was finished. A plane-table alidade was designed and constructed during the year, 
mainly according to specifications furnished by the Topographical Conference of 1892. 

Much experimental work was accomplished tending to improve the working of the three 
pendulums of the Half-second Pendulum Apparatus A; -three new half-second pendulums 
were made with planes instead of knife-edges, and an experimental quarter-second pendufum 
and support was constructed. 

Mr. Smith observes that with the facilities of the Instrument Shop, increased as they 
have been during the year by the purchase or manufacture of numerous tools, and with the 
present industrious and skillful force of workmen, he is of opinion that the instrumental 
equipment of the Survey can be greatly improved and added to during the next few years. 
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The annual report of Mr. F. H. Parsons, Chief of the Library and Archives Division, is 
accompanied by tables showing the accessions made t o  the Library and Archives during the 
fisc’al year. The  Library is now well accommodated in the,  building No. 201 New Jersey 
avenue, and Mr. Parsons has classified the books by general subjects according to the Dewey 
or decimal system, with the exception of the United States Government publications, these 
being arranged by the DCpartments and Bureaus from which they emanate. 

Good progress has been made with the card catalogue of the Library, about I 700 cards 
having been written out. Mr. Parsons has maintained a correspondence with various scientific 
societies, by means of which he has been enabled to obtain many numbers of periodicals 
needed to complete sets of publications. He  has also made arrangements with several his: 
torical and scientific associations for exchanges of their publications with those of the Survey. 
The number of books presented to the Library and received by exchange was 339; the num- 
ber. purchased was 157; the number of pamphlets and serials presented and received by 
exchange was 2 172; the number purchased was 679. There were presented to the Library 
and received by exchange 974 maps, and one map was purchased. 

Mr. Parsons observes that the acquisition of standard works on local history and copies 
of early maps of the States and counties is much to be desired for the Library, owing to 
their bearing upon questions relating to the location of boundaries., 

He  reports that considerable progress has been made in the work of re-arranging the 
Archives. T h e  astronomical and geodetic records are being arranged by States, preparatory 
to binding. 

A valuable addition to the Archives has been the receipt from some of the field parties 
of a la rge  ncmber of photographs both of the localities of their surveys and the instru- 
ments employed; these, with the negatives accompanying them will in time form an  impor- 
tant feature of the records of the Survey. 

In  the Office Division under the immediate direction of the assistant in charge, Dr. Wm. 
B. French continued to servt as executive and financial clerk until February 3, 1893, when 
he resigned to pursue his profession as doctor of medicine. Dr. Frcnch had been connected 
with the Survey for more than twenty-three years, and left it much to the rcgret of his 
official chief and of all with whom he pad been associated. Mr.  A. B. Simons, his successor, 
has rendered very satisfactory service. 

The leaves of absence records, and those of freight, express, and registered mail were 
kept by Mr. E. 13. Wills. Miss Kate Lawn, Miss Sophie S. Hein, and Miss Ida M. Peck served 
as typewriters. 

Mr. W. B. Chilton continued to serve as clerk in the oflice of the Superintendent. H e  
aided in the proof-reading of the annual reports and prepared for the printer the abstracts 
of contents and indexes thereto. 

ABSTRACT OF T H l i  A N N U A L  REPORT 01: T H E  HYDROGRAPHIC INSPECTOR. 

The assignment of Lieut. Commander Seth M. Ackley, U. S. N., as Hydrographic 
hspector, Coast and Geodetic Survey, was continued during the fiscal year. I n  his annual 
report to  the Superintendent, which is published as Office Report NO. 2, he submits a sum- 
mary of the hydrographic work executed by the naval parties under his supervision on the 
Atlahtic and Pacific coasts, and presents a tabular statement giving full statistics of these 
surveys; refers to the work accomplished by the Hydrographic gnd Coast Pilot divisions of 
his office, and urges the great need of providing new vessels to take the places of the older 
onks, which each year require increased expenditures to keep them in serviceable condition. 

Referring to the detachment on May 8, 1893, of Lient. Robt. T. Jasper, U. S. N., from 
the charge of the Hydrographic Division, he observes that he can not speak too highly of  
the valuable services rendered by that officer in carefully formulating the work of his 
division, particularly in the method of chart corrections. Since his detachment, and up to 
the close of the fiscal year, no officer had been detailed by the Ikpartnient to take his place. 
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Lieut. Commander Ackley alludes to ,the loss ‘sustained by the Survey in the death, on 
May 24, of Mr. E. Willenbucher, senior draughtsman of the Division, who had been contin- 
uously in service for over thirty-three years. 

Lieut. h. H. Tillman, U. S. N., submits the annual report of the Coast Pilot Division, 
which was under his immediate charge during the fiscal year. The chief work accomplished 
was the prcparation for thc press and the proof-reading of the volume entitled “United 
States Coast Pilot-Atlantic Coast-Part 111-From Cape Ann to Point Judith,” and the 
compilation of the manuscript of another volume relating to the coast and waters between 
New York Harbor entrance and Chesapeake Bay entrance, including New York and Delaware 
bays. 

At the close of the fiscal year the volume first named was in the hands of the printer all 
ready for issue, and the greater part of the manuscript of the last-named volume had been 
prepared. 

From July I to July 19, 1892, Lieut. Tillman was at  sea, verifying sailing directions and 
making notes of importance to mariners relating to the several harbors along the coast 
between Boston, Massachusetts, and Point Judith, Rhode Island. 

On February 2 0 ,  1893, he was ordered to the command of the Coast Survey steamer 
Emieavor, then at  the Washington Navy yard, and on June I sailed in hkr to Baltimore, and was 
engaged during the remainder of the fiscal year in making such special hydrographic exami- 
nations along the coast as were required for the use of the Coast Pilot. 

Lieut. Tillman acknowledges the valuable assistance received from Mr. John Ross in 
the Coast Pilot work, both ashore and afloat. 

ABSTRACT OF T H E  A N N U A L  REPORT OF T H E  ASSISTANT I N  CHARGE OF S T A T E  SURVEYS. 

Under that paragraph in the Sundry Civil Expenses Act approved March 3,1893, which 
provides for furnishing points to  State surveys, progress was made in geodetic operations 
during the fiscal year in the States of New Jersey, Tennessee, and Minnesota. 

The  report of Assistant George A. Fairfield (Office Report No. 4) summarizes the work 
accomplished by Professors Bowser, Buchanan, and Hoag, acting assistants, in those States, 
and gives the amounts expended in each during the fiscal year. Mr. Fairfield’s assignment 
by the Superintendent to the immediate chargel of the State surveys took effect March 27, 
1891. 

ABSTRACT OF T H E  A N N U A L , R E P O R T  O F  T H E  ASSISTANT IN CHARGE OF T H E  OFFICE OF 

S T A N D A R D  WEIGHTS A N D  MEASURES. 

The charge of the Office of Standard Weights and Measures was continued with Assistant 
0. H. Tittmann, under the direction of the Superintendent, from July I ,  ~ 8 9 2 ,  until March 
22, 1893.. At the latter date, Mr. Tittmann having been ordered to field duty on the Alaska- 
British Columbia Boundary survey, he was directed to turn over the charge of the Office of 
Standard Weights and Measures to Mr. L. A. Fischer, adjuster. 

The annual report of that office has been prepared by Mr. Tittmann, and is published 
as Office Report No. 5. It is accompanied by an abstract in tabular form of the verifications 
of weights and measures made during the fiscal year. 

Reference is made in the report to the important paper on Fundamental Standards of 
Length and Mass. This paper, prepared by the Superintendent, was published with the 
approval of the Secretary of the Treasury as Bulletin No. 26. 

The preparation of the exhibit of Standard Weights and Measures a t  the World’s 
Colunibian Exposition included the setting u p  and graduation of a so-foot Bench Standard; 
the gilding of a ‘‘ State set ” of avoirdupois weights from 5 0  ppunds down, and the making 
and gilding of a set of metric weights from IO kilogrammes to I gramme. For the arrange- 
ment and care of this exhibit Mr. Fischer proceeded under instructions to Chicago, where 
he remained on duty during the month of May. 

8. EX. 10-6 
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An inspection of the tabular statement appended to Mr. Tittmann’s report indicates 
how much the ‘time of his office is necessarily occupied in verifications of measures of. weight, 
length, and capacity for engineers and surveyors, colleges, observatories, manufacturing 
firms; for State authorities and for other ,Bureaus and Departments of the  Government. 

SUB-OFFICES. 

Sub-ofice in P~iZadclp~ia.-Assistant S. C. McCorkle remained in the Sub-office in Phila- 
delphia from the beginning of the fiscal year until early in  November, 1892, when he was 
relieved by Assistant R. M. Bache, and directed to proceed to Washington, D. C. and report 
to the Superintendent for duty in the Coast and Geodetic Survey Office. 

Mr. Bache continued in charge of the Sub-office until he  left Philadelphia June 2, 1893, 
to resume the charge of a party engaged in making a topographical resurvey of Boston 
Harbor. 

The  Sub-office was then temporarily closed by direction of the Superintendent. 
Assistants McCorkle and Bache, while in charge of it, supplied as usual copies of the 

charts, tide tables, annual reports, and other publications of the Survey to officers on duty 
in the city who represented the United States Engineer Corps, the Lighthouse Board, the 
Branch Hydrographic Office of the Navy Department, etc.; also to the City Engineer and 
Surveyor; the Philadelphia Maritime Exchange, etc. 

In addition to the duties connected with the Sub-office, Mr. Bache completed for the 
City the drawing of a map of the City front from his own surveys, on a scale of 1-2 400. 

Sub-ofice in San 3rancisco.-Assistant George Davidson continued in charge of the Sub- 
office in San Francisco, except during an absence of six weeks on field duty in August and 
September at the northwest terminus of the California-Nevada Boundary line, when 
Assistant Jas. S. Lawson was in charge, 

Mr. Davidson conferred with his colleagues in  all matters relating to work on the Pacific 
Coast; answered all calls and inquiries for information, and aided the Alaska Boundary 
parties in the preparations for their work. He  attended to the repairs of the instruments 
of the hydrographic parties, and forwarded to the Office such instruments as were called for. 

The annual inventory of instruments and property charged to Mr. Davidson was made 
out by Assistant Fremont Morse, who had reported for duty December IO, 1892, after com- 
pleting the computation of the observations for azimuth at  Mount Conness. I n  February, 
by direction of the Superintendent, Mr. Morse visited Mare Island, made an inspection of 
the steam cutter Agassiz, and reported her condition. He  continued-on duty at  the Sub-office 
until March, when he was detached under instructions to prepare for field service in connec- 
tion with the Alaska Boundary work. 

Mr. Ferdinand Westdahl, draughtsman, upon being relieved at  the end of Qctober, 1892, 
from service with the party of Assistant Dickins, returned to his regular duties at the Sub- 
office. Later in  the year he was detailed by authority from the Superintendent to make 
special hydrographic examinations and surveys at  Port Los Angeles and a t  Redondo Beach. 
These have been referred to  under the notice of the work of Mr. Davidson’s party, under a 
heading in  the ((Western Division.” 

The clerical duties of the Sub-office were acceptably performed by Mr. Frank W. Edmonds. 
He accompanied Mr. Davidson in July, August, and Sep,tember, in the field work of the Cali- 
fornia-Nevada Boundary line ; assisted in the telegraphic longitude and azimuth operations, 
and in  the erection of signals on Monument Peak, I ooo feet above the sea level. He took 
over one hundred photographs to illustrate the country on and near the boundary. His duties 
in connection with the Sausalito tidal station have been already referred to. 

Vicente Denis, messenger and porter for many years past, has charge of the equipments 
of the Survey in  the storeroom, and attends to all transfers thereof. He  winds regularly the 
chronometers and clock in the Lafayette Park Observatory. 
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The following named officers were specially employed under the direction of the Super- 
intendent : Assistant George A. Fairfield, in the immediate supervision of State surveys; 
Assistant R. S. Woodward, in researches, experiments, and the preparation of reports relating 
to the efficiency of the Iced Bar Base Apparatus and the use of long steel tapes in base measure- 
ments; Assistant Andrew Braid, as executive officer to the Superintendent; Assistant 0. H. 
Tittmann, in charge of the office of Standard Weights and Measures, and Assistant Edward 
Goodfellow, in the preparation for publication and the editing of the annual reports and 
bulletins of the Survey. 

A communication having been addressed by the Superintendent to the Secretary of the 
Treasury, requesting the assignment of Assistant D. B. Wainwright to duty pertaining to 
the installation and maintenance of the exhibit of the Survey at the World’s Columbian 
Exposition, that officer was directed by the Secretary to proceed to Chicago and report to the 
representative of the Treasury Department on the Board of Management, United States Gov- 
ernment Exhibits. 

Mr. Wainwright’s instructions took effect April 3, 1893, and he remained in charge of the 
exhibit of the Survey until June 14, when he was relieved by Mr. B. A. Colonna, the Assistant 
in charge of the Office, who continued on duty at  Chicago until June 30.  The following 
named officers weTe assigned by the Superintendent to succeed Mr. Colonna: Assistant W. 
H. Dennis, Chief of the Drawing Division: Assistant C. A. Schott, Chief of the Computing 
Division; Assistant E. D. Preston, and Assistant Edwin Smith, Chief of the Instrument 
Division. On Mr. Smith’s return to Washington, on the 1st of October, Mr. Wainwright was 
instructed to proceed to Chicago, resume charge of the exhibit, and remain until all arrange- 
ments relating to it resulting from the close of the Exposition should be completed. 

The  transfer of the Coast and Geodetic steamer Blake from the Atlantic Coast to Chicago 
was successfully accomplished under the command of Lieut. G. W. Mentz, U. S. N., Assistant 
Coast and Geodetic Survey, by pontooning her through the St. Lawrence River canals. The 
Blake having been tor some years past identified with the deep sea sounding and current work 
of the Survey, special attention was paid to equipping her with the apparatus and instruments 
which have been mainly employed in sounding a t  great depths and in the investigation of 
the currents of the Gulf Stream. 

It is gratifying to  be able to state that in about three months after the date a t  which 
this Report was transmitted to Congress, announcements were received by the Superin- 
tendent from the Chairman of the Executive Committee on Awards of the World’s Columbian 
Commission that the following awards had been made to the Coast and Geodetic Survey and 
to the Office of Standard Weights and Measures: 

I .  For the Collective Exhibit of Charts, Maps, Models, Instruments, and Publi- 
cations. 

2. For the charts of the Survey, which are no doubt the best in the world, on 
account of the perfection of survey, the short time in which they were made, the 
greatness of plan for doing the general survey, and the enormous resources that the 
Government put into the work. 

3. For a number of improvements in the construction of Theodolites, Levels, 
and other implements of precision. For a large collection of geodetic instruments 
of the highest degree of excellence, many of which were improved by members of 
the Corps, and made in the shops of the Survey. 

4. For important improvements in Pendulums for Gravity work, namely: the 
transfer of the knife edges to the supports whereby they can be polished or sharp- 
ened without affecting the pendulum; for the means of determining the period by 
the principle of coincidences; for the consequent reduction of size and weight, facili- 
tating transportation and manipulation. 

5 .  For the instructive object-lesson presented in the Model of the United States, 
including Alaska, by which the true curvature of the earth is clearly shown, and the 
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relations of heights and distances by the employment of but one scale. I t  exhibits 
in an ingenious manner the direction of the magnetic meridians, and also the prin- 
cipal triangulation of the United States and the position of the base lines. 

6. For various ingenious devices for securing the greatest possible accuracy in 
the Measurement of Bases, and for determining the errors incidental thereto. For 
carefully engraved charts, a collection of the Annual Reports of great interest and 
importance, and complete sets of Tide Tables and Coast Pilots. 

7. Fopevidence of the fine construction and precision of $he standards of Jength, 
weight, and volume, constructed in the shops of the Bureau. For the representatives 
of the International Metre and the British Imperial Yard. 

' 
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TA-BLE No. I .  

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, 1893. 

TABLE No. 2. 

Sta'tistics of field and office work of thc Coast and Geodetic Survey for the fiscal year 
1892, and total to June 30, 1893. 

TABLE No. 3. 
Information furnished to Departments of the Government in reply to special requests, 

and to individnals upon application, during the fiscal year ending June 30, 1893. 

OFFICE REPORT 'No. I .  

Report of the Assistant in charge of the Office for the fiscal year ending June 30, 1893. 

OFFICE REPORT No. 2. 
Report of the Hydrographic Inspector for the fiscal year ending June 30, 1893. 

OFFICE REPORT No. 3. 

Report of the Disbursing Agent for the fiscal year ending June 30, 1893. 

OFFICE REPORT No. 4. 

Report of the Assistant in charge of State Surveys for the fiscal year 1893. 

OFFICE REPORT No. 5.  

Report of the Assistant in charge of the Office of Standard Weights and Measures for 
the fiscal year ending June 30, 1893. 
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Stolimnir Bornoy, osslstnnt _ _ _ _ _ _ _ _ _  
.. -- .- . . 

87 

L'ocnlitica of work. 
. .. . . . .. - .. . . .. . . . . .. . . -.-. 

Cont!lrnntlon of tho topography and hydmgraplry 
(&e aleo of tho Nortlioantorn llouudnry Lakes. 

TABLE NO. 1-1893. 

Distribution of the PieZd,Parties of the Coast and GLsodefic S U U J ~ ~  ufon the Atlantic, Guy of Mexico, and 
PaczjZc coasts, and in the inferior of the United States, during the fiscalyear ending Jwne 30, rS93. 

I.-EASTERN DIVISION-STATES E A S T  O F  T H E  MISSISSIPPI RIVER. 

1. Mnlno. 

2. h'ow Hnmpshlro. 

9. Vormont. 

4. Mwenchueotte. 

6. Illiodc Island. 

0. Oonuocticnt. 

7. Now Tork. 13. Vlrginin. 18. Alnhninn. 23. Indlnnn. 

8. Now J o m y .  14. S o r t h  Cnrolina. 10. Miwlssippl. 24. Illinoia 

0. Ponnsylvnnla. 1G. South Cnroliiin. 20. iuirhignn. 26. Wrat  Virginin. 

10. Dolnware. 16. Qeorgln. 21. Wieconsln. 26. Koritiicky. 

11. Muryluiid. 17. Florida. E. Ohlo. 2'1. Tonuowo.  

12. District of Coliin~liln. 

StntoS. 

Maine _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
__ 

2 

3 

4 

6 

0 

7 

8 

0 

10 

11 

12 

13 

14 
16 
10 

17 

Topogmph y _ _ _ _ _ _  _ _ _ _  
Ifydrography 

Pown brundnrysurwye.  

3pc ln l  topognphy 

I'hyslcal hydrography- 

Tldal otqorvntions 

Tldal oliservntlons----- 

Topography _ _ _ _ _ _ _ _ _ _  
Topography 
Tidal ohorvatioua _ _ _ _  
TopOgnp11y _______-- 
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Tidal station nnd tidnl. 
iudicatnr. 
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H. R. Rlnriniliu, m i s t o u t ;  E. 0. 
Fiwhcr, chiof inntnrmunt innkor ; 
J. C. Spauldlug, tldnl obsorver. 

TABLE No. 1-Continued. 

Tidnl ol~sorvntions----- 

hodo t i c  opont ions _ _ _ _  

I‘idal obsarvntions _ _ _ _ _  

New York _ _ _ _ _ _ _ _ _ _ _ _ _ _  ho 1 I - .  

J. Q. Bpnulding and  Eugeiio Veitli, 
tidni obaorvom. 

Prof. E. A. Uowner, nctingaeaistnnt; 
Q. A. Fairtlold, assistant in clinrge 
of Statu siirvoys. 

S. C. IlcCorklo, assistant (pnrt of 
rrnaon); I(. niellliu Unche, iumistaut 

New York ___________--- 

lopography nncl hy- 
drogrnptiy. 

I 
New Jersoy _ _ _ _ _  _ _ _ _  
Now Jorsey _._..__-_____ 

Ponnsylvanin _ _ _ _ _ _ _  .___ 

Pennsylvanin - _ _ _ _ _  ---- l lcnry L. Mnrindin, mistaiil.-----. 
I 

lnrylnnd _ _ _ _ _ _  _ _ _ _  _ _ _ _  
Mnrylpnd _ _ _ _ _ _  I 

District of Columbiii---- 

District of Columbia---- 

:opogrupliy und hy- 
dnigriipliy. 

blarylnrid nnd Virginia- 

Virginia _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  

Johu  W. Dunn, nenintnnt _ _ _ _  _ _ _ _ _ _  

1 
Virginia _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

htnrmination of posi- 
tions of Ilghthouwcn. 

’hyaicnl hydrography--. 

1 

2 

2 

2! 

2: 

24 

2! 

21 

2i 

2E 

21 

3( 

31 

Floridn ____________.____ 1 
Florida _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  i 3 4  Topogrupliy and hy- 

Florida--. _ _ _ _ _ _ _ _ _ _ _  -..I 
Alnbamir _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ !  30 Umonnniaariiico _ _ _ _ _ _ _ _  

33 I Geodetic lovolinu _ _ _ _ _ _  

I I drogrnlhy. 

I I drogrqiliy. 
3 G  Topogmplly nnil hy- 

I 

i 
I 

i itoction. 
Wost Virginia _ _ _ _ _ _ _ _ _ _  3’7 Tri~unotnotr i rnl  r o 11- 

___ ..... -- .... -. ............... .- . -- 
Pemonn conducting opontions. ! ... .... .... 

Opentlons. 
- 

Topogrnphy _ _ _ _ _ _ _ _ _ _ _  Homer P. Rltter 

l n u ~ c  \Viiintoii, w i n t o u t  _ _ _ _ _ _ _ _ _ _ _ _ !  Liuu of pn&w IevolN ru-run bOtwPoU St. Augustine 

W. 1. Vinnl, nwaiatnnt _ _ _ _ _ _ _ _ _ _ _ _ _ _  Cornpl(ition of tho t ~ p O g ~ l l l l Y  nlld hydrogrupliy of 
nnd Ccdur Iioys. 

t l ie .Cnloounl intcl~~~ r i m .  (So0 also Connucticut.) 
1’. A. Wolker, ur*irtiiiit ____. _ _ _ _ _ _ _ _  Topogrslhic  and hydrogmplllc survoyof t$o Block- 

wirtur Rivor nsd ita tribiitarics. 
IC. wgllt,y I%rkiiiu, r w i s b u t  _._. .___ Iloconiinlsarrnco lrnd aignnl building for the oxton- 

d o n  of tho IiriliiwY trinngulntlon i n  Alnbnrnn 
townrd the  Gulf of Mexico. (Sou nlso K n n m  nnd 

\V. 11. Ihirfield, siibnwlstnut L---- Conii~letlun Of tho Observntions roquirod to conumt 
tho Iinupw1111 IlOeo liuo, St. Albniw, with tlio 

(SCO nlno Connecticut.) 

Colon1do.) 

I 

biindnry Iino nurvoy-.. W. C. Ilodgkins, iuaistnrit _ _ _ _ _ _ _ _ _ _  i I 
I 

:nrlntloii of intituile.. FXwiii Sinitli. nnnintnnt _ _ _ _ _ _ _ _ _ _ _ _ _  I 
’idni oiWorvationn----- A. S Clinntic, rliicf of t i h l  division- 

Sxpcriinvulul leveling ! Androw Ilrnid, nwiatnut; Isruic 

I . ’  

cd Imcision. 

! 

I 
’opogrnphy nnd hy- 
drograpliy. 

I 
‘idal o h k i t i o n s  _ _ _ _ _  

Locnlitlen of work. 
~ ................ 

Topogrnphionl survoy of Ellis Island. New York 
llnrbor for  tho U. S. nllronu of Immigrntloii. 
(So0 alw Sjwcinl Oporntloris.) 

FCtolJliniimant of an nutornntic tido gauge arid 
orcctlon of n tidnl indicator nt  Fo r t  Haii~ilton, 
Now York Ilnrhr. (Suo aiao Rlassaehuaette and 
Pounnylvnuln.) 

Close of tidnl record nt the nutomntic tidnl ntntion, 
Bandy Hook, N. J. 

Advnuro of roconnnimnco nnd trinngulntion in  tho 
southwestern pnrt of tho Statu of New Jersey 
toward tlic Dolnwnre River. 

:io30 of tho nvriee of tidnl observations nt tho nuto- 
inntic gnugo station on South Wlinrvca, Phlin- 
dolphin. 

for tho piirlwacs of n qunrnntino bUitloii. 

nlso lae8ncliutietla nnd Now York.) 

I’onnsylvnnln nrid Dolawnro. 
Opcrntions.“) 

villo, Yd. 

tho liiirpcmoa of n r~unrnntiiio btatlorr. 
Kew Yoric and Connocticut.) 

ntntion, Navy Yurd, Waahingtun, D. C. 

Iurvcy of pnrt of Roody Inlnnd, Dclnwwo Rlvor 
(Sno 

iurvcy of tlio boundary Hno bctwcoii tho Stntoa of 
(Sco nlno “Slimial 

)barrvntions for  tho varlntion of lntltudo nt Bock- 

Iiirvey of Hog Islnnd, Pntuxent River entrnnco, for 
(900 nlso 

:loso of the tidiil record at t ho  airtomntic gnuge 

h e n  of oxporlrncntni lovollng of precision run  In 
Wirintoii, nnnintnnt; Johu  Ni.iwii, I 

si i t )~nintni) t ,  F. A. YounK, sob. I 
anis tout .  

Licut. L. K. Iloynolds, U. S. N., RInrylnnd Point, Potomnc Ilivor, Tirngier Soiind. 
nrwiatnnt. , ctc. ( S o  nlm lruwnchusotta.) 

Jnnies I!. Unyior, iilwintant _ _ _ _ _ _ _ _ _ ~  Surroye for  donning nnd iiinpping limit8 of oystor , 
I Imls for tho Stnto of Vlrginlu. (Sou ulwo “Spocinl I ~porutioris.”) 

C. Ii. Boyd. ~ ~ ~ ~ i n t o t i t - - - ~ l - - - - - - - - - - ,  Cornplotion of tho topogrnphic and Iiydrogrnplilc 
~ rcaurvcy or tlio Appoiimttox Ulvor to itajiinctiou 
~ with tho JnmesIlivor nt  City I’oiut. (900 nlao 

IHIUIC Winntori, n*Ristnnt-------_----l Closo of tho rocords from tho automntlc tidnl 
stations at St. Augustine nnd nt Cudor Keys. (&e 
nlm I i s n w  niid District of Columliln.) 

Wilahiiigtoii, D. C., fo r  dotormining tl iv liriiit of 
Rc:ciirucy nttnintiblc i n  tl iu work. 

I Connecticut.) 

, 



REPORT FOR 1893-PART I. DISTRIBUTION OF FIELD PARTIES. 

T A B L E  No. I-Continued. 

Stntea. I I’urtirs.; Oprntioiis. 
- 

Mlnnesotn No. 40 Goocletir _____________ i . .  
Kansas _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  41 Triangulation _ _ _ _ _ _ _ _ _  

K n n m  _________-____ 42 Godutir  lo<rllng _ _ _ _ _ _  1 

89 

I’nrnona condurting rqiunitiona. Lmli t ief l  of work. 
--- 

Prof. W. It. Hnng, nrtirig nusintnut; OccllFrtion of Rtntionn in continuntion of tho tri- 
Goo. A. FnirRold, nnniatirnt i l l  nngulntioti ol tho Stuto of Minnosote. Chuncr- 
ctinrgo ofktntu snrveyw. tion nf portnnriont bench innrks in  Minrioqioliw 

Ivy ItlUCiNO loveling w’itlr tho Sl lu~~ i r rg  Avenue 
Birao. 

w of tlio tniiiwontinontnl triniignlution nenr 
tho thirty-ninth pnrallel. 

F. D. Gnmpor, m i a t n n t  _ _ _ _ _ _ _ _ _ _ _ _  Contiinintion to (!IO wostwnnl iu  tho Stnto of Iinn- 

l w r c  \Vinnton, Nmistnnt _ _ _ _ _ _ _ _ _ _ _ _  Liiira of ger*lotlc lbvoling ixirriod from Olntho, 
Kiina. ,  tm‘i.,ml For t  Smith, Ark. (Sen nlso Dls- 

KnnrnR nnd Colorndo 43 Trinr.gulntion _ _ _ _ _ _ _ _ _  I F. W. I’nrkine, nnnietnnt ____________ 1 i 
! 

i rind iiiiignetic work. nnni, n~~I~nnais(iiiit. 
Tuxna nrid Arkunmn-----! 44 Longitiide, I n t i  t 11 d c, C. 11. SiIIcInir, nsaintnnt; G. I<., Pllt- 

111.-WESTERN D~V~SION-STATES A N D  TERRITORIES BETWEEN THE 

trict of Columbln and Rorldn.) 

ninth pnrnllel, cnrriod from statious in Xnnrne 
wrwtanrci into Colorndo. 

El I’,iwo, l‘os., nud Little Rock, Ark. 
fitrniu, Xovndn, niid 1Iontann.) 

l’rininry trlimgnlntlon along or nom tho thirty- 

(Sou nlso Alubnmn.) 
(See nlso %all- 

40. Cnllfornln. 
41. Ompon. 
42. Wuslilngtop. 

Toxnn ._________________ 45 ~ l ~ ~ g i ~ ~ ~ t i ~ ( ~ i ~ ~ r v ~ ~ t i , ~ i t n - -  

Toxns __________________! 4G ILi!coiiiiuiunnncc ________, 

I i  I ! 
‘ i  

&atw or l’urritorirs. 
--___-_ 
Califurnin ____________. 

Callforiiia ___________- 

It. 1. Iliiltnr, irn..iwtnnt; I.. G .  R.liults. I >In~iiut ic  recon1 coutillllod ut  tho solf-rogisterlng 
’ stutioii I~lllwldo Rnncli, Sno Aiitoiiio, Tex. 

Stulininii Fornuy. aanintnnt _ _ _ _ _ _ _ _ _ _  Rot~oiitiniarnnci~ for tlio oxtoiislou of tho trlangnln- 
tion of t l i v  Unitcd Stntca und Nuricnn Boundnry 
along tlio Ilio Qrnnrlo from tho Clrisoa Mountains 
to Englo Fnw, Tcx. (See nlso Ilnluo.) 

- 
L’nrtiun 
-. 

No. 4 1  

48 

49 

60 

61 

I uotic ok rvn t ious .  

I 
I 
I GO I’rlmnry triungirlntlou - 

ROCKY MOUNTAINS AND T H E  PACIFIC. 
43. ldnlio. 4G. Nrvndn. 49. Arieonir Territory. 
44. Montnnn, 47. Utnh Torritory. 50. Turritoiy of Now Nexioo. 
15. Wyon1ing. 14. Colorndo. - 

I’creoiin coudiictiug qwriitioiin. Locnliticta of work. I .  

O~tomtlolls. I . . .  . .  . .  . . . . .. . . . . -. 
~ . ~. 

Hydrogrni,liy.---_-----l F. Wcstdnlil, <lnuigIitaninn nuil I!).- ’ Snrvoyn und osnlllinntiona il l  Suntrr Nonicu ~ a y  

Wni. Eimboek, nanintnllt _ _ _ _ _ _ _ _ _ _  

63 

. 84 

n 1 1 d  I n  CnrIul~l uny. 
Itorurvoy of tho nortli slioro of t he  nntrnnco to Snn 

Frnnciaro Ilny ~ ~ L ) I I I  IIorn~?ahoo llny to Itodoo 
Lngoun. 

~ u r v o y ‘  uf tho Cnliforiiin-h’ovirdir h n u d n r y  lino 
f~’o in  I d ; o  Tiillon t o  tho Colorndo Itivor. 

Continuation of rnconl nt tliu nntonrntlc tldnl atn- 

I’rrsldlo of Snn Frnnciuco. 

Continuntion of tliu pritnnry triungulntion of tllu 

tlon. Snusnlito, Sun Frnucisco Ilex. 

conk [sf Cnlifuriiin,nortli of &ii Fmncisco nay. 
(Sce uluo “ S l w i n l  Olwmtioua”) 

Chrouomotrlc loiigltudcs TncornuSitkn; triniigu- 
lution, toliogrnpliy, nnd Iiydrogrnpliy, Tncoma 

Trlnngulntlon of tho Strnit of Junn do FUCI). (Sm 
nlso Speclol Opurntlons.) 

Coinpletion of the longitlldo detonninntion, nolona- 
Yullowtouo Lnko Station, und of tho obnervstlons 
for Lt i todo and tho inngnotic olonionts at Yollow- 
atolio Lnkr. (Seo nlso Oilifornin, h’Ovnd0. Texas, 
niid Arkniisas.) 

Ewtsm Utuli and \vi*storii Colordo.  
Ihatorn Colorudo nnd wratorn Kansns. (800 also 

H d d l n  Division.) 
. -_______. . -- - -. 
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IIydrogmphy and gen- 
oral survoys. 

I Jydrog~phicsur~oye--  

Chronomotrio iongi- 
tudcs; obsorvntlons 
for latltudo and tilo 
magnotic oidmente. 

TABLE No. I-Continued. 

IV.-THE DIVISION OF ALASKA, INCLUDING ITS COASTS BORDERING ON THE PACIFIC 
OCEAN, ON BERING SEA, AND ON T H E  ARCTIC OCEAN; ALSO ITS INLETS, SOUNDS, 
BAYS, RIVERS, AND T H E  ALEUTIAN AND PRIBILOF ISLANDS. 

Llout. Commander W. I. ?doom 
U. 9. N., aasiatant. * 

Liout. W. P. -9, U. 8. N.,nssistnnt 

Frcniout Momo, subwlstnnt ; J. E. 
McCmtli, u s e l e t a n t ;  J. II. 
Turnor, 81ibnI38lMtnUt. 

Torrltory. 

&Outheaatern Alnakn 

E. 0. Ogdon, assistant ________' 
0. H. Tittmann, assistant 
E. F. Dlcklns, assistarit 
J. E. BIcQrath, w l s t n n t  
Homor l'. Bittor, export obsorvor; J. F. P r t t ,  waistnut; W. C. 

Hoclgkfne, assfstunt ; P. A. Wolkor, mle tnnt ;  Bromont Ilorso, 
osaletant ; J. A. Flomor, naslstnnt; W. D. Falrilold, analetaut; 
F. A. Young, aasistnnt. 

Boutheastorn Alnaka 

Bonthapstarn Alnskn 

Eastorn and sontheast- 
ern AlasLa 

l b t e r n  and muthonet- 
ern Alaska. 

- 
PurtleR. 
- 
No. 68 

69 

W 

01 

02 

Oporatlons. I Porwnn conducting opcmtiooa. 

Triangulation, chro- 
nometric longitudes; 
obsorvatlon~ for Inti- 
tudo nud tlio mag- 
notic olomentn. 

nod transprtntiou of 
chrouomotom. 

IIydrogmphlc nurveye 

J. E. McQrath, nsslstnnt; J. II. 
Tumor, eubnssletnut. 

Liout. Qilos B. Uarhor, U. 9. S., 
nesiaant. 

tomlitlea of wnrk. 
_. -- - - - . -. _- - 
During tho nonuon of 1882, Bocn de Qnndrn, Koku 

Straltn and Fredorick Sound ; during tho ncmu 
of 1803, Sitka Harbor. 

Dixon Entranco, Clarenco Strait, and Bevlllaglgodo 
Clionnol. 

Compariaoria of chronomotorn at Sitka astrononiicnl 
station with chronomotorn from Ynkutat Ihynnd 
Tacoma, arid latitudo and tho magnetlo olciooiite 
detorminod at Sitkn, d i r ing  sonsou of 1892; chro- 

s o w n  of 1893 with chrononrotomfrom tho Alnska 

Qcogmphlccll poaitlon and height of Mount St. 
Elise, observntioos for latitude, azimuth, und tho 
magnotic ulomontn at a station 011 Yakutnt Day; 
longitudo by chronometric expedltlone to Sitka. 

Hydrogrnphicsurvoys In Yakutnt Bay in tho noaeon 
of 1892 ; transportation of chronomotors from tho 
Alaska Uoiiudary portio8 to arid from tho astro- 
nomlcul station a t  Sitka, in  tho so(ulon of 1883. 

uomotric COmpUri~OIls at Sltka Etation during 

BOUIldUry pnrti8B. 

*%e "Special Opratlous" for tho lirt of oflcora employd in tho slir5%ya rulntlng to tho Boundary lino botweeu Alaskn uud tho British P u ~ l o n s  
in h'ortli America. 

SPECIAL OPERATIONS. 

Pnrtlec 
.- 

No. 03 

w 

65 

06 

GI 

08 

69 

' IO  

71 
72 
73 
74 
75 

--__ --- 
- 

I'crsons coriductiog.opcratlonH. 

W. C. Rodgkins, w i s t a n t  

Edwin Smith. n~mistant 

Jns. n. Uaylor, neslstarit ________________________________________- 
A. T. Yosmnu, ansintant and Uulted Stnbs Commleaionar _ _ _ _ _ _ _ _ _ _  

George D n v i h n ,  assistant 

tucnlltlou of work. 
.. . .- _. . - - - --___ 
Occupation of stntious for oh~orva t ion~ ofcur ronb  In connection with 

tho trial trip of tho tiuitcd Stutoa C N ~ B O T  L)c(mil over tho IO-milo 
rnurno in Long Ielnnd b u n d .  Dotal1 of tho Iffake for tho uno of tho 
Dlplomatic Corps on tho oecaeiori of tho h'aval Boviow I n  h'uw York 
Harhor. 

Complotlon of tho prolimlnary location of tho bonndary Huo Lmtwoon 
tho Stntea of Ponnsylvanla nnd Deiawaro for t h e  Joint Commission 

Coutiuuatlou of tho obRervations for the variation of Intitode at 
Ilockvllle, I d .  

Survoys for tho fituto of Virginia for the deilnltion aud mapping of 
tho nnturnl oyBtor dopodta In tho watorn of tho Stntc. 

Continuation of tho oporotions of the International Boundary Com- 
miesion for tho rolwntlon nod marking of the houndary llno 
Iwtwon tho United Stoteu aud lox lco ,  from tho Rlo Qrandu to tho 
Pacldc. 

&mice as Preaident of n Uoard of Enginoars to deviso a system of 
nowerage for tho.City of &n Francisco, otc. 

Survey of tlio obllquo boundary line botwoon California and Nevada 
from Lake Tulioo to tbu Colomdu Blvor. 

Cornplotion of BUrVOYH for the Ihrbor  Llno Commission of tho &ate 

or those stntoa. 

of WMhlngtOn. 

~~econnaiseanco nnd gonerd survoye on.tho Unuk, SUklno, and Taku 
riven and ou Uolkhnm b y ,  and clrronomotrlc lougitudo exchanges 
with Eitkn nstronomlcnl station for thocollection of dntn to onable\ 
thb United Stat= and Cnnudiau Commlselonorn to roach un agroo- 
mont respoctlrlg tho locution of the houudary llno botwerri Alaakn 
aud Uritieh Columbiu. 

Tmdngs from automatic tldo-gauge rocord a t  Honolalu, Oahu. 
. - .. - .. - - -- - - 
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TABLE NO. 2-1893. 

Statistics of $eZd and o$ce work of the Coast and Geodefic Sumty for the jscat year 1893, 
and totaC to June 30, 1893. 

\ 
RECONNAISSANCE. 

Area in square statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _  -__-_- -_ - - -  
Parties, number of ________.__________________________ 

BASE LINES. 

Primary, number of _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Primary, length of, in statute miles _ _ _ _  _ _ _ _ _ _  -_ - -__- - - -  - 
Subordinate, number of _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ - _  _ - -  
Subordinate and beach measures, length of> _ _ _ _ _ _  _ - - - - -  - 

TRIANGULATION. 

Area in square statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Stations occupied for horizontal measures, number of _ _ - _  
Geographical positions determined, number of - _ _ _ _ _ _  _ _ _  
Stations occupied for vertical measures, number of - _ _ _ _ _  
Elevations determined trigonometrically, number of _ _ _ _ _  
Heights of permanent bench marks by spirit leveling, 

number of _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  __ -_  _ _ _ _  _ _ _ _ _  
Lines of spirit leveling, length of, in statute miles---- 
Triangulation and leveling patties, number of------ - _ _ - _  

ASTRONOMICAL WORK. 

Azimuth stations, number of . . . . . . . . . . . . . . . . . . . . .  
Latitude stations, number of _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
Longitude stations, telegraphic, number of - _ _ _ _ _ _  - - _ _  - 
Longitude stations, chronometric or lunar, number of- 
Astronomical parties, number of _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  

MAGNETIC WORK. 

Stations occupied, number of _ _ _ - _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _  
Magnetic observatories occupied, number of - _ _ _ _  - _ _ _  - 
Magnetic parties, number of - _ _ - _ _  -----_-_____ _________ .  

GRAVITY MEASURES. 

Home stations occupied, number of ir--_----.__----_--_. 
Foreign stations occupied, number of _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ .  
Parties, number of ___________________________________.  

Total to 
June 30, 1892 

287 186 
13 621 
25 773 

978 
2 399 

930 
4 624 

27 
25 

During fiscal 
year 1893. 

I 2  860 
. 4  

0 

0 

18 

26 

8 0 9 4  

548 
36 
87 

282 

2 

9 
17 

7 
15 

' 2 *  

3 
9 

40  

14 
It 

3.' 
3 
2 

295 28d 
I3  903 
26 321 

I or4 
z 486 

27 
28 

~~ 

Two old statious m-occupled. 
t One old atatlon. 
**Three old atatlonu reoccupied. 
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TABLE No. U o n t i n u e d .  

I I 
' Total to i June 30, 1892. 

- . - - . . ._ . ._ 

Parties doing tidal work in connection with hydrographic 
work - _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  - _ _ _  _ _  - _ _ _ _ _  - _ _ _ _  - _ _ _ _  - _ _ _  - 

staff and box gauges discontinued _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Staff and box gauges established-- _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  _ _  . 

RECORDS. , 

i TOPOGRAPHY. 

Area surveyed, in square statute miles- _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1 
Length of general coast, in statute miles _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ I  
Length of shore line, in statute miles, including rivers, I 

creeks, and ponds _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ ;  
Length of roads, in statute miles _ _ _ _ _ _  _ _ _ - - _  - -_- -_ - _ _ _ - -  I 

Topographical parties, number of - _ _ _ _  __ -___  _ _ _ _ _ _  _ _ _ _ - - I  _ _ _ _  
I 
I IIYDROGRAPHY. 

' 

- - - - - - - - _ _  - - -  
2 214 
2 213 

37 415 
I O  865 

Geodetic leveling observations, number of vols., originals. - 
Geodetic leveling observations, number of vols., duplicates- 

Computations, number of cahiers _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Hydrographic soundings and angles, originals, number of 

volumes - _ _ _ _ _  _ _ _ _  - - _ _ _  __-_ _ _ _ _  _ _ _ _ _ _  - - - - - - _ _ _  _ _ _  
Hydrographic soundings and angles, duplicafes. number 

Computations, number of volumes _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  

i 

I 

Parties, number of, in charge of naval officers _ _ _ _ _ _ - - _ _ - -  - 
Parties, number of, in charge of civilian officers _ _ _ _ _ _  _ _ - -  \ - 
Number of miles (geographical) run while sounding. - _ _ _ - - I  

Area sounded. in Square geographical miles. - _ _ _ _  - .  _ _ _ _ - _ '  

Miles run additional of outside or deep-sea soundings. _ _ - -  
Number of soundings _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  - - _ _  _ _ - _  
Deep-sea soundings - - _ _  - - - _ _  - - - _ _ _  - - - _ _  - - - - _ _  - - - - - - - - - 
Deep-sea temperature observations _ _ _ _ _  - - _ _ _  - _ _ _  - - - - _ _  - - 
Current stations, number of, occupied by hydrographic 

t '  

_ _ _ _ _ _  _ _ - -  --- 
_ _ _ _ _ _  _ _ _ _  --- 

4 352 
______. _ _ _ _  _-- 

12 256. 

During fisca 
year 1893. 

1 5  

48 I 

49 

2 5 0  

I35 
I39 

8 
80 
17  

352 
75 
77 
56 
26 

2 5 0  

2 0  

Total to 
June 30, 1892 

37 59' 
11 056 

95 929 
48 746 

12 506 

I 
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TABLE No. 2-Continued. 
I 

- -- 

Tidal and current observations, originals, number of vols-. 
Tidal and current observations, duplicates, number of vols-. 
Aggregate years of record from automatic tide gauges- _ _ _ _  
Tidal stations for which reductions have been made . _ _ _ _ _ _  
Aggregate years of record reduced _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  

MAPS A S D  CHARTS. 

Topographic maps, originals. - - - - - - - - - - - - - - - - - _ _  _ _ _  
Hydrographic charts, originals- - - - - - - - - - - - -. - - - - - - - - - - 

ENGRAVlNC A N D  PKINI'INC. 

Finished charts published from engraved plates, total num- 
ber of _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ c _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  

Engraved charts withdrawn from circulation- _ _  - - _ _ _  - _ _  -. - 
Engraved plates of preliminary charts and diagrams for 

the Coast and Geodetic Survey reports, number of _ _ _ _ _ _  
Electrotype plates made _- -_  - _ _ - _ _  - - -__ -  - - _ _ _ _  - _ _ _ _ _  _ _ _  - 
Charts published by photolithography, number of----- _ _ _ _  
Charts published by photolithography withdrawn from cir- 

culation - - _ _  - - __-_ _ _ _ _  _ _  - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Engraved plates of Coast Pilot charts _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Engraved .plates of Coast Pilot views _ _ _ _  - _ _ _ _ _  - _ _ _ _ _  _ _ _ _  
Printed sheets of maps and charts distributed _ _ _ _  - _ _ _  - _ _ _  
Printed sheets of maps and charts deposited with sale agents. 
Printeg sheets of maps and charts sold a t  Coast and Geo- 

detic Survey Office _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I 

Total to 
lune 30,1892 
____ 

4 742 
3 141 

284i 
I 596 

308 

2 060 
2 310 

500 
I82 

During fiscal 
year 1893, 

295 
196 
9t 
27 

9 

39 
52 

'4 
I 1  

74 
52 

15 

4 
0 

0 

55 026 
26 980 

736 

Total to 
June 30.1893. 

5 037 
3 337 
291 

I 623 
317 

2 125 

2 362 

523 
I93 

* Ueginuillg July I ,  1884, tu and iucludlug Julio 3% IM'U. 
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Name. Dnta furnished. 

TABLE NO. 3-1893. 

-- -__ A_- 

18!lZ. ! 
Jilly 1 ~ D. W. Flaglor, Gon., U. 9. A,,  Clilof of Iluronu of Ordnanco.-l 

2 ~ Ilonry Woodward, Mlddlotown, Conti _________---_____-___ 
G 11. L. Dilwortli, Oon-tcrvillo, Del _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
5 IL J. Wmshlngton, Doundnry Commimloncr Maryland aud 

6 lion. C. K. Davle, U. 6. Sounto _______-____-______________ 
7 : L. A. Coolidge, U. 8. Rocordcr _________________--_________ 
7 I It. L. Dlakoman, Barbourville, Ky _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

7 Prof. Vf. W. 8endricknon, U. 9. Nauticnl Almanac-.------ 
8 Y h t u  Dopartmont 
8 D. 0. Houston, &I. U. 8. Engineers . . . . . . . . . . . . . . . . . . . . . .  
8 : 11. G. Wclty, Clvll Englncor, Baltimoro _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

10 F. D. LefRugwcll. Damnucue, Yn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .  

I 

VI rglnia. 

i 
21 J. W. Votoy, Uniroreity of Vormont _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Zl , C. If. Rocktvoll, Tarrytowu, N. Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
23 ’ J. Waltor TrOwbrldgo, Now York Clty ___________________ 
25 D. 1. Ihrr ingor ,  Geologist _______________________________ 

! 

1 

Information furnished t o  Departments of the Government in r@ly to special requests, ana’ io individuals 
iLpon applicah’on during the fiscal year ending Jwie 30, 1893. 

I 

Accoleratlon of gravity at Bantn Cruz, Cal. 
Diatancos ou the  Counoctlcut Rivor. 
Appoudlcas Hoe. 7 and 11, Reporb for 1888 and 1889. 
Copy of tho boundary Uno botwwn MIgryland and Vlrglnln. 

Dlntaucos betwoon various polnb on the  Groat Lakon. 
Copy of tlie survey of tho IJrszoe Rlver. 
Epoch whon the magnotlc needle rovoreed Itn directloo fmm aast to west In 

Manuscript of Pwlflc 0 o w t  tldo tables. 
Dlstauccs, nroas. otc., lu Borlng Son. 
Tracing of hydrogrnphy of Stnmford Earbor, Conn. 

Drietol, Toxin. Appoudlr So. 0, Report for 1882; aiid Appcudlx No. 7, 

Copy of tho skokh  of trlnngulntlon of Balttinoro Ilurlmr. 
Poaltion of one aatronornicnl and two goodotic points uuar Goodaon, Va., and 

Roporl for 1884. 
Eo lghb  of BIounts Killington nnd Manenold, and maultsot m8gnoticobsorva- 

tloue at Dnrllngtou and Itiitland in 1800. 
Goographlcnl ~ioditiona. dietanco, and nzimutb, aud dosck$ptlons of statlons 

Duttorinllk and Weasal. 
D a h  rolntlng to amns of Australla and of tho Unltnd Statm, orcludve of 

Alarka. 
Lntitudo and 10ngltUdO of 0apou Springe, W. Ya.; also magnotic docllnatlon 

tho vldnl ty  of Burbonrville. 

S. S1iofford, Snrvoyor to M~.ssacliuartb and Now IIaiiipahiro 

Dopnrtmuutof Ytatu. ___________________________I______. 

llnuiidary Cnniinllwrlon. 

3nrrocted holglit oPbeucli inark at tho new Clty Hall buildlug, Itlchmond, Va. 
ltoriinrka on Prof. Quiniby’a rosults in counoctfon wllli tho Ma8aachueotLsand 
How .Uatnphiro boundary. 

Binlnbcddrawingsfor ~~llotolitliographlng,of t he  following map, vlz: (1) Map. 
of l h r l n g  800 and tho North I’aclRc Oceau ; (2) mlgratlou chart  showing 
lmnitlon of tho Alnsknn s o d  liord from Jauuary to July ; (3) map showlng 
poaltlou of sonling v c a e l s ~ o i ~  or  warnod in 1886-’87 and 1880; (4) map 
showing position of scallug vessols selaod or  warnod in 1801. Map showing 
pwition auil uumbaruf mal ohorvsd iu Boring Scaroportcd by U. 9. voeaola 
nial, a~idwing roeorvations by NOX~CO i n  Lowor California. Map showing 
reaervaliona by Ceylon. Map showlng reservations by Rub la  In IVhito 
%a. Map showing rueorvntlona by Algeria. Map sllowlng rcsormtlons by 
Slcily. Y a p  showlug rueorvatlonu hy Sardlnln. Map showlng resorvntlons 
by Panama. Ynp sliowing reservations by Australla. Yap showing rosor- 
vntious by  Now Zanlaud. Mapsho\vlng resorvatlonqon thocowtof  Icolnnd. 
Map showing renorvatlous on tho coast of Scotland. Diagram A, malo sod, 
natural condition. Dlugram B, Caiiinlo mal, uatural cundltlon. Diagiulu 
c, malo son1 undur proporly rcgUlatud kllllng. 

Btatlstical map o r  diagram of dates of lnrwrtant  ovontn Iron tho domrturo 
I of Columbus to  dnto. 

L. H. ltogora, Ilmtoii, Maw _________________-_._________ Urngraphical Imsttlou and holglit of Mount Weshiugton, N. E.: also lltnoe 
wlicn obeorvatlons woro mado and nainus uf oLsorvure ; nlso dlataiicm from 
Iirinclpal aurrouuding trigouoluatrlcal etatlons nud othor aVItementa boar- 
iug on vidbillty. i 
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Arthur  K. Butler, New York City 
Edwnrd Cilhoua, Sew York City ------------___.---------- 

John  R. Smith, I’rovlncetowli, More _________..._. -______. 
Oecnr IIinriclis, Ciril E:nglnecr, WnsliinKton, D. C.----.--- 
J. Fuonlen y Mufiiz _ _ _ _ _ _ _ _ _ _  
N. SpulTord, Survoyor to PInaaachuauttannil Now 11urniIsliiro 

lbunda ry  Coouniseioii. 

H. Van Duzel, Civil Enginour, I’hildclphiu, Pa----------- 

J. )V. I’owdl, Diroctor U. 8. acoloEicn~ hrVCY------------ 

TABLE No. 3-Continued. 

Tidnl I l n t n ,  Bronx Illvor. 
Ciirruut d u t ~ ,  Drignutiriu Shoal, N. J. 
Tidal ilrbtn, l’ruvincrtuwn, JInss. 
Irifurnmtioti rognrdiiig dntnon tho 1-80 000scnlocharte of tho ChosapM~ke h y .  
Blnu Appondiconof Roporta1880-’90, two Bullotius, nnd Tnblo of \Veighte and  

BIiwmrew. 
Copy of l’rof. Qnlml~y’s descriptions of atntions, 1880. Alatractaof anglee, 

triiinglo d d u  nud position computations, 1 8 8 ~  nnd 1x87, vidui ty  of tho S o w  
Hniiqdiiru nnd 3lassnclrusotte boundary. 

Suvrn goodetic positions of stations, vicinity of 1106 unil I’aramoro Islands, 
A~~coinack County, Yn.; sleo descriptiona of ntations. 

Tw~~nty-ouogeudotlc poeitionsnl~out Ytutlon Shormau, Wyo., with descriptions 
of IJZW Htntionn. 

Dnto. 

J. P. Dognrt, Now IIavon, COUn ---- ..................... 

1892. 
Aug. 8 

I 

10 
12 

15 

f8 

i n  

18 

19 Appuudlcca Noe. 7 nud 11 of 1888 and 1889, inogonic chart for 1885, and romnrka 
on loan1 mnguutlc dlaturbuuccs itbinit SI:W IInvpn. 

Name. Data firrnishod. I 

20 J. 6. I’circe, Cuslumlrousu, Cil~CiUIlilti, Ohio -------------- Tracing of topography and Iiydrogrnphy of La Coeta Island, ontnruco to 

J. B. Uion, N o w  York City ............................... 

F. D. Lefnng\vell, CI.llko\\% Va-------------------------- 

A. T. LIwmnn, C ~ l n m i e h ~ c r  MexiCarl Dollndnry SIlrvc’Y-. 
J. BIickeudorfar, Ollkllhnd. JIo--------------------------- 
D. Y. Morris, Minneapolis, ~ I i l ~ l ~ - - - - - - - - - - - - - - ~ - - - - - - - - - -  

W. J. Latlmor, Surveyor, Anucoatiu, D. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
W 11. Spodcling, New York CitY-------------------------- 

A. GlcnaiJn, BUflfiIO, N. y 

29 

30 

31 

81 

2 
supt. 1 

3 

, 

7 

. every yenr botwvmu 1790 nnd 1900. Appondicos 7 of 1888 and I1 of 1889, and 
two inogonic chnrtn for 1x85. 

h t i t u d c s  of thlrtoeu and lougiludon of throu nstronomicnl stntioiis near tho 
New Yorlc und Penusylvania boiiudary 1100. 

lnforuintlou sa to wclllnr cllnup) of thu ningnotir decllnntion iu s o u t h ~ o s t  
Virginin, Appendix No. 7, Ilupurt for 1888, nnd two isoguliic cliarla for 1885; 
nlso Ap1wiidix No. 11, Report for 1885. 

Soten und I L ~ I U ~ ~ H  for latitudo and loiigitiidc of Stntion Nopilau. Ariz. 
Aplnri*ut plncca of t w c h  stars o b w v c d  by him >Iurch 17 n ~ l d  i n ,  1886. 
Geogrnpliicnl positiuna, clilloroncu of  time, uitd olcvation of flftuon etatlons In  

Mluuunotn, Illinois, Louisiaiin, alissourl, Niclilgnn, nud ~Viscu~ielu. 
Appoudicos 7, Report of 1888, aud 11, Iloport of 1889; inogoulc char t  for 1885, 

and ir copy of King’s Innp of tho  District of Columbiu. 
Magnotic ducllnntion arid sucular ollnugo n t  Stnfiord, Coon., and coplos of 

Appcndlcon 7,’Roport of 1888, auil 11, Ilapurt of 1@9. 

Lougtlts of arm of moridiaus nnd pnrnllels, and rofvronce tu history of tho 
nicrrnuro of tho cnrth. 
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Datu. 
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SOpL 23 
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Namo. Dntn furnlshcd. 

Ohm. E. L. D. Dnvia, MOj. U. S. Engiooorn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Trncing of l o n n t i c o  Crook and of Milford Hevcn, Va. 

TABLE No, 3-Continued. 

27 . T. IfcCnbc, Depot Quartormaster's Otllco, Wnnlilngtnn, D. C. 
21 , J. Y. Lo Dnron, Jncksoiivlllo, Fin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
21 i W. B. Coclirnuo, Civil Eugiuour, Stuuifurd, Cuiiu---------- 

S. n. I'otorn, Civil Engineor, New Orlcuiia, Ln .____________ 

I 
I 

21) 

llrforuncos to olovntions and hypomotr lc  mnps. 
Iuforniution nnd advico about height of Lako Miccuaoiiuc. Fin. 
Goographicnl positions a n d  doacriptions of stntlons, viciuity of Sumford, 

couu.  

Eicviitlon of I)uncli mnrka, vicltiity of Now Orlunna. 

G 

7 

10 

12 
I 4 

i n  

I M  

W. E. Iiotchkiss, AsRistniit Eoglnoor, Cudar Blufln, Ala--- 

Dr. Van Ryckovoiucl, lluttcrdiim _______________________  

11. L. Ward, Roctioator, N. Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

'Ciiompsoii 6 Sintor, Ilnllrond \gents, \Vnnliiiigtoii, D. C--- 
A.  T. Nosmiin, Assistuut Coust iriicl Gcwietic Survoy, niid 
U. B. Conimlsaionor Mcxicaii Ilouiiiinry S!irvny. 

A.  F. Parsons, Deputy Lniid Surveyor, Arroyo Qrnndc,Cnl 

Ebnor L. Allor, Instrnctnr in .\etroiioiiiy, Ann Arbor Ob- 

10 , J. L. Hili, Surveyor. LOiig Curnur, nid 

I 

20 0. II. Rylnnd, @ecrotnry llirlinioiid Coi~ogo, IUciimond, Yn 

I 
C. 8. RitcliB. Liont. Corpn of Eiiglnoura _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Thouurn W. Byinone, Cnpt. Corlis of Eiigiuocrn, U. 9. A..  

W. N. Dlnkoniau, Jr., hlt. Vernoii, N. Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Suiitli B Swamoii, I'roprictors of tliu l n r i n o  Record,"-- 

Goorgo W. Olnoy, Editor " World " Almnunc, Now York 

Portlnud, Ora. 

Clovclond, Ohio. 

Oily. 

t o  Lircrpoul. 
Appoiidix No. 10, Ilaport for 1888, and hoight abovo son levol of Solma, 

Akron. York, nnd Attuln. 
Appuiidicea ou soculnr ciinugti of uiagnotlc ducilnntion, iiiid on distribution 

of dcoliuntion, dip, and  intonsity; mngnutic iuolrumoiita nud riiutliods of 

Apimudicca No. 11, Report for  1882. aud h'on. 7 niid 11,  Roi~nrt for 1887. Alao 

n lint of nil t ~ i o  olovntions dbtorinincd by t ~ i o C i u n t  nud Ccodetic Survoy in  
Now York. 

Various eailirig distaiicos from Port Tui~ipa, Flit., l o  Koy \\'ust, Hnvniin, otc. 
Proliminory roeults for Intitide nud lougituiiu 'if tho nstroiiumicni atntiuos 

at Son Diogo, Yunia, El Paw, iiiid Corner of Uonudnry, vi l l i  dcncriptioiis 
of atntione. 

Ccngrupiilcnl poaitioiia of stntioiis Snu Luia niid Saddlu Penk, and  their  

Loiigitudo of Dotroit aud of Ioiiiii. 

Iuforiuntiun rosiioctiiig nintliuninticnl t ~ b l c s  poliosod for publiLation by t h o  
Ilritinb Aasociotion. 

Iiiformatioii bcnring 011 tho soculer variiitiou of tho lnagnetic doclinatlon in 
lio\vnrd Cbunty, Md., nud coinputation of tliu prcacilt bcnriilg of nu old 
iiiic riiii in 1760. 

IIciglit of tlro Coast nud Qeodotic Survoy bciicli mark ut  thu collogo, abovo tho 

List of r a o n t  star cotnloguoa of procision. 
Duecrliitioii of boncli murk, Olyniiiia liiirbor, Wnali. 

Huigiit of Round Hill ,  Fairnold County, G n u . ,  \vitli roforence to somo otbor 

Iiifuriiintioii 08 to  tho longth of tho son count of tho United Stntos nod 

Tiuio of high wntur nt  poiuta on tho Atlantic Count. 

Tmclug of six tiydrogmpliic shootn of tho Connecticut Rtvor. 
Dntir for uu oxampic of odJuatmont of part of trinngulntion, involving 3 

Trinngulatioii dola for t h e  oxtonsiou of triungulntlon to tho westward uf 

Morldionnl ditloronco botwoon Now York Oity nnd Lnuiavillu, Iiy. 
GoogMphlcnl poeltion of Louisville. 
TracJng of tho hydrography of Oarvor's IIorbor, Ponobcot  Day, Mo. 

ObSCrY~llg. 

Iloigllts. 

eon lovol. 

Iicighta. 

Alwkn, with uiid wlthout iudoutationa. 

nnglo und E sido oqiiatioris; 1 Icngth, ond 1 nzlniuth oquation. 

Ilnltimoro. 
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Dato. 

1892. 
Nov. 1 

I( 

11 
I! 

l! 

11 

I 1  

11 

1( 

1( 

If 
If 

16 
l i  

1E 

11 

21 

22 

22 

23 

23 

26 

25 
29 

30 
Doc. 2 

6 

8 
0 

12 

12 

14 
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UNITED STATES COAST AND GEODETIC SURVEY. 

TABLE No. 3-Continued. 

Namo.. 

Thomnn W. Symone, Capt. Corps of Enginoorn, U. 8. A. 

Thomns E. Rano, Now York City, N. Y ________-____- 

George W. Dean, Fnll Rlvor, Yase . . . . . . . . . . . . . . . . . . . . . .  
9. P. Lnngley,.Socrotnrg of 8mitlisonian Inrtitulion _ _ _ _ _  
Vi. 8. Stanton, Ma]. Corps of Engineorn, U. 9. A., \Vilmlng 

Alfrod lI. Morrill, Clcnwootl, Orog . . . . . . . . . . . . . . . . . . . . . .  

Portland, Oro. 

ton, N. C. 

11. A. D. Crockor, Falls Church, Vn . . . . . . . . . . . . . . . . . . . . .  
F. D. Lellingwoil, Abingdon, Vn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

J. F. Carey, Civil Enginoer arid City Surveyor, Drooklyr 

W. T. Harris, Commlssionor of Education _____________ N. Y. 

Thos. H. Knno, Now York City, N. Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
J. C. Mallory, MnJ. Gorp of Enginoorn, U. S. A., Ash( 

Dr. J. Morrison, h’nuticnl Almnnnc Ollice, Wnshington, D. 1 

villo, N. C. 

Lighthoum Board 

C. F. Paifroy, Cnpt. U. 8. Enginoorn, Miasissippl Rivo 

J. P. Wintlnghnm, Now York City 
Commission. c 

3. P. Lnnglcy, Socretery Smithsoninn Xnstitutlon _ _ _ _ _ _ _ _  
Dr. Walter Wymnn, Surgeon Cenoml Narino-IIospita 

;. F. Pnifroy, Cnpt. U. 9. Engincors, nlissiselppi R i w r  Com 

hrrhnl l  BIcDonnld, U. 8. Commieaioner of Fish and Fish 

Sorvice. 

mission. 

oriea. 
>. ni. Kortright, ridstoi, R. I 

Ion. J. J. Morgun, U. 9. Bonnto __-_____________________ 
1. W. Powoll, Director U. S. Gooiogirai Survoy _ _ _ _ _ _ _ _ _ _ _  
. D. Ucnck, Montocito, Cnl________._____________________ 

I .  T. Mosman, Commissiouor Moxicnn Iloundnry Survoy- 
V. II. Dixby, Cupt. Corps of Eugiueurs, U. 9. A.,  Sowport, 

R. I. 

. L. Luak, Capt. U. 8. Enginrorn. Washington, D. C _ _ _ _ _  
I. 8. Engineorn (Dietrict Cornmiasionurn) -------- ~ -_______ 
dghthouso Board, Wnnhingtou, D. (I . . . . . . . . . . . . . . . . . . . .  
Inj. Brock, Chiof of the Bureau of Statistics _ _ _ _ _ _ _ _ _ _ _ _ _  
1. 8. Engineers J . . . . . . . . . . . . . . . . . . . .  
:. 8. Goologlcni Snrvuy. Washington, D. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
i. 0. Welty, Enginoor, Ikltimoro, Yd ________________ 

Dnta furnished. 

Doneription of two booch mnrks. Chulknnnt Bay, Wnali., 1888, rind Fnir- 

Dullotin No. 14 and Apyoudicos Yo. 0 of 1886, No. 7 of 1888, and NO. I1 of 

Times of high wator nt Fnll lliror, nlw. 
Tracing of tho topography and hydrography of tho Potomnc Riror, viclnity 

Description of nlnobonch mnrks in North Cnrollnnnnd two in South Carolina. 

Appondlccs No. 7 of 1888, No. 11 of 1880, Dullotin Yo. 14, and isogonic chart 
for 1886. 

Appondices NO. 7 of 1888, No. 11 of 1880, Bulictin No. 14, nnd isogonic chnrt 
for 1886. 

Roply to inquiry concorning auppomd ningnotlc dlsturbanro in thnt region in 
1884. 

Appondiccs No. 7 of 1688, So. 11 of 1889, Builotiii Yo. 14, nud mngnotlc 
vnritrtion for Jnmnicn Bny, N. Y., for 1R92. 

Fonr drnwings for ~ihotolitiiogrniihiiig OR folloxva: Map of nouthtmt Alnskn, 
mnii of northwont Alaskn, mnp of southwet Alaskn, nnd skctcli mnp of 
Alaska. 

hnvon, Bollinghnm Bay, 1891. 

1880. 

of Qunntlco Crook. 

Mngnotic doclinntion for Bahylon, L. I., 1802, nnd Apponilix No. 9 of 1881. 
Timce of high and low wntors und Iinurly lrcights of tho sen nt St. Augustino, 

Tinro of high wator nt Snndy Ilook, N. J., for ovory day in tho gcnr 18M. 
Ilcviswl gcogrnphiurl positiom of ligbta on tho Atluntic, Gulf, nnd Pnciflc 

Goodetic dntn nnd googrnphicnl posltioiii of 414 trigononiotricnl pointe on tho 

Mngnotic iinniphlots, Appendix No. G of 1885; Appoi!dis No. 7 of 1888, and 

Triiclng of topogrnphy aud hydrography of Chopawnmasic Crook, Potomno 

Trncing of tho topogrnphy nnd liydrogrnplry of Fielrcruinn’s Island nnd 

Doscriptionu of lrigonornetricnl ntntions hotwcon Donnldaorivillo and New 

Tracing of hydrogrnphy, ricinity of Guadcioupo Islnnd, Lowor Cnlifornia. 

Copy of tho hydrography of t h o  Connocticnt Rivor from I tn  mouth to Hart. 

Chart of tho Strolls of 9nn Juan  do Fuca, with on0 marine h g u o  colorcd ou 

Positlous nnd doscriptions of eight Btntlons in Wimonsin. 
Gcogrnphicul positions of “Bone,” 1890, nnd “Yprlng,“ 1880, and deacrip. 

Description of mngnotic station, Nogulos, Ark., rind mngnctic rcsnite. 
Pimos and heights of high nud low \ ~ u t o r ~ t ~ O ~ ~ l m r t  for Octnbcr 1Dto h’ovom. 

b r  ID, 1892, with tho monn height of high nud low wntor for tho name 

Goographical position of District Of Columbin North Coruor Btono, and  

Distancoa botwccu tlro sovernl milo 1108tS 011 tho boundnry of tho District. 

Fln., Airgust nnd Soiitomhor, 1892. 

coasts and 011 Lake Clinmpinin. 

Mlwifflippi Rivor, botwoon Donnldaonvilio nnd tho Gulf. 

Appoudix No. 11 of 1889. 

Rivor. 

vicinity, ncnr Cnpe Chnrlcs, Vi] .  

Orienus. 

ford. 

cithor sido. 

tiona. 

poriod. 

naimuths of Eimt niid West Stoues. 

3cographicni positiutls und dcscriiltioIls of flvo s ta t im points n u n  Capo 8t. 

[nforuintiou rognrding tho lonjith of tho soacoast of tho Unitcd 8tntos. 
hac ing  of tho toliogrwhy of Smith h i n t ,  nonr tho mouth of the Columbia 

:oo~rnliiiicnl pnaitiona of StntionS Arlington, Courtland, and Obsorvntory 

~eogrnphicul positions and dcscrWions of stations of uight trigonometricai 

Blnn, Fioridn. 

River, Orog. 

Hill, Win. 

pointe tat and near Daltimoro, Md. 
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TABLE. No. 3-Continced. 

Dnto. 1 Nanio. 
~ 

Datn fnrnisliocl. 
~~~~ 

DO:P"";O i J. A. Carson, Survoyor, AllCglr~ll). conuty, \'n-----------] mnngo 111 ningnctic doc1inati;n for nny ycnr botwoon 1701 and im, for 
, 1 Allcghnny Caunty, nnd two pnmphlcta. i 

21 , U. 9. Goologicnl Snrvoy (for 311. Rusacll)~---__----__------, Abntrnct of niigles n t  Slntions Lono Mountnln and Tolynbo Dmno. 
2.7 

28 
:I1 

Dr. F. IhtgOl_________.___________ __._______.___________ Dntn rognrdiug tho ~ongth of count and shoro Uno of tho Uultud Ybtoa nnd 

W. 6. Stnnton, Ma. U. E. Englnoors _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I Trncingoftliooriginnl hydrogrnphic shcob of Ocrncoko Inlot, N. 0. 
Henry 11. Looker, \Vnahiii~ton. I). 0 _______-_________-____ Copy of topognlphy of pnrt of Tobncco River. 

! AlMkn. 

1893. 
Jnn. : 

3 

4 

G 

6 
6 
7 
0 
0 

10 
11 
12 

IT. I'cllon, Survoyor, Wnrwick, N. Y 

0. C. Coinstock, 1)lroctor \\'nslibiirn Obsorvntory, Mndi 
8011, wis. 

A. E. I1hlllipa, Profonnor of Civil Englnoorlng, Punluc 
Unlrorsity, Ln Fngetlo, lud. 

Whlto & Ilrninloy, Lnmontc, hlo 
t i ,  n. I f lok~r ,  Wwhiiigtou, 1). C 
1Iurino-IIospitnl Sorvicu __________. 

H. 0. W'oltg, Baltirnorc. Jld __._ _ _  .--. 
0. B. Pnlfrog, Cnpt. U. S. Enginocrs, niirvoy of tho M I S  

11. Soilor, Indlnnn Stnto Sormnl School, Tcrro Ilnuto, In1 
Prof. L. M. Loomis, Tryon, N. 0 
8. 11. IIoldrodgo, Sun Frniiclacu, Citi 

alesippi ltiror. 

1:l , W. n. Piurcc, Civil Enginocr, Ytnnifonl, Conti 
17 ~ Henry Lrffrnan, Bocrehry of Qnci~'~tutlnu Conlmlmion o 

17 
i n  

18 

21 
21 
26 
27 

27 

28 

28 

Bob. 2 

3 
3 

I'mnaylvnnin. 
J. I?. Noblo, Oounty Yiirvojor, Trrntuii, N. C 
-1. \V. I'owoll, Dimctor IS. S. Gooloyiciil S i w c y  

Dnpnrtmont of tho Intorlor. Ilurenu of Ediicntlon..----_-. 
Goorgo \V. Connrroo, I'hiindoipliin,' l'n _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  .. 
Willinm D. Iinwloy, Uostou, i\lw 
II. 0. Rondall. Fitchhllrg, Nnn8 _-____-__---_----___----. 
li. E, I'nino, Wunhingtou, D. C: _______.__________________ 

D. Eggori's Boils, Now York _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
.I. W. Noyor, Pottavillo,Pn. (ut reqilost of Hon. J. I3 

0. Aalimoro, Savannah, Gn _______________--______________ 
ROIIIY,  ni. 0.1 

A; T. nlosmnn, Aeaistnnt Const and Goodotic Snrvoy, nnd 

D. 8. Ilceaoy, Civil Engluoor. Cnniliridga, M d  ._.___________ 
11. n. 1.ookor.Clvil Enginocr, \Vitsliiugtou, D.0 _ _ _ _ _ _ _ _ _ _ _  
Clinrlce T. IIonloy, Civil Engltiour, Lo8 Aiigolo~ ,  Cttl _ _ _ _ _ _ _  

Cuinmimlonur Intornntiounl nountlnry Comiitiaalon. 

4 Charion Formnn, Waeblngton, D.C ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8~ 
4 Mqj. W. 8. Stantou, U. 9. Englnoors _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
4 D. 9. IIoasoy, Clvll Engtnoor, Csmbridgo, Md _I____-__._r. 

arliitmtlon, coiiutur CMV; rnnp showiug coiirnoa of Aincricnu vow~ols i n  
Roring Sun b t w o o n  Ju ly  15 uiid Atigiiat ID, 1891; mnp showing COIIIBOB of 
Ilritlsli vcs~olu bciivccri Ju ly  I5 and August IG, 1801; ninp eho~ving COUIBOB 

of Anwrimii nnd Driti8h vcasols In Uorlog Son botwocn August 16 and 
Scp tembr  15, 11101: ninp aliowing apocial c o u w s  of U. 9. Rcvenuo lnr luo  
roseole (C'rioin and Raali) in Boring 8cn diiring suninicr of 1892; map 
showing llosition and niirnbcr of nods obaorved and roportod i n  Bering 
Son, mcnau~i of 1892, and migrntion clinrt of tho Alnaknn ecnl hord. 

Tnblo of c~inngo of ningnotic doclin'ntlon in  ~ n i n g o  ~ o u u t y ,  N. Y., 
botwcon 1730 nnd 1805; uingnotic pnmplilctn, Appoiidir No. 7 of 1888, 

Appoudlx h'o. 11 of 1889, Ilullctin No. 14, and googrnphlcnl position of 
UOI,C~ nrountnin. 

Rosulta for Intitodo of Toklo, Jnpnn, from olaorvntions of1875, mndo by 0. 
H, Tlttmnnn, In conooction with tho Trunslt of VOUIU Expodition. 

Iuforrnntion roapccling belghte a t  nod In tho vicinity of LaFnyotto. 

Uoiglit of boncli mark nt Lnrnonto. 
Doacrlptions and olovntious of lhreo honch marks I n  District of Colurnbin. 
Trncing of lnst aurvoy of Ellis lslnnd, Now York Ihubor. 
Flvo gooilotlc poaltions in Bnltimora. 
Copy of dowriptlons of trlangi~lntlon stirtion8 from Now Orlenns io tho Gulf, 

Ayporidir No. 11, Roport for 1H82, und olhor rofcroucen to Iioights in Indlann. 
lIoiullt of avo trigonomotrlcal stritlonn in North Curolinnnnd Soiitli Carolinn. 
Forty-on0 geogrnphknl poeitionn on tho colwt of Cu~ifor l i iy  >~undminu  

Diacriptlon of boncli uinrk nt Stnrnfoorcl Light. 
Tmclng of topogvnphy nod Iiydrogrnphy of vicinity of Uonibny Ilook, Dola- 

Iiiforrnntioii rnnliccting mngnrtir dcclinntlou at Ncvborn, N. C. 
Astrouomicnl lntitlldv nlid longltlldc of Ei I'm, Tor., M dobmlincd by tho 

JInp of Alwkn nnd noring Son, to iilustrnto roport of Dr. Sholdon Jnckson. 
Trnciilg of topogrnptcy from D n l d l ~ ~ s d  Cllff to Barn Point, conat of Xaiuo. 
A ~ , ~ I I ~ I ~ C U ~  KO. 8, of 18&5, nnd h'o. 8, of 1888. 
IfOight n b v o  tho scn of Wnciiumtt l o o u t a i n .  
Azlmulli of point8 of siinrlso nud sunsot at \VMhingtOn, at tho t i N o  of tho 

Trncing of tho north slioro of Long Island ( topgmpliy)  from Port JotTormn 

J'nrioiin snilitig diebucos from Pliilndolpliin, nod from Nowcastlo, Dol. 

Four gcogrnphicnl ponitlons in Sovnnnnli ; ningnotic docliunllon nnd nnunal 

Nngnollc rumrlts of tho Const nnd Goodotic Survoy n t  Snu Diogo and Lo Plnya, 

Dllngnotic docllnatlon UII Tniigler hound, Mil., and srcular clinngo silica 1860. 
n~ngnutic docllnntlon nt Sbiblor, Md., nnd scciilnr cllnugo slnco 18W. 
Tho  Iiolghb of tho principnl ponks on ('drtulinn Ieln~id, &I. 
Dlatnnccs from Ilnngkoup, Yokolinma, aIolbourno, nnil oud of Nicaragua 

C ~ n n l  to Snn Fmnclsco, and Wllmingtor~, Cnl. 
Trncing of tho hydrogrnphy in  tho vicinity of Doaufort, N. 0. 
Q o o ~ r a ~ h l c a l ~ i 0 ~ l t i o n s ,  vicinity of Tnugior liouud. 

376 pngon of ninnuecript, with to~ugmpl~ lcn l  skotclics. 

county. 

wnro Ikry. 

Const and Goodotic Survuy in  1893. 

siinimor solstico. 

to Sloiiy Drook, N. Y. . 

chnngc? nt Snvniinnli for 1803. 

C'nl., and Yumn, Ariz., for 1802. 
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lIcl8ry IdTinan, Sccrotury of Quurnntino Commissiori of 
l’anusylvuuia. 

H. Pillous, l u b i l c ,  A l n  _________________._________________ 

Ctine. H. IInrm.ol1, Civil Engineer, NCK Yurk CIty _ _ _ _ _ _ _ _ _ _  
11. L. Dihvorth, Locust Vulloy, h’. Y . . . . . . . . . . . . . . . . . . . . . .  

3. 8. Gnunctt, U. 5. 3auluglcsl Survoy . . . . . . . . . . . . . . . . . . . .  
D. C. Hudson, Borlin, >Id ________________________________ 
Prof. A. L. McIho,  Rollo,DIo L____________________________ 

3’(!ouner, Luiug B Smmt, Gulvcaton, Tox _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
D. Y. Iloswy, Civil Eiigiueor, Cuinl~riclgv, Mil 
0.  11. Crufla, Civil Euginuer, Atlnu(a, (;a 

Wan. Ilervuy Towuslietid, X;uw Ilavon, ( ; o I l ~  _ _ _ _ _ _ _ _ _ _ _ _ _ _ ’  

1. E. Thayer, S a r i  F I U I I ~ ~ E C ~ , C ~ ~  ________________________^_ 

IIorace S .  Crowell, ~ ~ ~ t ~ ~ ,  nlW _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

D’Conuer, Ldug  & Smoot, Gulvmton, Tox _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
J. H. Willurd, L’npt. C o r p  of Euginwm, u. 9. A,, \ricka- 

burg,Xla. ’ 

I. 11. \Villnrd, Cupt. U. 8. Eligilirom . . . . . . . . . . . . . . . . . . . . . .  
I. \v. puwoll, D i l ~ c t u r  c. s. ~ ~ ~ l ~ ~ l ~ ~ l  ~urvey------------ 

Roburt E. C. Y t ~ r u ~ , ~ q ~ ~ r i l , C ; t o n ,  11. c .___________________ 

;. W. liuyes, Lebanon, pa ________________________________ 
W .  F. gmnll, L u h ,  l o  _______.__________________________ 

). E. Ileynolds, teachor of Suturtrl Sciences, ~ i u ~ h u e i ] ,  111-- 

Dole. 

1893 
Fcb. I 

c 

1( 
14 

1 4  
16 

16 

11 
If 
1s 

2c 

21 

E 

22 
Mnr. 1 

3 
.3 

8 
0 
0 

0 

11 

13 
13 
14 
16 

18 
‘LO 
20 

20 

‘Lo 
2<  

24 

24 

Truriiiign of topogrnpliy nnd Ii>drbgrophy : (1) Vicinity of Tiuicuui Iaiuud, 
Tl~unipau~~’* Point lo Ridley Creek. (2) Vicinity of Fort Deloworc, or  on0 
niilu nbovi: atid below Pa-Pntch Islnud. (3) Vicinity of Ileudy laluud, or 
one mile uhovo uppcr cud to oue milo boluw luwur eud--all i n  Delnwnm 
Buy und Rivor. 

Coliy of tho lnet survcy of 1110 entruuco to Mobllo Buy. 
Diatunco from New York t u  Sun Fruucieco, via Cape Horn. 
Rufcrorico tu  works oii tcrreatriul mnguotiaui, und ropliaa to questions on tho 

Tho nicun plnccq (lu N. D. l’.) of twoutysa~or~  atnm, und thelrprupurniotlon. 
Jlnglrctic docliiiutlon u t  Berliu U I I ~  Ocuau City iu  18W arid 1893, nud t w o  porn- 

pli luta 011 tcrrentriul niaguutiam. 
Tliruc niugiietie pninplilula, uud 1110 vuluos of tho docllnutiou, tho dip, tho 

Iiorlruntnl und tutu1 lutcusity of t he  magnetic forco at olovenelatiou8 lu the 
Uiiitcd Stutcc for tho ulioch 1UJ3, July. 

nubject. 

Geographical positiuus uud deacriptiuus of four atntlous n M r  Bolivur Point. 
Dry  proof of Cliurt 134, witli  Iwojcction mid trluugulutiuii l)luttud tlicrcon. 
IlIu~llelic ducliuutiou ut u giiuii ~ , luco In JeITo~wu Couuty, Gu., for tho yoar 

Traciug of topogrupliy of slroro of Connecticut from Ju~lusulr‘s l’uiut to 

Trur:itIg ut tho h~drogrupl iy  u t  Bulec Klumatli. 
Truciug uf tu~)ogrupliy in  the viciuity of S e w  Ucdlbrd, wid uf Quiawt Ilur. 

Grogrnylricul Iiositlone uud doacriptious of fuur alation8 ncur Bulivur l’ulnl, 
Diacriptiona uf three boncli mnrka ut tl iu llrnncli l l u t ,  New Orleuus, 1.11. 

1)cm’ilitiuii uf  uu,u boircli murk ut Dounldsunvillo, Ln. Ala0 roud iug  of t l t t i  

rivor luvel ut Nuw Orlearia four t h l U 8  u dny f u r  HWIW ).oar*, f r 0 n ~  1872 tu 
l m ,  ;uid n few readings of rivor level iu lt16u u i d  1YM1,  ut DuuuliIaouviil~, 
1.11. 

Ilciglita frurii apirit levuliriguf Menipllia tu (:uriutli, uud ahtluus in Arktillnu*. 

Gcogmpliicnl Ixmitluua uud deacriptiuiis of olevon ntntluus i n  tliu viciiiity 01’ 

Lulitiiiiu uud luugitudo uf  vnriow ~ilacca iii Lowor Cnllforuin. 
Three mugnutic pumplrletn brnriuK 011 magnetic resulla in  Pcnnsylvuuiu. 
Cliuugc of uiugiictic dccliriatiuu at Soulli LULICC betw~%ii 1820 nud 1893, U I I ~  

Scvcn puuiplrlote bcnriug ou muguetic n~euauroa a d  roaults, uud Uullotin 

1832. 

SUUill Elid. 

bor, Unas. 

l’urtlund, Ori-g. 

prwuut uiinuul clinugu. 

I Nu. 14. 
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Nnmo. 
- - . . . . . _- .. . .. . . . . . - 

W. 9. Aocliincloea, Pliilnclelpliin, I’n . . . . . . . . . . . . . . . . . . . . . .  

Andrew J. Jeiiniiigs, Fnll Rivi*r,3Iiuul_____________________ 
Jnnice 1’. Ibgnrt ,  Now IInveti, Curin _..____________________ 

G. 8. Iloborte, Awistuiit liiiginccr, Sower Burcnu, Brooklyn, 

I~nndolpli Row, Awbiiry Pnrk, N. J 
F.W. I)icliins, Coniiiiaiidor U. S. N., U. 8. SnYy Yunl, Wnali- 

s. Y. 

infitoil, D. C. 

~ 

Dnto. i 
lLI!l3. 

Mor. 24 

24 
24 
28 

25 
25 

Dntn funilshod. 

Tnhlu showing tho monthly holght of nirnn sen l o r d .  M reforrod io tido 

Tldnl dnta nt Providonco, It. I. 
Tidnl tlntn n t  Kow Uavon, Coiio., 1872. 
Tidnl dntn in Kew York I I s r h r ,  011 tho Brooklyn sido, nt six stations. 

Tidnl dntn at Aaburg Pnrk. 
Doecription of boncli murk nt Orcliiance Ofnce, Waehingtolr, 1). c. 

staff at Sondy Hook, N. J., from Docombor, IOHG, to hlny, 1892. 

2f . A.  M. Ford, Srrluiu, N. J _____________-----_______________ 
25 W. 11. Ilridglnan, Cnpt. U. 9. N., cornliiniidlng iinval raviuw 

T. W. Symoiis, Cnpt. Corps of EliginCC~3, U. 9. A., I’urt- 

C l i ~ .  E. L. 11. Dnvie, Bid. U. 8. I.:iigiiioura, Wnfhlngtou, D. G .  

David 1’. Todd, Ainherst Collogo ObRorvatory----~____~-__~ 
Thus. 11. Ilnlier, Rolllus Collofie. Winter I’nrk, Flir _ _ _ _ _ _ _ _  

April 1 E. li. I’rmtor, Jr., Lumborton, K 0 ______________-______ 
3 ’ 11. Ourduii, Caporton, W. Vn 
8 ’ I t  \\’hitfurd, u.S. Engineom’ Ofnco,Quorgotoivn, S. C.- - - - - -  
8 11. W. Iloop, Mcnlookln, Fln _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

11 ~ A.  U’lualow, State Geologiat, Mo __________________________ 
12 V. C. Wynno, Onoonln, N. Y _____________________________ 

floct, Kow York City. 

land, Orog. 
26 

27 I 
30 
:I1 

I ’  

i 
I 
i 

13 
l:{ 
14 

14 

31. V. Titus, Iloston, Mnna ________________________________ 
Wni. Jnckeoii, City Euginrer, ~oatoti ,  nines _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jolin R. Froomnu, Boatoo, >lw ____.__________________ ~ 

J. W. I’owoll, Diroctor U. S. Oeologirul Piirvoy _ _ _ _ _ _ _ _ _ _ _ _  
.I. W. I’owell, Director U. S. Guologicnl Survey------------ 

11. C .  ILlploy,Qnlvoeloii, TOX -----.----------------------= 

000. 11‘. Coiiley, Qniveston. Tex _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0. X. Jlmdburn, Wnaliingion, D. C ________________: _ _ _ _ _ _  
J. W. Powoll, Dlrocior U. 8. Goologicnl Survey _ _ _ _ _ _ _ _ _ _ _ _  
A. 11. Ford, Snlom, N. J _________________________________ 
Ed%vrird II. nlchcl i l in ,  Siipcriutoiidotit of Scliools, South 

W. 11. Dlxby, Ctipt. U. 9. Eiigiiiocrn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0. DI. Cnrtor, Cnpt. Coria of Englooors, U. 9. A,, Suvnii- 

W. 11. Bixby, &pi. U. 8. Eiiglnoora, Newlart, 11. I--------- 

Q. F. Crnfta, Civil Engluoor, Atlnntn, On ...______________ 

10 

17 
16 C. 51. Jncob, Rosowood, FIU _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I 7  

17 

19 

2‘) 

20 

22 

24 

26 

26 

I 

: lludiog Fnlis, nrnw. 

iiali, On. 

i 

Tidnl dntn, Snudy Ilook, h’. J. 
Tidnl dntn rolntirig to tho curronta nt Old Poiiii, Vn., 1803. 

Doecriptions ofsovun boucli iiinrks in tlic Stntn of Waehingion. 

Geogmplilrnl 1iositioiiW, dcscripiions, niiil goodetic dntn of sixty-wFon triniigii- 

Ynliio uf micrometor nnd of lavols of zuuitli tolO~cop0 No. 3. 
Mngnotic declinntioii ut Plillrulolphin, St. Louis, nlid Slru Frniicihco. 
I’ritseiit lmrirrg of old lines io tho vicinity of Liiinbortou. 
hIugiiciic decllnntion at CAporton nnd nnnunl chniigu of snliiu. 
Appildicce Noa 7 nrid 11 of fiporie of 1888 nnd 18x0. 

Iioighi I L ~ O V O  tho Ron of bonch iiinrks nt McMaokiii niid at Gnitios\~ill@, Fln. 
Elovntions niid dcscrlptlons of bencli ninrka betacen Ellnli and Julli*rauli 

Mngnollc declination and magnotlc dlp, with tliuir ailnun1 clinlig0, fur WMh- 
ington, D. c.,  ow York, nnd  ond don. England ; nlw iiifornintiou r m l w t -  
liig probnblo pwitlon of tho nortliurn ningriotic l a l o .  

Trncing or tho topogrnpliynnd hgdrogrnpliy of Mooro Idlnnd, Bos:ou UnrLor. 
~ m c i n g  of tho tolmgrnplig and Iiydrograiiliy of hlooro Islntrd, Ilosloo Ilnrbur. 
Tidnl cuvvus nt OIymihx, Wnali.. 1819. 
Googrnlililcnl positions niid doecrlpiiona of Aftoon stntlons, v k i l l ~ t y  Of Wllltu- 

Iinl l ,  Untskill, nnd Ki~igston, h’. Y. 
Dowcrlptiun of olglit  trigouomolricnl atntions in  the  8 h t o  of Now York. 

copy of t h o  topogrnphg niid Iiydrogrnpliy in  tho viciuity of Edwards I’oiut 

Copy of tho topogrtipliy nrid Iiydrogmpliy in  1110 viciuity of Edwards Point 

Di~tl~ilcCs acrom tho IIudaon River n t  nnd uenr Cortlnndt strout, Now York 

Qendotic datn of thirty-two trigonornotvied stations nnd tliuir descriptions, 

Tlnics of lligli nod low wutoru, March 16 and 17, 1893. 

Tidal dntn for tilo ports of Boston nnd Now Pork. 

~ r n c i n g  of hydrogrnpliy of Tnrlnnlin Coro, Knuslion Island, llnrthaa V h -  

Descrlptiorin ofboncli mnrka ut Tybuo IslnnJ, Gn. 

Tnl~la of vnluea of tho mngiiotlc decliuntion nt Nowport butwooll1750 and tho 

~ p p r o r l m n t o  vnluo of mngnotic dcclinatiou nt a potut in  CalliOUn County, 

lntiori atntiona i n  tho District of Volrinibln. 

City, nfo. 

I 

110igiIt of bunch murk ut  Iloaowood. 

niicl Rcd Fish Batik, To:. 

aiid Red Fidh nnnk, Tcx. 

City. 

vlciuity of Lako Ulinniplniii, X o w  Yorli nnd Yerniolit. 

ynrci, Mnas. 

presont t h o ,  nud for six spucinl O ~ I U C ~ I ~ .  

20 

27 
27 
27 

27 

27 

J. IV.  I’owoll, Director U. 8. Geological Siirvuy _ _ _ _ _  _ _ _ _ _ _ _  
11. E:. W110dl10iin0, Brow~svi l le ,  Tox . . . . . . . . . . . . . . . . . . . . . .  
Dr. G. 1.. f i iplrdl ,  I’utnnm Ilnll .  Fin ______.______________ 

J. W. I’o\voll, I)irwtor U. 9. (:rologicul Siirvry------------ 

0. 11. Roclcwoll, Tnr ry to ru ,  N. Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Kiggins & Tookor Co., Nsw York, N. Y _-________________ 

A h . ,  In 1832 uud 1803. 

Lako Cliamplnln. 
Googmphical position8 and descriptions of twolvo trinugiilntlon s te t~onsnbout  

Trncing of roconnnlasenco of Lngunn Nudro, Tox. 
ilclglit of Qaliioavillo aboro tho sou. 
Guogrnphicnl positions and descriptloiie of olght triangiilnttoo sintions, Ad- 

Tnformntloii relatingto tho splioricnl oxcess and length ofaldos ofsomo ofthe 

Proof of tldo prodirtions for 8ao Diogo, 8an Francisco, Astorin, and Port 

nilrnlty Inlot, Waah. 

principnl trinngloe in Callforuin, Novndn, nnd Utah. 

Townsond for 1804, nlso copy of title tablos. 
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Dnto. 

1893. 
April 28 

28 
May 3 

3 

4 

4 

G 

0 

17 
20 
20 
22 

22 

22 
26 
27 

JUUO 2 
6 
6 

0 

8 
8 

0 

14 

14 

1 G  

16 

16 

17 
17 

10 
22 
23 
24 
28 

29 

28 
20 

Nnmo. 

9. 9. Gnnuett, Wnshingtou, D. 0 _______________________ 
C. Armshy, Olntho, Knna 
A. 1’. Dnvin, U. 8. Geological Survoy _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  
C .  M. Donhnni, Publinllor DlninoYtalu YcnrUook, I’ortlnnd, 

\V. S. Auchinclom, Philsrlclphin, I’n . . . . . . . . . . . . . . . . . . . . .  
R. Williams, Adjutnut Gonoml U. S. Army _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
A. Wlnslow, Stato Goologid, Missouri _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

YO. 

Jw. A. Tollvor, Culumbua, Ohio __________________-______  

JM. L. Lunk, Cnpt. U.S. Enginocrn, West Point, N. Y _ _ _ _  
Drclnford Brotliom, Palm Dmclr, Flrr . . . . . . . . . . . . . . . . . . . . .  
8. I?. Finlny, County Survoyor, Ornngo Couuty, Sunta Aua, 

J. 11. Wnltor A t  Lee, Aloxandrln, V u  

Juliun nlcn, New York _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Thuo. 11. Tyridnlo, DIaeancliunetta-- . . . . . . . . . . . . . . . . . . . . .  
J. Pcirco, Topogrnplilcnl Survcy, Unltiinore, Dld _ _ _ _ _ _ _ _ _  
Ilon. J. T. Yorgsn,  U. S. Sunnto _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
11. C. Poorsou, Forrysburgb, Micli _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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OFFICE R E P O R T  NO. 1-1893. 

REPORT O F  T H E  ASSISTANT IN CHARGE OF THE OFFICE FOR T H E  FISCAL YEAR 
ENDING J U N E  30, 1893. ' 

U. S. COAST A N D  GEODETIC SURVEY OFFICE, 
WASHINGTON, D. C., October 28, z893. 

SIR : I have the honor to submit the annual report of the Office for the fiscal year end- 
ing June 30, 1893, and along with it the annual reports of the various Divisions thereof, as 
follows : 

I .  The Computing Division, Assistant C. A. Schott, Chief. 
2 .  The Tidal Division, Assistant G. A. Fairfield, Chief. 
3. The Drawing and Engraving Divisions, Assistant Wm. H. Dennis, Chief. 
4 .  The Chart Division, Assistant Gershom Bradford, Chief. 
5. The Miscellaneous Division, Mr. M. W. Wines, Chief. 
6. The Instrument Division, Assistant Edwin Smith, Chief. 
7. The Library and Archives Division, Mr. Francis H. Parsons, Chief. 
The details of the work in these several Divisions will be found in the reports of their 

respective Chiefs. 
Assistant Spencer C. McCorkle was assigned to duty in the Office by the Superintendent. 

He has assisted me in attending to some of the various details of the office, and during my 
absence has  acted in my place as Assistnnt in charge of the Office. 

Dr. Wm. R. French resigned his position in the Survey, February 3, 1893, to take up the 
active pursuit of his profession as doctor of medicine. His services in the Coast and 
Geodetic Survey have extended over twenty-three years. His duties have always been per- 
formed in an entirely satisfactory manner, and i t  was with sincere regret that I parted with 
him. His place has since been occupied by Mr. A. B. Simons, who came well prepared by 
business training, in civil life and in the public service, for filling the position. 

Mr. E. B. Wills has had charge of the leave of absence account, and of freight, express, 
and registered mail. Miss Kate Lawn, Miss Sophie S. Hein, and Miss Ida M. Peck, have 
attended to the miscellaneous typewriting of the Office, and to various other duties. 

On March 18, Assistant Herbert G. Ogden was temporarily relieved from duty as Chief 
of the Engraving Division in order that he might conduct one of the combined parties to 
be engaged on the Alaska Boundary Survey, the Engraving Division being placed under the 
charge of Assistant Wm. H. Dennis, Chief of the Drawing Division, and Assistant J .  Henry 
Turner being detailed to the Engraving Division as Assistant Chief: On June 1 2 ,  1893, 
Assistant Turner died, and Assistant Dennis was left without any one in his place until after 
June 30, 1893 

On Monday, January 23, 1893, Mr. Charles H. W. Junken, civil expert, died, and on May 
24, 1893, we lost by death Mr. E. Willenbucher, one of our ablest draughtsmen. These gen- 
tlemen were among the oldest and most trusted employ& of the Bureau, and by their death 
the public service loses two men, the value of whose services was greatly enhanced by their 
familiarity with the history of our work. 

The plumbing in the Richards building having been repeatedly condemned, it was deter- 
mined early in the fiscal year to tear out all of the old work, and to put in sanitary fixtures 
So distributed as to be convenient to the force. This has been done, and the Office now has 
sanitary plumbing throughout the building. The plumbing in No. 201, New Jersey avenue 
s. E., was also removed by direction of the Treasury Department, and replaced by new 

, 
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sanitary plumbing, and in No. 203, N e w  Jersey avenue S. E,.. the heating apparatus was entirely 
removed to make additional room for storage of copper plates and other valuable property 
in this fireproof structure. The vacant ground south of the Richards building, and now the 
property of the United States, has been enclosed, and the yard room so obtained has been of 
much service to us. . 

The deficiency appropriation of three thousand dollars for Office expenses, approved 
March 3, 1893, has been expended for a new boiler and steam radiators, fire extinguishing 
apparatus, pumps, and repairs, and I have the pleasure of reporting the building now in 
good working order, and as safc from fire as the most improved hose, chemical extinguishers, 
etc.,can make it .  This fall, for the first time in many years, the heating apparatus was 
thoroughly prepared for starting the fires on the first cool spell, so that no time was lost 
by any of the employ& on account of the cold. 

We have had much difficulty in securing through the Civil Service, draughtsmen at  a 
salary of $900 per annum who come up to the requirements for beginners in this service. 
The difficulty arises, I believc, on account of the smallness of the salary. 

During the year I have acted as Superintendent during such times as you have been 
absent from the Office, in such matters as required my attention. 

On June 14, acting under the instructions of the Secretary of the Treasury, I proceeded 
to Chicago, and was with the Coast and Geodetic Survey exhibit until June 30, on which day 
I reported to you again at the Office. 

The work of the several Divisions of the Office, and of the several Boards established by 
you for the consideration of special matters, has progressed without friction, each evincing 
a desire to render the service as efficient as possible. 

' 

Respectfully yours, 
B. A. COLONNA, 

Dr. T. C. MENDENHALL, Assistad i)r charge of the Ofice. 
Superititendent U. S. Coast ana' Geodetic Survey. 

REPORT O F  T H E  COMPUTING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE 
FOR THE FISCAL YEAR ENDING JUNE 30, 1893. 

COMPUTING DIVISION, JuO IO, 1893. 
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 this Division of the Office during the fiscal 
year ending June 30, 1893. 

The charge of the Computing Division was continued with the undersigned; the changes 
in its working force were as follows: Louis A. Bauer resigned October 26, 1892; William C. 
Maupin was detached April 7 ,  1893; to take the places vacated by Messrs. Page acd Rauer, 
Harry F. Flynn on September 6, 1892, and Daniel L. Hazard on September 12, 1892, were 
assigned to this division as computers. Alexander S. Christie was re-transferred to the 
division May 12, 1893; and Miss Lilian Pike was appointed computer February 8,1893; Daniel 
Hurley was appointed clerk April 6, 1893, in the place of Mr. Maupin. 

Temporary assistance was given by John Nelson, subassistant, between July I ,  1892, and 
May 11, 1893; by Fred. A. Young, subassistant, between January g and March 23, 1893, and 
by George R. Putnam, aid, between August 20 and September 7, 1892. 

The following temporary cpmputers were on special duty:  A. Bonnot, July I to Sep- 
tember 14, and L.-W. Reid, July I to September 3, 1892, detailed from the party of Assistant 
E. Smith, in the computations for latitude of Rockville, Maryland; and H. L. Stidham, 
November IO, 1892, to April 12, 1893, and A. L. Baldwin November 11, 1892, to March 2, 1893, 
engaged under direction of Assistant E. D. Preston in the computations for latitude of 
Waikiki, Hawaiian Islands. 
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I attended to the duties, as Chief of the Division, of directing and supervising the com- 
putations and reporting the results, and of preparing and furnishing to the office such 
scientific and professional information or data as were demanded, in connection with the 
general correspondence of the office, as well as for the use of the field parties; any spare time 
was occupied with advancing certain computations. Among the reports or papers submitted, 
the following may be mentioned : 

The final results for variation of latitude of Rockville, Maryland, werc reported ; also 
papers on the initial datum level of the topographic survey of the District of Columbia; on 
the proposed international geographical projects of maps, and on considerations as to the 
best method of laying down the boundary line between Nevada and California. The compu- 
tations and discussion of the vertical component of the magnetic force from the automatic 
record at  Los Angeles Observatory (1882-’89), which had been advanced by Mr. Bauer as far 
as the application of the correction for change of temperature, were concluded by me, forming 
Part IV of the complete discussion. I prepared three statistical charts showing the progress 
of the work of telegraphic longitudes, of magnetic observations, and of lines of spirit levels; 
a second and enlarged edition on the distribution of terrestrial magnetism in the United 
States, with tablcs to facilitate magnetic observations, was prepared at the request of the 
Commissioner of the General Land Office for a new edition of the Manual of Surveying 
Instructions for the survey of the public lands of the United States ; this paper was accom- 
panied by two isogonic charts for 1890, corrected to date. The duties assigned to me as Civil 
Service examiner of computers were attended to. Data were furnished for the three globes 
for the World’s Fair at Chicago, illustrative of the distribution of terrestrial magnetism, the 
gravity stations, lines of levels, and the geodetic arcs, both ancient and modern, for the size 
and figure of the earth. 

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. Monthly efficiency reports 
of each computer were submitted to the Superintendent. 

Edward H. Courtenay completed the adjustment of the secondary and tertiary triangu- 
lations on the coast of California. south of Mbnterey, 1871-’91; adjusted the later tertiary 
triangulations vicinity of San Francisco; adjusted the tertiary triangulation of the Hudson 
River near Newburg; also the triangulation of the coast between the Golden Gate and Ross 
Mountain; attended to the geographical registers and to the geodetic statistics for the annual 
report; assisted the librarian in putting together the various computations and rearranging 
in casesprovided for each State and Territory, the geodetic, astronomic, and magnetic records; 
also supervised the work performed by Messrs. Kummell and Boutelle, and the clerical work 
of Mcssrs. Maupin and Hurley. The geodetic data required by the field parties were generally 
supplied by Mr. Courtenay. 

Myrick H. Doolittle computed the secondary triangulation of Tennessee; computed 
and adjusted the primary triangulation of northwestern Alaibaina; adjusted the primary 
triangulation-figure Ross, Helena, Diablo, and Tamalpais, California, and the main coast 
triangulation bctween Ross Mountain and King Peak: also one principal secondary station 
of this locality; prepared abstracts of vertical angles and micrometric measures for difference 
of heights of stations in West Virginia and in Tennessee and some in northern Alabama, 
and computed the corresponding heights above the sea. Mr. Doolittle assisted in the 
Preparation of the annual statistics; prepared abstracts of vertical measures of the main 
triangulation between Ross Mountain and King Peak, and adjusted the observations for 
horizontal directions at Mount Conness, California, 1890. 

Henry Farquhar computed the latitudes of Ironton, Missouri, ~ 8 9 0 ;  of Potosi, Missouri, 
1890; of Macon, Missouri, 1892, and the telegraphic longitudes of the same stations; computed 
the latitude of Tokio, Japan, 1875, and the value of the micrometer for zenith telescope 
latitude observations at Waikiki, Hawaiian Islands, r891-’92, E. D. Preston, observer; corn- 
Puted star places and the latitude of stations Yellowstone Lake, Wyoming, 1892, Yuma, 
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Arizona, 1892, and in part of Nogales, Arizona, 1892. Mr. Farquhar also deduced the value 
of the micrometer for zenith telescope No. I, San Francisco latitude, and made out and nearly 
completed the mean places (in N. P. D.) for 276 stars observed at  San Francisco for variation 
of latitude, 1891-'92. 

Louis A. Bauer attended to the reduction to a uniform temperature of 'the scale readings 
of the vertical force magnetometer at Los Angeles, California, 1882-'89, and was engaged 
on computation of spirit level observations; he resigned October 26, 1892. 

Alexander S. Christie was re-assigned to the Computing Division, May 12,1893; computed 
the latitude observations made at  the Survey Office, Washington, D. C., 1891-'92; attended to 
some miscellaneous matter, and advanced the computation for latitude of San Francisco, 

Charles 13. Kummell was engaged on computations for geographical positions of secondary 
and tertiary stations on the coast of California between Point Sal and Monterey, and on the 
Hudson River near Newburg; attended to miscellaneous geodetic revisions, in particular 
the abstracts of vertical measures in Tennessee and West Virginia; made some magnetic 
reductions and computed the line of spirit levels connecting the Los Angeles base with tide 
water. Mr. Kummell assisted in the adjustment of secondary and tertiary triangulations 
by solving the normal equations pertaining to the figures, and otherwise advancing these 
computations. 

John B. Boutelle assisted in the preparation of data required by field parties; computed 
triangle sides and geographical positions for the triangulations in California and on the 
Hudson River as adjusted by Mr. Courtenay; inserted results of computations in geodetic 
registers; took part in the computations in connection with the discussion of the vertical 
force at  the magnetic observatory at  Los Angeles; made miscellaneous revisions and 
attended to the copying of scientific or professional reports and papers. 

Harry F. Flynn reported for duty September. 6, 1892; was engaged on miscellaneous 
geodetic computations and revisions; aided in the reduction of magnetic observations at  Los 
Angeles, and computed the auxiliary triangulation about San Diego, California, 1892. For 
six months, Mr. Flynn was computing apparent places of stars for the latitude of Waikiki, 
Hawaiian Islands, 1891-'92, and, during May and June, 1893, attended to the same computa- 
tions for latitude of San Francisco, 1891-'92. 

Daniel L. Hazard reported for duty September 12, 1892; was engaged on miscellaneous 
geodetic computations in California; assisted in arranging computations for ' binding, and 
in proof-reading of annual report; adjusted the tertiary triangulation ncarviedras Blancas, 
California, computed magnetic observations made at  Nogales, Arizona, I 892, in Alaska in 
1892, and by the longitude party, same ycar. Mr. Hazard also computed the value of micro- 
meter used for heights in Tennessee; assisted in <he latitude computation of San Francisco; 
computed the triangulation about Tacoma of 1892; computed the telegraphic longitude differ- 
ences between Helena, Montana, and Yellowstow Lake, Wyoming, 1892; between Seattle 
and Port Townsend, Washington, 1888; between Seattle and Walla Walla, Washington, 1888; 
between Helena, Montana, and Walla Walla, Washington, 1888; between Helena, Montana, 
and Spokane Falls, Washington, 1888; and commenced the computation for difference of 
longitude San Francisco to Sacramento, California, 1888-'89; he computed, also, the chrono- 
metric difference of longitude between Tacoma, Washington, and Sitka, Alaska, from six 
round trips of the steamer Quem, 1892. 

Miss Lilian Pike reported for duty February 8, 1893, and was almost exclusively engaged 
in com'putation for apparent plqces of stars in connection with the latitude variation a t  San 
Francisco during 1891-'92, and in advancing the computation for latitude of the place; some 
miscellaneous reductions and revisions were made'and some equations were solved. 

John Nelson, Sub-assistant, computed the line of spirit levels froin Greenfield, Tennessee, 
to Okolona, Mississippi, 1889-'go; assisted in the magnetic reductions a t  Los Angeles, Cali- 
fornia; collated results of spirit levels between Okolona, Mississippi, and Odin, Illinois; 

1891--)92. 
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computed the levels between the Capitol mark and the Navy Yard mark a t  Washington, D. C., 
1892, and those between Memphis, Tennessee, and Corinth, Mississippi, 18go-’g1; assisted in  
the computation of observations for latitude at  Waikiki, Hawaiian Islands; computed some 
tiangles and geographical positions; collected statistics of geodetic leveling; plotted mag- 
netic stations on chart for annual report; prepared abstracts of spirit level results between 
Etlah and Kansas City, Missouri; was assigned to field duty May 11, 1893. 
. George R. Putnam, Sub-assistant, was connected with this division a little over half a 

month, when he revised the telegraphic longitude computations, SAo Francisco, California, to 
Portland, Oregon, 1887, and Yaquina to Portland, Oregon, 1888. 

Fred. A. Young, Sub-assistant, reported for duty January 9, 1893; reduced m a p e t i c  
trace readings Los Angeles, California, to uniform temperature; made niiscellaneous geodetic 
computations; revised,spirit level results and computed geographical positions coast of Cali- 
fornia; was assigned to field duty March 23, 1893. 

William C: Maupin was engaged in furnishing copies of descriptions of stations with 
accompanying sketches for the use of field parties; attended to miscellaneous revisions, to 
copying, and to clerical work in general. 

Daniel Hurley joined the Computing Division as clerk April 6, 1893, and attended to 
ordinary clerical work required. 

Respectfully yours, 
CHAS. A. SCHOTT, 

AssisfaTzt, atid Chief of the Con$ufi>g Division. 
Mr. B. A. COLONNA, 

Assisfmf in charge of fhc Ofice. 

REPORT O F  T H E  TIDAL DIVISION O F  THE U. S. COAST A N D  GEODETIC SURVEY OFFICE 
FOR T H E  FISCAL YEAR ENDING JUNE 30,1893. 

TIDAL DIVISION, S@femrrber 16, 1893. . 

SIR: I have the honor to submit the following report of the Tidal Division for the fiscal 
year ending June 30, 1893. 

SUMMARY OF T H E  WORK DONE DURING THE YEAR. 

I. The Tide Tables fo’r the Pacific Coast for 1Sg3 were read and revised in proof. The 
Tide Tables for the Atlantic and Pacific coasts for 1894 were prepared for publication, and 
both volumes were read and revised in proof. In  order to spare the tide-predicting machine 
for exhibition at  the World’s Fair, Chicago, Illinois, the predictions were pressed forward 
with all possible dispatch, so that before i t  was wanted for packing up, we were able to sub- 
stantially complete the predictions for both volumes for the years 1895 and 1896. 

2. A harmonic analysis has been completed for two years of observations at  Sandy 
Hook, New Jersey; a year a t  Tybee Island, Georgia,; and eight months at Newport, Rhode 
Island. A harmonic analysis is in progress for Portland, Maine; Philadelphia, Pennsylvania; 
Washington, D. C.; St. Augustine, Florida; and Cedar Keys, Florida. The total workdone on 
the harmonic analysis during the year is the equivalent for the complete analysis of about 
six years. 

3. ‘The following work has been done on the ordinary or non-harmonic reductions. The 
tidal observations of nineteen series, the equivalent of about three years of continuous 
observations, have been discussed by the ‘‘ First ” or Interval Reduction method. Phase 
Reductions for four series, the equivalent of about a year of continuous observations, and 
Declination Reductions for five series, the equivalent of almost a year of continuous observa- 
tions, have been made. 

4. Tide notes have been prepared and furnished for one hundred and nineteen stations 
for publication on thirty-four charts, and a few current notes for the same. 
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5. Requisitions from seventeen field parties have bcen filled, involving the preparation 
of thirty-two descriptions of bench marks, and tidal data for one hundred and eight stations. 

6. Tidal information has been called for by thirty-four persons not connectcd with the 
Survey, the response to which required the preparation of thirty-one descriptions of bench 
marks, and tidal data for forty-two stations. 

7.  The correspondence of this Division was reduced to the writing of only one hun- 
dred and sixty-five letters during the year, in consequence of having been relieved of the 
duty of acknowledging records reccived. 

8. An aggregate of about ninc years of record from automatic tide gauges, with about 
four and a half years of tabulated hourly heights of the sea, high and low waters, temperature 

'and density of the sea, and meteorological data; also seventy-nine original and sixty-eight 
duplicate volumes of tidal observations from staff and box gauges, have been received, exam- 
ined, and registered. 

9. The original tidal records in the archives for eastern Canada, Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, and Connecticut, were arranged in gcographical 
order and tied into volumes ready for binding. This work will be resumcd from time to 
time according as our limited forcc can be spared from niore pressing labors, until all our 
original observations of tides have been prepared for binding. 

IO. The harmonic analysis enables us to separate the tide observcd at  any place into its 
constituent elements or components, when a sufIicient number of heights have bccn tabulated 
at equal intervals of mean solar time; but the process, while not in itself very difficult, 
involves a great deal of drudgery, requiring much time, as well as vcry close attention, to 
perform. In  order to somewhat lcssen this labor, early in the year 1885, Mr. L. P. Shidy, a 
member of this Division, devised and prepared for use a set of stencils, consisting of about a 
thousand sheets of 8 by I O  inch well-sizcd and rather hcavy paper, each shcct of which was 
made to represent a portion of certain tables by means of oval holes or  openings half an inch 
long by a quarter inch wide. In using these perforated sheets or stencils, they are placed, 
one at  a time, over the original tabulated heights of the tide, enabling us to selcct mechanic- 
ally such values as enter into each hour of any component by exposing to view only such 
readings as are required. Thesc stencils have been in constant use in this Division for 
about eight years, saving us  fu l ly  one-half the time formerly requircd for this work, or in 
other words, they enable a computer to accomplish at least twice as much in a given time as 
he could do without them, and with far less liability to mistakes. But their use required 
half-hourly heights, and the further saving of labor in reducing the original tabulations 
from half-hourly to hourly heights, as well as certain othcr advantages, induced us to 
prepare a new set of stencils during the past year. Since our stencils are devised for 
saving the trouble and time of using tables, the change from half-hourly to hourly tabulations 
required the computation of ;I serics of fourteen tables showing the various component 
hours most nearly corresponding to each solar hour throughout a year; that is, representing 
certain fixed relations between the astronomical elements of the tides. The stencils made 
from these tables consist of about fifteen hundred sheets of 8 by IO inch paper, or about one 
and a half times as many as the former stencils, the increase being due to including some of 
the sm'aller components which were not thcn workcd for. These stencils can be used for 
the analysis of any series of tidal observations of sufficient length, and 0x1 different series 
can be used over and over again until after many years they gradually wear out, when they 
can .be readily replaced from the computed tables. 

, 
PERSONNEL OF THE TIDAL DIVISION. 

Mr. Alexander S. Christie was in charge of the Division until April 18,1893; later he was 
transferred to the Computing Division. Mr. B. A. Colonna, Assistant in charge of Office, 
directed the work from that time until May 9, since which date Assistant G. A. Fairfield has 
been in charge of this Division, in addition to his other duties. 



REPORT FOR 1893-PART I. REPORT OP ASSISTANT IN CHARGE OF OFFICE. 109 

The following persons have been employed during the year: Messrs. L. P. Shidy, F. 
A.1. Little, and Rollin A. Harris; Mrs. Virginia Harrison; Miss Alice G. Reville, and Miss 
Florence Brower. Mr. W, D. Fales, a substitute clerk, was with us from July I, to December 
1, 1892. 

Respectfully yours, 
GEORGE A. FAIRFIELD, 

Assisfapit, a d  Chief of the Tia’aC Division. 
Mr. B. A. COLONNA, 

Assistant b charge of /he OJTce. 

REPORT O F  T H E  DRAWING DIVISION O F  T H E  U. S. COAST A N D  GEODETIC SURVEY OFFICE 
FOR T H E  FISCAL YEAR ENDING JUNE 30,1893. 

DKAIVlNG DIVISION, October 37, 1893. 

S I I ~ :  I hnve the honor to subinit the rcport of the Drawing Division, which has remained 
under m y  charge, for the fiscal ycar cnding J u n e  30, 1893.  

Tlic only change in the personnel of the Division during the year was thc appointment, 
through Civil Service examination, of Mr. Asa G. Randall as draughtsman, on December 2 0 ,  

Mr. A. Lin- 
denkohl’s timc has been occupied in making corrections and additions to the published charts, 
from recent surveys and information; constructing projections on copper plates for engrav- 
ing, and in collecting data for replies to inquiries from other De;>artments and the public. 
Mr. H. Lindenkohl has been engaged in making drawings for charts, to be published by 
photolithography or engraved, and for illustrations to the annual report; also in verifying 
proofs of the published charts. 

Mr. E. H. Fowler has been employed in reducing and making finished drawings for pub- 
lication, of the survey of the District of Columbia; verifying proofs and projections, and in 
correcting the drawings of charts for new editions. 

Mr. E. J. Soinmcr has continucd the drawings for the general sketch maps of progress, 
on a uniforni scale; and the construction and verification of projections for field use. 

Mr. D. M. Hildreth was at  work in niaking fafr drawings for charts to be reproduced 
by photolithography, and in verifying and correcting proof of the engraved section maps of 
the District of Columbia. 

Mr. C. H. Deetz was on duty in the field from July I, to December I, since which time he 
has been engaged in  making fair drawings for charts published by photolithography, in  
tracings of a high class, constructing projections, and in clerical work. 

Mr. G. F. Pohlers has made drawings for maps and charts to be photolithographed, and 
for illustrations for the annual report. 

Mr. C. Mahon has been employed in reducing and plotting the surveys of the coast of 
Louisiana for engraving. 

Mr. P. von Erichsen has been engaged in inking original topographical sheets, and on 
drawings in connection with the Coast and Geodetic Survey exhibit a t  the World’s Colum- 
bian Exposition. 

Mr. E. P. Ellis was on field duty from July 8,1892, to January 31, 1893, when he returned 
for duty in this Division. He has been cngagcd on drawings for charts, projections, and 
tracings. 

Mr. E. S. Mitchell has been employed in making drawings and miscellaneous tracings, 
and in lettering original topographical sheets. 

1892. 
The general assignment of work has been similar to that of previous years. 
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Mr. Asa G. Randall reported for duty on December 20,  and has been employed on mis- 
cellaneous tracing, and in making copics of triangulation sketches. 

A brief summary of the work of the Division is as follows: 
Drawings were made for thirty-one new charts; forth-three new editions of charts; fifty- 

four sketches and illustrations for the annual report. Photographs of original sheets for 
forty-four section maps of the District of Coluinbia were brought up and made ready for 
engraving. Fifty-eight projections were constructed for field use; eight topographical 
sheets inked, forty-six lettered and prepared for approval, and a large number of ininor cor- 
rections and additions i-re made for the engraved chdrts. There was also a very con- 
siderable amount of work and time expended in furnishing infprmation in response to calls 
from the public, a list of which is appended for incorporation in Table No. 3. 

In addition to the above, a t  the request of the State Department, drawings were made 
for twenty-nine maps, which were published by that Department for use in the Bering Sea 
seal fishery arbitration. 

On my recommendation Messrs. Deetz and Ellis were sent to the field during the summer 
and fall of 1892, to familiarize themselves with hydrographic surveying, in order that they 
might the more intelligently make reductions for publication. The result was satisfactory, 
and both were highly commended by the chiefs of the parties in which they served. 

I have pleasure in again testifying to the uniform industry and ability of the employ& 
of the Division. 

Respectively yours, 
W. H. DENNIS, 

Assistant, aid  Chic f o f the Drawitrg Division. 
Mr. B. A. COLONNA, 

Assistant in charge of ihc Ofice. 

REPORT O F  T H E  ENGRAVING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE 
FOR T H E  FISCAL YEAR ENDING J U N E  30,1693. 

ENGRAVING DIVISION, October 14, 1893. 

The statistics are as follows: 
SIR: I respectfully submit the following report of the operations of the Engraving 

Division during the fiscal year ending June 30,  1893. 

ENGRAVING.  

Number of plates of new charts completed _ _ _ _  _ _ _ _ _ _  _ _  _ _ _ _  _ _ _ _  _ _ _ -  _ _ _ _ -  
Number of platcs of new editions of charts completed _ _ _ _ _  _ _ _ _ _ _  _ - _ _ - _ -  
Number of plates of sketches and illustrations completed - - - - - - - - - - - - - - - 
Number of new printing plates re-issued _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  - _ _ _  _ - - -  - _ - _  _ _  
Number of plates of section maps of the District of Columbia completed- 
Number of plates of new charts commenced _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ----_. _ _ _  
Number of plates of new editions of charts commenced - - _ _  - - - - - - -  - - _ _ _  
Number of plates of sketches and illustrations commenced- - - _  - - - - . - _ _  - 
Number of plates of section maps of the District of Columbia commenced- 
Number of plates of charts corrected for printing _ _ _ _ _ -  _ - _ _ - - - -  - - - _  _ _ _ -  
Number of plates printed from chart room _ _ _ _ _ _  _ _ _ _  _ _ _ -  _ _ - _ _ -  - _ _ _ _ _ _  - 
Number of plates of sketches and illustrations corrected for printing- - - 
Number of plates in progress during the year not completed - - - - - - - - - - - 
Number of unfinished plates on hand at  the close of the year, viz: 

New charts _ _ _ _ _ _ _ _ _ _ _ .  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L  

New editions of charts _ _ _ _  _ _ _ _  - - _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _  _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _  
Sketches and illustrations - - - - - - - - - - - - - - - - - - - - - - _ _  - - - - 

1 0  

4 

5 
16 

9 

9 
2 8  

5'7 
755 

'3 
27 

zG 
7 

'3 

1 1  

I 
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PHOTOGRAPHING. 

473 
I 831 

Number of negatives made - - _ _  - - - - - - _ _  _ _  _ _ _ _  - _ _ _  - _ _ _  _ _ _ _  _ _ _  - - _ _  - - _ _  - - 
Number of prints made, blue and silver _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _  

ELECTROTYPING. 

Number of prints, silver views of Honolulu, etc _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ - _  _ _ _ _  
Number of lantern slides.. - _ _  _ _  - - _ _  - - - - _ _  _ _  - - - - _ _ _  - - _ _  - - - - - - - _ _  - - _ _  _ _ _ _  

I 032 

140 

PRINTING. 

Number of impressions for chart room - - - - 

Number of impressions for Hydrographic Inspector - - - - - - - - - - - - 

Number of impressions for lithographers-transfer proofs - 

- _ _  - - -. - - - - - - - - - - - - 45 528 
2 109 
436 
821 
169 

Numbcr of impressions for Assistant in charge of the Office - - - - 

Number of impressions for Engraving Division - - - - - - - - - - - - - - - 
- - - 

Total numbcr of impressions - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - 49 063 

The force of engravers remained substantially the same as during the preceding year, 
until April 17, 1893, when the personnel was increased by the employincnt of three additional 
engravers, viz: TVm. McKenzie, Peter H. Geddes, and David hlorris. They have shown, for 
the time employed, considerable zeal, and I think their work is very commendable and sat- 

The expert engravers have been employed as heretofore on the branches of work they 
have made specialties, with the exception of such interruptions as were necessary through 
the corrections arising from resurveys and work of a similar character. 

The young men who have been under instruction have all made satisfactory progress 
and add very much to the strength of the Division. 

Contracts for engraving were given out during the latter part of the year to Messrs. 
Evans & Bartle, of this city, to engrave four plates, viz: Chart No. 36g5, “Hell Gate and 
East River, from Blackwells Island to Lawrence Point,” scale 1-5 ooo ; Chart No. 201, “West 
End of Pecan Island to thc Mermentau River,” scale 1-80 ooo ; Chart No. 203, Sabine Pass 
Westward to Longitude 94’ 25”” scale 1-80 ooo ; Chart No. 202,“ Calcasieu Pass to  Sabine 
Pass,” scale 1-80 ooo ; and eight plates of the topographical map of the District of Columbia. 
The work on Nos. 3Gg5, 202, and 203, is far advanced. 

The most important engravings completed during the year were, Chart A? ‘ I  Cape Sable 
to Cape Hatteras,” new edition, being an entirely new engraving in one plate, giving greater 
detail than was shown on the former edition, scale 1-1 200 ooo ; Charts NOS. 5400 and 6100, 
embracing the Pacific Coast from Point Buchon to Point Pinos, and extending northward 
froin Cape Lookout to Grays Harbor, scale 1-200 000. 

. isfactory. 
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In the new editions, the revised plate of Chart No. 7, I ‘  Cape Ann to Block Island with 
Georges Bank,” scale 1-400 000, was issued, embracing more favorable limits and greater 

A new edition was also published of Chart No. 8, “Approaches to New York, Gay Head 
to Cape Henlopen,” embracing the most recent surveys, scale 1-400 000. 

The engraving of the new edition of Chart No. I 12, embracing a part of Nantucket Sound, 
Massachusetts, showing the resurvey of the locality, has progressed to such an extent that 
we will soon be able to publish the chart from the engraved plate. 

Many of the important plates were materially advanced, including the new Sailing 
Charts B and C of the Atlantic and Gulf coasts, and will soon be completed for publication. 
The Mercator Chart No. 5 1 ,  of Nantucket Shoals, extending westward from Montauk Point; 
the remaining Harbor charts of the coast of Maine and the Coast Charts of Florida Bay, have 
been advanced as rapidly as circumstances would permit, and will be completed at  an early 
day. 

Among the miscellaneous plates finished is the new Progress Sketch, on a scale of 
1-7 ooo 000, containing the wliolc United States on one sheet, which is intended to take the 
place of the 1-10 ooo ooo sketch which has heretofore been published in the Reports, illus- 
trating the progress made in longitude stations and connections and in magnetic determina- 
tions, and which was found fo be on too small a scale. The new sketch has been engraved 
as a skeleton map, and can be used as a base chart for the illustration of subjects of a physical 
or statistical nature without the danger of obscuring the object by the great amount of 
geographical detail. 

The total output of the Division in the number of plates of charts completed is about 
what it was during the previous year, with the exception of sixty-four plates completed 
of the section map of the District of Coluipbia survey, making in all sixteen sections 
completed, and the actual- work in advancing the engraving of niany plates has been very 
satisfactory. 

Under the operation of the Chart Board, certain plates are selected to be engravcd as 
rapidly as circumstances will permit, and ncw work suggested that would be more desirable 
than the others that may be in the list. Three of thcsc charts have been worked upon, viz: 
Chart No. 299,  “Peconic Bay,” Long Island, scale 1-40 000; No. 345, “Robinsons Hole and 
Quicks Hole,” Massachusetts, scale 1 - 1 0  000; and No. 400, “ Hampton Roads,” Virginia, scale 
1-20 000; and the two first arc nearly ready for publication. 

The registration of the photo-lithographic work has been continued in this Division; 
seventy-five new charts, new editions, new prints, and reprints were furnished during 
year, making an aggregate of I G  957 sheets. 

The plate printing oficc has continued under the direction of Rlr. F. Moore, foreman 
The force of printers has remained unchanged; with the exception of Jas. I“. Dickson, helper, 
resigned, and the appointment of Louis L. Willianis in his place. 

The requisitions for printing from the chart room have increased during the fiscal year 
1893, over the previous year by about 5 ooo copies furnished for distribution, although there 
were eighteen plates less corrected, and seventy-five.plates more printed, showing that the 
percentage of corrections was not so large. 

The improved facilities of the printing rooms have enabled 11s to keep u p  wit11 the work 
required, and to do away with the annoyance of several years-back-order list. This is grati- 
fying and shows conclusitely that the refitting of the printing rooms has overcome the 
serious annoyance of previous years and allows the prompt issue of the charts to the public. 

The electrotype and photograph rooms have continued under the charge of Mr. L). C. 
Chapman, assisted by Mr. L. P. Keyser. The average quantity of work has been turned out.. 

. detail than was shown in the former editions’ol the Chart. 
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The general clerical work of the Division has been performed by Mr. John H. Smoot in 
his usual acceptable manner; the correspondence and detail work in regard to photolitho- 
graphing by Mr. Eugene Rhodes, who has discharged his duties very satisfactorily. 

The Chief of the Engraving Division, Assistant H. G. Ogden, having been ordered to 
Alaska on special duty early in March, 1893, I was designated by the Superintendent to take 
charge of the division on March 26, with Assistant John Henry Turner, Acting Chief. 
Under this arrangement the work of the Division progressed to the entire satisfaction of 
the Office; but unfortunately for the office and the service, Mr. Turner was taken sick June 2 

and died June 12, 1893. For the remainder of the fiscal year the work was executed under 
my personal supervision. 

The usual statement of plates of maps, charts, diagrams, etc., completed, continued, or 
begun during the year is hcrcwith submitted for file in the archives. 

Respectfully yours, 
W. 13. DENNIS, 

Assistant, and Chip f of the Enspzvirrg Division. 
Mr. B. A. COLONNA, 

Assisfatif iti chtzrgt of /he Oficc. 

REPORT OF THE CHART DIVISION OF THE u. s. COAST AND GEODETIC S U ~ V E Y  OFFICE 
FOR T H E  FISCAL YEAR ENDJNG JUNE 30, 1893. 

CHART DIVISION, August zq, 1893. 

SIR: I have the honor to submit the following report of the Chart Division, for the fiscal 

This Division has bcen under my charge during the year and the following named per- 
Year ending June 30, 1893 : 

Sons have been attached to it, whose general duties have been as noted: 
Miss L. A. Mapes, bookkceping and corrcspondence. 
Mr. H. R. Garland, issuing and correcting charts. 
Mr. J. I-I. Barker, correcting charts. 
Mr. J .  W. Whitaker, correcting charts. 
Mr. T. V. Walker, correcting and coloring charts. 
Mr. Ivy Hill, correcting catalogues and coloring charts. 
Miss M. L. Handlan, coloring charts. 
Mr. Neil Bryant, receiving and stamping charts. 
Mr. R. 'r. Bassett, mounting and joining charts. 
Mrs. Jennie H. Fitch, coloring charts and correcting catalogues. 
Mr. Peter Page, messenger. 
Mr. Jas. F. Flynn, messenger. 
Mr. Wm. R. White, messenger. 

Mr. Peter Page, resigned on July 17. 
The changes in the force have been as follows: 

' Mr. Jas. F. Flynn, transferred from Weights and Measures Division September 9, left 
Division December 31, 1892, re-assigned to Division April 7, and resigned May 9. 
1893. 

Mrs. Jennie H. Fitch, transferred to Accounting Division October 2 2 .  

Mr. Wm. R. White, assigned to Division May 22. 

With the exception of the changes above noted, the persons named are still on duty 
here. 

9. Ex. 1 9 4  
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The following table represents in brief the inore important features of the relation of 
the chart issue of-this year- to that of the four years n e x t  preceding: 

Comparison of issues of charfs duritlg the Jscalycais mfta below. 
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of last year and I per cent larger than the 
average of the four previous years, but the net sales, i. e., the gross sales less charts returned 
by sale agents, have decreased, bcing 7 per cent in copies and value lcss than those of last 
ycar, and I I per cent lcss in copies and 8 per cent in value as compared to the average of the 
four previous ycars. Consequently the free distribution shows a corresponding increase. 
The decrease in sales may partly be accounted for by the fact that the number of new charts 
published has been only about half that of the previous year, as new charts have at first a 
ready sale. 

T h e  distribution of charts to libraries for the information of the public in general, 
referred to in my last report, was to be made in accordance with the following plan, as 
approved by the Superintendent. After consultation by lctter with the several United 
States Senators, from a majority of whom answers were received. one hundred and twenty 
libraries were selected, apportioned among the States according to population, but not less 
than two to any State; to each of the libraries (excepting four previously supplied) an inquiry 
was addressed as to their wish for the charts and ability to care for them and make them 
accessible to the public, and in case of a favorable answer, each was to be furnished, as soon 
as practicable, with about 160 charts including the most important, and eventually with a 
complete set, about 500. Of the one hundred and sixteen addressed, twenty-eight have not 
answered, three have declined, and eighty-five have accepted, of whom forty-five have been 
supplied, so that there now remain forty to whom charts have not been sent. The distri- 
bution was begun in October last and has been continued as rapidly as was consistent with 
the filling of our current orders. 

A new edition of the Chart Catalogue is in press, and its publication may be expected in 
the near future. It is desirable, and I believe practicable, to publish a new edition each 
year. In the past year 780 copies have been distributed. 

The correspondence for the year has amounted to 3 206 letters written. 
The members of the Division as a body, have shown, as heretofore, an earnest desire for 

the success of thc work and have labored faithfully to insure accuracy in the correction of 
the charts and promptness in filling orders. The routine of the Engraving, Hydrographic, 
and Chart divisions has been so systematized and so carefully executed that there are now 
fewer orders for charts unfilled (technically called back orders) than at  this season in any 
previous year within niy knowledge, and this is the busiest season of the year. 

In accordance with my suggestion made in December, 1892, a project was approved by the 
Superintendent for the preservation of one copy of every print of each chart published by 
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this Bureau which has been used as a,standard by the Hydrographic Division, and on which 
are shown the various hand corrections applied to the charts from time to time in the inter- 
vals between the prints. The object is to provide a complete reference file of charts issued 
by this Office, and the value of such a file is unquestionable. The standards, when no longer 
needed by the Hydrographic Division, will be stored in  the Archives, and, as soon as 
arrangements are perfected, will be shelved for ready reference. 

Two new charts from copper plates and fifteen new lithographic charts, seventeen in all, 
h a w  been publishcd during the past year, as shown in the following list, viz: 

Duto. 

18U. 
Jnn. 18 
Mur. G 

1892. 
July 0 
July 14 
July 2U 
Aiig. 1 
sopt. 3 
Oct. 24 
Dw. 8 
DW. n 

1893. 
J u n .  G 
Fcli. 16 
FIIID. 24 
I;(.b. 27 
Aim. 8 
Aim. 10 
Jnno 10 

Titlo. 

303 
G I 0 0  

202 
11216 
A!IHi 

8'218 
203 
625 

8.224 
8,228 

ENOIlAV).:U. 

3loo;lr ('wr to Engllslimnn Ilny, inclnditig Mnchiee Day, Nnino. 
( ' n p  1,uulcoiit tu Grnye IIurbr,  Orogon and Wnsliinglon. 

LITllOOliAI'1IXD. 

Cnlriwiuu P u v  to SRbiuo Light, Loaiaiuna. 
\\'o(*aodski uud Elirii iinrbim ; Fuuehnw Day, ate., Alseku. 
Coon Ilny, Orcgan. 
I')bus Ilay, Ilobnrt slid IViiidiinin Days, Alnsku. 
Subiuo I'im \wstnunl  to longitudo N O  25', Tex~a. 
Eutruncu to Drriaos Itirur, Tosna. 
Gntnhicr Buy, Frcdcriclc Sound, Alnekn. 
Wiudfnll llnrbur nnd Mol@ Ilnrbor, Scymoiir Cunul, Alnaka. 

I repeat the remark made in my report of last year that the term ( I  new chart" as used 
in the above list has a general signification snd refers to charts never before issued in that 
form. The Same term may be applied by other Divisions to charts which have required 
new work on the plates, drawings, etc., and which may have been issued before, and there 
may consequently, for this and other reasons, be a discrepancy between their lists of new 
charts and mine. 

The receipts, issues, and general distribution of charts during the year are given in a 
table which accompanies this report, and which is submitted for file in the archives. 

Respectfully yoiirs, 
G E R s H 0 M B R A D FO R D, 

Assistatit, and Chief o f  the Chart Division. 
Mr. B. A. COLONNA, 

Assistwit iti charge of the Ofice. 
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REPORT OF THE MISCELLANEOUS DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE 
FOR THE FISCAL YEAR ENDING JUNE 30,1893. 

MISCELLANEOUS DIVISION, October 19, 1893. 

SIR: I have the honor to submit herewith the report of the Miscellaneous Division for 

The  volume of work done in the Division, so far as i t  is susceptible of tabulation, is shown 
the fiscal year ending June 30, 1893. 

by the following figures: 
Letters written (sales agents, 2 780; miscellaneous, G13) - - _ _  _ _ _  _ _ _  _ _ _  _ 
Ledger accounts kept (sales agents) - - - - - - - - - - - - - - - - - - - - - - - - _ _  _ _ _  - - _ 
Quarterly statements of sales agents examined and verified - - - - - - - _ _  - 
Circulars to sales agents issued _ _ _ _ _ _ _ _  _ _ _ _  - _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  
Charts sent to sales agents __._ _ _ _ _  _ _ _ _  - _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  
Orders for purchases issued - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Requisitions made for printing and binding - - - - - - - - - - - - - - - - - - - - - - - - 
Requisitions for stationery filled _ _  _ _  - - - - _ _ _ _ _ _  - - - - - - - - - - _ _  _ _  _ _ _ _  - - - 
Requisition for miscellaneous supplies and repairs filled - - - - - - - - - - - - - 
Annual Reports distributed. (See tabulated statement.) - - - - - - - - - - - - - 
Tide Tables issued _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ - - -  
Atlantic Coast Pilots issued _ _ _ _ _ _  _ _ _ _ _ _  _ _ _  - - - - - _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _  
Subdivisions, Atlantic Local Coast Pilot issued - - - - - - - - - - - - - _ _ - - - - - - 
United States Coast Pilots, Atlantic Coast, issued- - - - - - - - - - - - _ _  _ - _ _  - - 
Pacific Coast Pilot, Alaska, Part I, issued _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  
Pacific Coast Pilot, California, Oregon, and Washington,” issued- - - 

3 693 
94 
295 
24 

26 980 
7 70 

539 
505 

I 027 

0 114 
30 
394 
458 
94 
48 

I IO 

The number of charts sent to sales agents during the year, viz, 26 980, was I 640 copies 
less than were issued during the previous fiscal year. 

Ten agencies for the sale of publications-five on the Atlantic and Gulf coasts and five 
on the Pacific Coast-were established during the year, and five were discontinued-three on 
the Atlantic and Gulf coasts and two on the Pacific Coast. The  total number of agencies on 
June 30,1893, was ninety-three-seventy-two on the Atlantic and Gulf coasts, and twenty- 
one on the Pacific Coast. 

The  aggregate of business done through the agencies from July I, 1892, to June 30, 1893, 
is shown by a table which is herewith submitted for file in the Archives. 

The  following publications were sent to press: Annual Report of the Superintendent for 
the year ended June 30, 1892; United States Coast Pilot, Atlantic Coast, Part 111, “From 
Cape Ann to Point Judith;” Tide Tables for the Atlantic Coast of the Unitedstates for the 
year 1894; Tide Tables for the Pacific Coast of the United States for the year 1894; Catalogue 
of Charts and other Publications, 1893; Bulletins Nos. 25, 26, and 27; Notices to Mariners 
Nos. 155 to 167, inclusive ; and Appendices Nos. I to 6 and 8 to 16, inclusive, to the Annual 
Report of the Superintendent for the fiscal year ended June 30, 1891, which are to be printed 
separately in pamphlet form. 
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T h e  usual distribution'was made of the Annual Reports of the Superintendent, the 

Appendices to the same printed separately in pamphlet form, the Bulletins, and Notices to 
Mariners, and they are also furnished in large numbers in response to numerous special 
applications. The distribution of Annual Reports was as follows: 
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Following is a list of the publications of the Survey, with the number of copies of each 

6 1 ~ x 1  
F, ow 
6 OOo 

received during the year from-the Public Printer: 

i iii Alnaliu urd ut i\.nuliluj$oii, 1). C., nnil IIobokon, h'. J." 
1 Dullutin So. 25-" Obaervntioiis ut Ruckvlllo, N d . ,  for tho 

I Vuriutiou of Lntitude in coolarution with tho luturnn. 

Nnino of publiwttion. 
. -. . . .- . 

Nnmo of Iinbiicutiou. 
~ 

'' Ilydrogrnpliy " _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _. . .. _ _ _  
" Doscription of tlia Cuwt und Gaodctic Survoy stoniiiur 

Alipondlx No. 1, l l e p r t  for 189I-"Culiiiiunti~,i~a uud Elou- 
gallons nnd Aximutha nt Elongotion of I'olnris for tho 

Appendix No. 2, Report for  1891-"AzIrnntll Detorrniirntlona 
by Dlicroniotrlc Ner@urernonts 011 n C l a o  CircumpolnrStnr." 

Drake nnd lior Uooii-Sen AppRrutns." 

yearn 1889 to  1910." 

I 

sorvntlons rocordod nt I.os Angeles, Cnlifuruia, 1882-1889." 
A p p u d i x  No. 6, Report for l89l-"On tho Yngnotic Obeor- 

vntions of Vitii8 Ivnnovich Boriug or1 tho Coaste of North- 

NOTICES TO MARISERS. 

! So. ISU, October, 1892-Clinrt corroctions during tho month 
No. lG0, Novembor, 1802-Clinrt curroctiorla durliig tho 
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No. IW, Jnnunry, 181)3-Cl1nrIcorrectiolla dnriiig tho month. 
So. 104, Febriinry, 1893-Clrnrt corriictiuriadoring the uiutrth~ 
No. 165, &lurch, 1893-Clinrt currectiuns diiriiig tho month-- 
so.  160, April, 1813-Chnrt corroctiiius during tho m o i i t l i ~ - ~  
NU. 107, Yay,  189d-Clrurt correctirnrn duriug the ~ n c ~ i ~ t l ~ - - ~ ~  

31, 1892. 

Mr. Freeman K. Green, in addition to other clerical duties, has continued in charge of 
the sales agents' ledger accounts. In  the performance of all his duties Mr.  Green has 
manifested the same faithfulness, intelligence, and accuracy that I have had the pleasure to 
report and commend ever since he has been connected with the Miscellaneous Division. 

Mr. Harry J. Van Der Beck has performed the duties of st.enographer and typewriter, in 
addition to other clerical duties, in such a manner as to entitle him to commendation. 
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Mr. Calvin Shurtleff discharged the duties of janitor until June 23, 1893, when his con- 
nection with the Survey ceased. Mr. Walter P. Ramsey was appointed to succeed Mr. Shurt- 
leff on June 24, 1893, and since that date has filled the position of janitor in a satisfactory 
manner. 

Messrs. David Parker, Wm. 14. Keith, and David Somerville discharged the duties of 
w:itchmen faithfully and efficiently throughout the year. Mr. Keith resigned on June 29, 
1893, to accept a clerical position in another Department. 

Mr. J. A. Watts, who had been serving under detail from the Treasury Department since 
December, 1891, was transferred and appointed engineer on June 24, 1893. He has had 
charge of all the heating apparatus, and has exhibited skill and ability in the discharge of 
his duties. 

Messrs. Wm. H. Butler, chief messenger, C. H. T. Over, Sandy Bruce, Charles H. Jones, 
Williani Savoy, Attrell Richardson, messengers; Win. I<. McLane, driver; Horace Dyer and 
Harrison Murray, firemen; Mrs. Sarah E. Flynn, John H. Brown, Samuel L. Eubank, Boston 
Brown, Wm. Young, and John H. Mason, laborers, performed their respective duties in a 
faithful and satisfactory manner. 

Respectfully yours, 
M. W. WINES, 

Chic/ of the Miscellmeotts Uizisiori. 
Mr. R. A. COI~ONNA, 

Assistant iii charge of the Oflce. 

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, 1893. 

INSTRUMENT DIVISION, August 29, 1893. 

SIR: I have the honor to submit the following report of the work of the Instrument 
Division during the fiscal year ending. June 30, 1893 : 

This Division has to send out, receive, and account for all instruments and general 
property used in the field and in the various Divisions of the Office; make the needed repairs 
to instruments; plan and construct new instruments; determine their constants SO far as it 
is practicable to do so at the Office, and purchase new instruments and all the material 
necessary to the work of the Division. The force for the year has bcen as follows: 

Edwin Smith, assistant, and Chief of the Instrument Division. 
Frank A. Cook, clerk from July I ,  1892, to March 25, 1893. 
Wm. C. Maupin, clerk from April 6,  ~ 8 9 3 ,  to June 30, 1893. 
Wni. West, messenger. 
E. G Fischer, chief instrument maker. 
Otto Storm, instrument maker. 
Wm. Gaertner, instrument maker from July I to April 30. 
Jacob Schwarz, instrument maker. 
W. R. Whitman, instrument maker. 
S. A. Kearney, instrument maker. 
C. E. Regennas, instrument maker. 
M. Lauxmann, instrument maker. 
Clement Jacomini, instrument maker, appointed June 30, 1893. 
13. 0. French, carpenter. 
Geo. W. Clarvoe, carpenter. 
C. N. Darnall, carpenter. 

On account of the vacancy among the instrument makers caused by the resignation of 
Mr. Jacomini, Mr. Gaertner on April 30, the services of one man for two months were lost. 
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who was appointed on June 30, comes to us with a very fine record and it is believed will 
prove a very valuable acquisition to the shop. I t  is always difficult to find an instrument 
maker with the experience and skill required i n  the Coast and Geodetic Survey instru- 
ment shop. During the month of June, 1893, Mr. Otto Storm was on duty at  the World’s 
Columbian Exposition in Chicago, and his services were lost to the instrument shop during 
that time. 

The instrument and carpenter shops are essentially repair and experimental shops, and 
the construction of new instruments is incldental 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. 

Tables I and I1 accompanying this report, give statistics of repair and new work, and 
Table 111, a list of instruments and apparatus purchased. These tables are submitted for 
file in the Archives. 

Two hundred and twclve requisitions have been received from field parties and the 
Office. To fill many of these, several days’ work of several men were required, and in case of 
the Alaska parties, several wceks of the entire force. 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, and electric 
bells, in building cases in the Chart 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 car- 
penter shops. This class of work is always made subordinate to the regular work of the 
Division, but at times seriously hampers it. 

An unusual demand has been made upon the Division this year in the preparation of 
the instrumental exhibit for the World’s Coluinbian Exposition and has caused the setting 
aside of several pieces of new and important work long since recommended by the “Advisory 
Board on Instruments and their Construction.” I t  is hoped these may be taken up this 
coming year, especially the new (( Universal Instrument ” and the new Combination Transit 
and Zenith Telescope;” also the new ‘< Half-Second Reversible Pendulum ” proposed by the 
Superintendent. 

Theodolites h’os. 145 and 146, which were begun in 1890, were completed this year. The 
long period over which work on these instruments has been extended is due to the fact that 
but one man was engaged upon their construction and he was frequently called upon for other 
more pressing work. These numbers belonged to two Iz-inch direction theodolites which were 
purchased some years ago. They never gave satisfactory results, and in 1890 it was decided 
to make certain radical changes in them. As the work progressed, many difficulties were 
met, and i t  finally resulted in constructing the two instruments now bearing the numbers 
145 and 146. The instruments are practically entirely new, though parts of the old instru- 
ments were used. During the spring of 1893, these instruments were examined and tested 
by Assistant R. S. Woodward, who has made his report to the Superintendent. This report 
shows that they are decidedly the finest theodolites ever in possession of the Survey, It is 
especially shown that the dividing engine of the Survey will make as fine graduations as 
can be made anywhere at this date. I must here state that very great credit is due to Mr. 
E. G. Fischer, the chief instrument maker, for the perfection of their design and their fine 
graduation, and to Mr. Otto Storm for the fine workmanship upon them. 

The new magnetometers Nos. 1 7 ,  18, 19, and 20, were begun in the autumn of 1891 and 
completed in the spring of 1893. As on the theodolites, the greater part of the work on these 
instruments was done by one man, who also was called upon for much other work. These 
instruments are very elaborate, and though similar in principle to the older forms, are quite 
new in design as to some parts, and it is thought they will prove superior to  any other 
magnetometers used in the Survey. 

The two duplex base bars, Nos. 15 and 16, were begun in 1891, but soon had to be set 
aside on account of other work. They were finished early in the present year, and were 
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made from designs prepared in the Instrument Division from plans and specifications pre- 
sented by Assistant Wm. Eimbeck. They were made with the greatest care, and it is believed 
their use will thoroughly test the principle involved. 

Plane-table alidade No. 85 was designed and constructed in this Division during this year, 
after specifications furnished by the Topographical Conference of 1892, and other sources. 

I n  the construction of the two theodolites, the four magnetometers, the two duplex base 
bars, and the plane-table alidade, i t  has been the aim to produce instruments superior to 
anything of the kind heretofore made. I t  is intended to give a detailed description of them 
(with illustrations) in an appendix to the Superintendent's report for this year. 

During the previous year planes had been substituted for knife-edges in the three pen- 
dulums of the " Half-Second Pendulum Apparatus A," and a knife-edge placed in the support 
upon which to swing them. The  experimental work with this apparatus extended into the 
present year and led to the construction 'of three new pendulums known as A,, As, and AG, 
with planes instead of knife-edges, and to the reconstruction of the support, so that the 
knife-edge is now in one piece instead of being divided as formerly. 

During the latter part of the year, by the Superintendent's direction, an experimental 
" Quarter-Second Pendulum " and support was constructed. This pendulum is as nearly as 
possible of the same design as pendulums Aq, As, and AG, but of only one quarter the size. 
Its construction involved some very precise and minute work. Experiments with i t  have 
shown that such small pendulums can be used for the determination of relative gravity with 
very great precision, and a complete apparatus with three small pendulums will be con- 
structed next year. 

There has been no year since the Instrument Division has been under the charge of the 
writer (1889) in which it has turned out so great an amount of work, but this work has been 
of such a character that  it is difficult to show it in this report. Fully one-half the time of 
the entire force during the year has been devoted to preparation of material for the exhibit 
of the Coast and Geodetic Survey and the office of Standard Weights and Measures a t  the 
World's Columbian Exposition, and the fitting out of the Alaska parties. 

During the year the facilities of the instrument shop have been materially increased by 
the addition of numerous tools, some of which were made in the shop, and some purchased. 
The efficiency of the Division is now probably as great as can be hoped for with its present 
force, and if the present standard can be maintained, i t  is believed the instrumental outfit 
of the Survey will be greatly improved and added to during the next few years. Throughout 
the whole year the division has been pushed to its utmost capacity, and I must express my 
gratification with the industry and faithfulness of its employ&. 

The books and 
accounts of the Division and the inventories of the field parties are now in a very satisfac- 
tory condition. 

A detailed account of each day's work of each employ6 is kept on file. 

Respectfully yours, 
EDWIN SMITH, 

Assistant, a d  Chief of  the Iustruaienf Division. 
Mr. B. A. COLONNA, 

Assistant i?i charge of the Ofice. 
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REPORT OF T H E  LIBRARY AND ARCHIVES DIVISION, 
U.  S. COAST AND GEODETIC SURVEY OFFICE, 

FOR T H E  FISCAL YEAR 1893. 

L I ~ R A R Y  A N I )  ARCHIVES DIVISION, Se,btetnler 12, 1893. 
SIR: I transmit herewith tables* showing the accessions made to the Library and 

Archives of this Office during the fiscal year ending June 30, 1893, together with this, my 
general report of the improvements introduced, and the work performed in this Division 
during that time. 

In December last, the new shelving for the library was completed; this was erected 
according to my own arrangements, the general style followed being that recommended in 
the publication called “Library Notes,” as *‘the best form for a small library where economy 
must be observed.” A number of firms were consulted, and bids obtained, samples of various 
kinds of wood and iron shelving being submitted; but owing to the difference in price we 
selected the wood. 

As soon as the shelves were completed the books were moved into building No. 201 and 
placed on them. In making this change, the library was classified by general subjects 
according to the Dewey or decimal system, with the exception of the publications of our 
own Government-these wcre divided under the Departments and subdivided by the Bureaus 
by which they were published. 

After six months experience I think that I can say that the plan has been a success, and 
I should make but few changes were I to begin anew. 

In making the transfer there were brought to light many series of publications (more 
or less complete) which needed binding; these have been prepared and sent to the bindery, 
and when they are returned we shall find that the shelving will soon have to be increased. 

This 
list now extends from z 490 to 1 2  523, or I O  033 volumes, and many of the old books are yet 
unnumbered. Upon the arrangement of the books on the new shelves the work of making a 
new catalogue was commenced. The old “author and title system” is adhered to, but the 
cards are all written with the typewriter. Good progsess has been niade on this work; about 
I 700 cards have already been made out. A new card catalogue case has been provided, with 
a capacity of 2 2  500 cards. 

The purchase of new books has been continued to the extent of the allotment made for 
this purpose, and, although the number does not appear very large, the standard of the books 
is so high as to make the library more and more valuable to those who may desire to refer 
to it for the topics which come within the field to which we confine ourselves. 

Among these are several sets of Mathematical Journals, which are scarce and not to be 
found in ordinary libraries. The total allotment for the library during the past year was 
$ I  731, and the amount expended will come within this sum after the bills are all received. 

By correspondence with various scientific societies, I have obtained many numbers 
which have added to the completeness of our files of Transactions, Proceedings, etc., and 
have also arranged for exchange with a number of others whose publications will be of 
value to us. 

I have found a set of the “Memoirs” which were prepared by this office during the 
Civil War for the use of the Government vessels. These werc really Coast Pilots; and in 
order to prevent their falling into the hands of the enemy, these was only a very small 
edition prepared, and these were numbered; so that each volume was accounted for. These 
are of great historical interest as showing the importance of the work of this Bureau in 
time of war. 

accessions to the Library during the fi~oal year nccornpmies this roport. 

In my last report we had books numbered froni 3 ooo to I I GIS, a total of S GrS. 

* Tho80 tables are filed in the Archives. A suniinary etatomont of records roceived in the Archives and of 
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The map library is consultcd very frequently both by persons in our  own service and 
those from outside. I would call attention to the desirability of the development of this 
feature of our library. This Office is one of the recognized geographical offices of this 
country, and of the world, and should be supplied with books and maps respecting the 
geography of its vwn country. This information is necessary for the proper conduct of our 
own business; and that i t  is expected of us  by the public, is shown by the constant inquiries 
which we receive, many of which we are unable to answer. 

In 1853, Lieut. E. R. Hunt, U. S. A., presented to the American Association for the 
Advancement of Science a project for the formation of a geographical department of the 
Library of Congress with special features which would have covered the ground which I 
think this Office should now take. But, as the policy of that library is “not  to devote itself 
to the special subjects which the ‘ Scientific Bureaus ’ of the Government naturally would 
take up,” no attention, so far as I am aware, resulted from Lieut. Hunt’s efforts. 

In 1856, Mr. J .  G. Kohl gave a lecture a t  the Smithsonian Institution, advocating a Carto- 
graphical Depot with a small library on the same subject, and in this he has sketched what 
appears to be a well-digested plan for it, and brings to bear in his advocacy the various 
advantages which would accrue from such an  institution, among which that of boundaries 
is specially touched upon. He calls attention to the fact that the early maps of the States 
and counties are rapidly becoming more and more scarce, and that in the study of the bound- 
aries, reference must constantly be made to maps of old dates. 

At this time this ofice represents the Unitcd States on at least three International 
Boundary Commissions, viz : The Northeasterit, the Mexican, and the Boundary between 
Alaska and the British Possessions. In the first case, the arguments used in the debate upon 
the fixing of the boundary require reference to every map of the sastern coast from its 
discovery to 1818, and when we come to look into the subject there is but little on file in this 
office which might give light thereon. 

The Mexican Boundary is more reccnt and therefore we can show a little more. We 
have Emory’s Report but no copy of the maps which should accompany it  to make i t  plainly 
intelligible. 

As to the Alaska Boundary, we have Cook‘s and Vancouver’s voyages and also the maps 
of Tebenkoff ; we have also the British Admiralty maps (which show very little), and a very 
few maps by the Russian Admiralty, by no means a complete set. Of the western coast we 
have little or nothing previous to our own surveys. The Spanish maps of that section are 
not represented. 

I would suggest that a set of Bancroft’s History of the Western Coast should be pur- 
chased; this at least gives the results of research among those publications. The matter 
relating to the adjustment of State boundaries is often referred to this office for adjustment, 
and for such work we should have standard local histories and maps. I can recall work of 
this character done for the States of Massachusetts, Rhode Island, Connecticut, New York, 
New Jersey, Pennsylvania, Delaware, Maryland, Virginia, West Virginia, Ohio, Indiana, 
Kentucky, Tennessee, North Carolina, Nevada, Wyoming, and Montana; some of which is 
still in progress. 

All publications on these subjects should be found on file in this office ; but they are not 
here, and furthermore, they are not in any one library in this city. 

Harbor Surveys and the Commissions which have them in charge, Shellfish Commis- 
sions, and other similar Boards, directly affcct this office and their publications and litera- 
ture are entitled to a place on our shelves, for they may at  any time be needed for reference 
by our own people. 

Our reading room is used by many and is growing in popularity, I should judge, from 
the number of persons who use it. 

The  work of re-arranging the Archives has been slow, owing to several causes: ( I )  Very 
little could be done until more rooni could be provided, and this could not be accoinplished 

. 
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until the books of the library proper could be moved out of the way; (2) the want of suf- 
ficient force made i t  impossible to press the work, and, (3) the fact that no heat can be intro- 
duced into that building made it impossible to work there during the severest weather of 
last winter. The Tidal records for the whole 
of the New England States have been arranged for binding and are either a t  the bindery or 
have been returned. The Astronomical and Geodetic records are being divided geograph- 
ically by States preparatory to binding. 

To prepare these and also the Sounding books (which very much need binding both for 
preservation, convenience of access, and for compactness in storage) is a very large under- 
taking, and more help is absolutely necessary. 

More articles are now deposited 
in its keeping, and since the office force has experienced thnt things which are here placed 
can be found when wanted, they come much oftener to refer both to records and books. 

We have received quite a large number of photographs from our parties, both of scenery 
and instruments, which illustrate the methods and progress of the work of the Survey, and 
which will prove very valuable. Many negatives have also been turned in, showing that 
these will soon form an important feature of our records. A set of lantern slides from some 
of the above has been prepared, and these have been used by various lecturers during the 
past year. 

Yumrnary of records received in the Archives i?t 1892-'93. 

Still, considerable progress has been made. 

The work done by this Division has greatly increased. 

Original 9bservations: 
983 volumes. 
107 cahiers. 
982 maregrams, chronograph sheets, traces, etc. 
65 bottom specimens. 
42 photographs, 

2 7 8 photograph negatives. 
3 I topographic sheets. 
42 hydrographic sheets. 

Duplicate observations: 
671 volumes. 
72 cahiers. 
741 sheets, traces, etc. 

Field computations: 

175 cahiers. 
Office computations: 

I volume. 
87 cahiers. 

14 volumes. 

Accessions to the library in r892-'93. 
157 
339 
679 

2 172 

974 
884 
880 

I 

Respectfully yours, 
F R A N C I S  H. PARSONS, 

Mr. B. A. COLONNA, Chief of the Library arid Archives Division. 
Assistant i7z charge of the Oflce. 
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OFFICE REPORT NO. 2-1893. 

REPORT OF T H E  HYDROGRAPHIC INSPECTOR FOR T H E  FISCAL YEAR 1893. 

UNITED STATES COAST AND GEODETIC SURVEY, 
OFFICE OF THE HYDROGRAPHIC INSPECTOR, 

WASHINGTON, D. C., October 30, z893. 
SIR: I have the honor to make the following report in regard to the hydrographic progress 

of the Survey for the fiscal year ending June 30, 1893, so far as it pertains to the Naval par- 
ties who were working under my supervision. There is also given a synopsis of the move- 
ments of, and the repairs made to the vessels of the Survey, with a list of their officers, and 
a table showing the various changes among them during the year. As the Chief of the 
Hydrographic Division was detached from the Survey shortly before the end of the fiscal 
year and no other officer ordered to fill his place, no report has been made by the Chief of 
that Division. The report of the Chief of the Coast Pilot Division is appended. 

HYDROGRAPHY-ATLANTIC COAST. 

At the opening of the fiscal year thesteamer Blake, Lieut. C. E. Vreeland, IT. S. N., Assist- 
ant Coast and Geodetic Survey, commanding, was at  work finishing a small uncompleted part 
of the resurvey of Nantucket Shoals. On the completion of this work she proceeded to Bos- 
ton Harbor, and on July 1 1  began the execution of hydrographic work between the entrance 
to Boston Harbor and Cohasset Harbor. This work was completed on September P I ,  and 
she was ordered to proceed to the port of New York, where, on October 1 1  and xz, she took 
part in the Colunibian Celebration. Between October 1 7  and 2 1 ,  she was engaged in making 
an examination of the southeastern slope of Hatteras Shoals. On December z she towed the 
schooner Drryt from Norfolk to the Washington Navy yard, where she remained until April 
2, preparing to go to Chicago. 

On April I ,  Lieut. C. E. Vreeland, U. S. N., who had successfully commanded the BZake 
for the past three years, was detached by order of the Navy Departmentl and Lieut. Geo. 
W. Mentz, U. S. N., Assistant Coast and Geodetic Survey, was ordered to command her, and 
on April z she sailed for New London, Connecticut, and was engaged until April 17 in assist- 
ing in the trial trip of the U. S. s. Deti-oil, after which she proceeded to Chicago, Illinois, 
where she forms a part of thc Coast Survey exhibit a t  the World’s Columbian Exposition, 
and was still there a t  the end of the fiscal year. 

On July z the steamer B a c h ,  Lieut. E. M. Hughes, U. S. N., Assistant Coast and Geodetic 
Survey, Commanding, was directed to proceed to Boston, Massachusetts, and on July 1 1  this 
party began the hydrography of the main entrance to Boston Harbor. This work was most 
successfully continued until September 30, when the work was closed and the B a d e  pro- 
ceeded to New York. While there, an examination of a reported shoal off the foot of Twenty- 
sixth street, East River, was made on December 6, and on December 31 a survey was made 
of the dredged channel leading to Ellis Island, New York Harbor. 

On March 23, Lieut. Hughes was detached from the command of this vessel by order of 
the Navy Department, and he was succeeded on June I by Lieut. Robt. G. Peck, U. S. N. 

On March 30, the B a d e  was directed to proceed to New London, Connecticut, and assist 
in the trial trip of the U. S. S. Detroit. She was engaged on this work until April 17  when 
she returned to New York and was placed in the hands of contractors for extensive repairs, 
which she was undergoing at  the end of the fiscal year. 
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From July I to 21, 1892, the steamer Endeavor, under the command of Lieut. L. K. Rey- 
nolds, U. S. N., Assistant Coast and Geodetic Survey, was engaged in Coast Pilot work, and 
from July 23 to 30, in making examinations in Long Island Sound. On August 1 1  the party 
commenced hydrography at entrance to Boston Harbor, which was continued until October 
2, when the season’s work was closed and the vessel ordered to the Washington Navy yard. 

On December 9, Lieut. Reynolds was directed to determine the position of a new light- 
house on the shoal off Maryland Point, Potomac River, also position of new lighthouse on 
Sharkfin Shoal and Hoopers Strait. On the completion of this work the vessel returned to 
the Washington Navy yard, where i t  was frozen in for the most of the winter. On the eve- 
ning of February 15, Lieut. Reynolds, the commanding officer of the Ew’ca-dor, was struck and 
so severely injured by cable cars on Fifteenth street, NW., that he died early the following 
morning. Lieut. E. H. Tillman, U S. N., the Chief of the Coast Pilot Division, was directed 
to assume command of thc Em’cazior, and from May 2 to the end of the year, this party was 
engaged in Coast Pilot work and making examinations of reported dangers in Long Island 
Sound and rivers and harbors on thc coast of Maine. 

The schooner Rqyre, Lieut. W. F. Low, U. S. N., Assistant Coast and Geodetic Survey, 
commanding, has continued the survey of Boston Harbor cominenced last year. The sea- 
son’s work was closed November 30, 1892,  and the vessel wintered at the Boston Navy Yard. 
On May g ,  1893, work was recommenced in Boston Harbor and continued until the end of 
the fiscal year. 

HYDROGRAPHY-PACIFIC COAST. 

Const of Wnshington.-On account of want of officers the services of the steamer Gedtley 
were not available until late in the season. On Junc 6, 1892, Lieut. Lucian Flynne, U. S. N., 
Assistant Coast and Geodetic Survey, took conimand of the vessel, and on July 14 he was 
instructed to  proceed to Puget Sound, wherc Assistant Gilbert with a triangulation party 
were received on board. The vessel and party were engaged on the triangulation of the 
Strait of Fuca until October 2,1892, when the work was closed and the vessel went to Tacoma, 
Washington, for the winter. On May 19, 1893, the work was again taken u p  and at  the cnd 
of the fiscal ycar the party was still in the field. I n  addition to assisting Mr. Gilbert, Lieut. 
Flynne determined the position of sunken rocks reported off Point Wilson and near hiliddle 
Ground, Puget Sound. 

ALASKA EXPLORATIONS. 

The steamer Pattersoti, Lieut. Commander W. I. Moore, U. S. N., Assistant Coast and Geo- 
detic Survey, commanding, having wintered at  San Francisco, sailed for Alasltan waters on 
April IO, 1892, and at the commencement of this fiscal year was engaged in the survey of Keku 
Strait and Frederick Sound. This work was continued until September 20,  when the Prlttcrsoll 
returned to San Francisco. This party again sailed for Alaskan waters on April 13, 1893, 
stopping at Port Townscnd, Washington, where a part of the officers and men of the civil 
parties to be engaged in the Alaska Boundary Survey were received on board. In  company 
with the steamer H a s s h t h e  parties were conveyed to points in southeast Alaska, after which 
the Patterson proceeded to Sitka, where this party began a survey of Sitka Harbor and 
approaches, and was engaged upon this work at  the end of the fiscal year. 

The  steamer 1McArthur, Lieut. W. P. Ray, U. S .  N., Assistant Coast and Geodetic Survey, 
commanding, having gone to Alaska in company with the steamer Pattcrsoiz and Haasslcr, was 
engaged in executing the hydrography of Dixon Entrance north Of the boundary, and the 
southern part of Revillagigedo Channel. On September 23, the season’s word was closed and 
the party returned to Puget Sound in company with the Patterson and Nasder. 

As the machinery of the McArthur was in  need of quite extensive repairs it was con- 
sidered advisable to send her to San Francisco. On the way down the coast, while steaming 
with a perfectly smooth sea, the outer end of the propeller shaft broke off and the propeller 
went to  the bottom. Ensign George was immediately dispatched to the niouth of the Hum- 
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boldt River for assistance, but while away the steamer Crescent Ciiy came in sight and took 
the McArtAur in tow for San Francisco, where they arrived the following morning. On 
account of a lack of funds to repair the McArthur she has not been of further use during the 
fiscal year. 

ALASKA BOUNDARY. 

The steamer UussZer, Lieut. Giles R. Harber, U. S. N., Assistant Coast and Geodetic Sur-  
vey, commanding, sailed from San Francisco for Alaskan waters on April 16, 1892. 

At the beginning of the fiscal year this party was engaged in making a hydrographic 
survey of Yakutat Bay and in malting trips about once in two weeks to Sitka for chronome- 
ter comparisons in connection with the determination of the geographical position of Mount 
St. Elias. Assistant McGrath and party having finished their work, thc season’s work was 
closed on September 2, and the ifasslcr towed the stcanier Cusmos to Port Simpson. From 
this point the l i imsler,  Pattersort, and AlcArihur returned to Puget Sound in company. The 
Nuss/er then proceeded to San Francisco where she underwent much needed repairs during 
the winter. 

On April rz, 1893, this vessel again started for Alaskan waters having on board stores 
and a number of people connected with the boundary survey. On April 18, they arrived at  
Tacoma, Washington, where the I-Iydrographic Inspector joined the party. On April IS), 

she left for Departure Bay with the schooner Earnest in tow to be used as a coal hulk for 
carrying coal to Alaska. 

At Port Townsend, Washington, an additional number of officers and men, to be en’gaged 
in the boundary survey, were received on board. On April 23, the HassZer with the launch 
Fuca in tow, and steamer Patterson with the Earnest in tow, started north, the latter having 
been loaded with 125  tons of Departure Ray coal for the use of the Nossler during the season. 
She was finally moored at Wrangell, where she remained until the end of the fiscal year. 

The various parties on board wcre landed at  their destinations, the last being at  Sitka on 
May 15. From this time on until the end of the fiscal year, the Hnssler was engaged in carry- 
ing chronometers for time observations between the Sitka Observatory and the observatories 
at Taku Inlet, Wrangell, and Burroughs Bay. 

Lieut. Jeff. F. Moser, U. S. E., reported at  the office March 24, 1893, and was employed 
on special duty, and during the absence of the Hydrographic Inspector in Alaska, from April 
6 to the end of the fiscal year, hc acted as Hydrographic Inspector. 
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Crniid Lako, Northeast Bound- J. 1 I o r g e e h o i i i i o r ~ ~ ~ ~ ~ ~ ~  

NorLhLnkoTliorouglifuro,Sortli- S. Foruoy-_-, _ _ _ _ _ _ _ _ _  
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wachumlts. 

i 
Urond Souud nud Eutrnncc to ~ L. K .  Rcynolds, U.S. N- 
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Reedy Islniid, Ileluwnru Rlvcr _ _ _ _  11.1,. Nnrindin 
Appninttox Ilivor, Virgliilu, C. U. Boyd _ _ _ _ _ _ _ _ _ _ _ _ _  

Jnmos Rlvcr to 1'otc.rnburg. 
08 Cnlm Hnltoms, dovclopmont C. E. Vroclnud, U. S. N-- 

of m f n t h o m  curvo. 
Cnloosalintrhc?o nivcr, Floridn _ _ _  W'. I. Vinnl______.______ 
Blackwntcr llivcr, Fluridn __-____ 1'. A. Wulker 
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Unrbor of La Conuor, Wwh- ' J.J.GIlbort ___________  

ingtou. 
Revlll~~gigedo Chmnol, Clnroaco W. 1'. Ilny, U. 9. N _ _ _ _ _ _  

Btmit aud Dlron Eulrance, 
Alaska. 

Uocn do Qudrn,  Alaska _ _ _ _ _ _ _ _ _ _  W. I. Moore, U. S. N _ _ _ _  
IKcku Strnlt, A l w k n  _ _ _ _ _ _ _ _ _ _ _ _ _  W. I.JIoorc, U .S .N  _ _ _ _  
Ynkulat Day, Alaska _ _ _ _ _ _ _ _ _ _ _ _  G. 11. Ikrbor, U. Y. N _ _ _ _  

llllln to COhlL580t. 

Twonty-sixth atreat. 

Now Tork IIarbor. 

In  the tabular statement which follows are given the statistics of hydrographic work 
executed during the fiscal year. 

Statement of Hydrographic Szuveys executed during the j s c a C  year ending June 30, ~893.  
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Number of specimens of bottom, 59. Current stations occupied by hydrographic parties, 26. 

HYDROGRAPHIC DIVISION. 

During the past year, until May, 1893, this Division has been under the charge of Lieut. 
Robt. T. Jasper, U. S. N., and I can not speak too strongly in favor of the valuable services 
rendered by this officer in carefully formulating its work, particularly in the method of chart 
corrections. Lieut. Jasper was detached by order of the Navy Department on May 8, and 
from that time until the end of the year no officer had been detailed to take his place. Mr. 
Eugene Willenbucher, the senior draughtsman of this Division and one of the longest in 
service of the employ& of the Coast and Geodetic Survey, died on May 24, 1893. Mr.  Wil- 
lenbucher had served continuously for thirty-three and one-half years, and I feel sure that 
t h e  Survey has had few, if any, more faithful servants. 
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On account of the detachment of Lieut. Jasper, and there being no officer to fill the 
position of Chief of Division, the usual annual report from that Division has not been made, 
but I would respectfully call your attention to the recommendations made in Lieut. Jasper’s 
report of the previous year. 

The following represents approximately the amount of work performed by the draughts- 
men of this Division during the year: 

43 
103 
108 

Plotting original sheets _ _ _ _ _ _  _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _  _ _  _ _  _ _  
l’erification and correction of proofs - - _ _  _ _  _ _  _ _ _ _  _ _ _ _  - _ _  - __. - - - _ _  _ _ _ _  - 
Verification of reduced drawings - - - - - - - - - - - - - - - _ _  - - - - - - - - - - - - - - - - - - - 

together with a vast amount of miscellaneous work. 

COAST PILOT DIVISION. 

This division has been under the charge of Lieut. E. H. Tillman, U. S. N. For further 
information in regard to the progress of this important work I would respectfully refer you 
to Lieut. Tillman’s report, which is appended. 

REPAIRS A N D  M A I N T E N A N C E  01.’ VESSELS. 

The larger class of steamers now belonging to the Survey, with the exception of the 
P a t t c m m ,  may now all be classed as old, and each year require a greater sum total to keep 
them in a serviceable condition. T o  do this the annual appropriation of the past few years 
of $25,000, is not adequate. 

If some new vessels are not provided to take the places of the older ones, at least $10,000 
additional will be necessary. 

The Blake is in as good condition as a wooden vessel of her age could be expected to be. 
Her crank shaft is out of line and her cylinders should be re-bored and lined up. A steam 
cutter should be providcd for her. 

The extensive repairs the Bachr is now undergoing, including new engines and boilers, 
will put that vessel in good condition for a number of years, so far as her hull and engines 
are concerned. 

The stcamer E&eavor is in fairly good condition, but requires some repairs to shoes, 
ruddcr, and engine. 

The usual small repairs have been made to the schooners E a p e ,  Trawit, Spy, and Quick. 
The steamer Hitchcock, having laid up for a number of years at Morgan City, Louisiana, 

Was found to be unworthy of repairs, and by your direction was sold at public auction in March 
last. 

The schooner Dn;ft was returned by  the Lighthouse Board, and during the summer of 
1Sg2 was loaned to the State of Virginia for use in making a survey of oyster beds in the 
Waters of that State. On May 20, 1893, she was again loaned to the Lighthouse Board for 
temporary use as a light-ship. 

On thc Pacific Coast, the steamer Patlevson has been as thoroughly repaired as the funds 
available would permit. She has had three new lower masts, the boiler has been re-tubed, 
and a new bronze propeller has been substituted for the old cast-iron one, which was badly 
eaten away by galvanic action. The Paffersou’s  hull is in good condition except the spar 
deck, which has been badly strained, and was too light when she was built. The boiler is 
now nine years old, but can be made to last a few years longer. 

Such repairs as could be made with the funds available were made to the steamer HassCer, 
and her economy of steaming was very much improved by putting in a new main valve. 

Thc Nass lc r  is now more than ,twenty-five years old, and her iron hull is much corroded. 
1 do not consider her seaworthy for outside work, although she is perfectly good for use in 
the inside wntcrs of Puget Sound and southeast Alaska. She has been supplied with a new 
steam whaleboat. 

s. Ex. 1+9 

She also requires a new steam cutter for hydrographic work. 
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The McArthur is laid up for want of money to repair her, having broken her shaft while 
on her way from Alaska at the close of thc last working scason. 

The  steamer Gedncy has had ncw furnaces put in her boiler, considerable necessary 
repairs made to her engine, and is now in fair condition. 

I would respectfully recommend that the schooner Yukon and steamcr Nclcn be sold, as 
they are both in need of extensive repairs before they can be used again, and I doubt whethcr 
the Survey will have further use for them. 

Mr. J. H. Roeth has satisfactorily performed the clerical work of this office during thc pad  
year. Very respectfully, S. M. ACKLEY, 

Liezit. Coitiiiiander, U. S. N., 
Dr. T. C. MENDENHALL, Hyd‘ragraphic Itispertor Coast and Gcodctic Survey. 

Siqkrinteiideiit U.’ S. Coast and Geodcfic Survey. 

REPORT OF T H E  COAST PILOT DIVISION FOR T H E  FISCAL YEAR ENDING JUNE 30, 1893. 

UNITED STATES C o s x  A N D  GEODETIC SURVEY, 
WASHINGTON, D. C., October 19, 1893. 

SIR: I have the honor to submit the following report of the work of the Coast Pilot 
Division for thc fiscal year ending June 30, 1893: 

From the beginning of the fiscal ycar until July 18,1892, I was on board the Coast Survey 
steamer E?zdeavor verifying sailing directions and making notes of importance to mariners 
relating to the different harbors along the coast between Boston, Massachusetts, and Point 
Judith, Rhode Island. 

On July 19, I again resumed my duties in this office. 
From July 2 0 ,  1892, until January 3, 1893, the Division was mainly cngaged in colnplcting 

the 1 reparation of manuscript for a Coast Pilot volume, treating of the coast, harbors, and 
navigable watcrs bctween Cape Ann, Massachusetts, and Point Judith, Khode Island, and on 
the lattcr date the manuscript was sent to thc Superintendent to be approved for printing 
Thc first galley proofs from this manuscript were receivcd from the printing office on April 
19, 1893, and thc proofs of the indcx on June 1 7 ,  following. At the close of the fiscal ycar tlie 
final correctcd proofs were in the hands of the printer, and i t  only rcniained to print and 
bind to have tlie volume ready for issue. Thc  title of this voluine when issued will bc, 
“United States Coast Pilot-Atlantic Coast-Part 111-Prom Cape Ann to Point Judith,” and 
i t  is onc of a number of volumes intended to form parts of a general Coast Pilot designed 
to embrace the Atlantic and Gulf coasts of the United States, but issued in parts in order 
the sooner to give the information collected to the public. 

From January 3 until April 19, 1893, the Division was engaged in compiling manuscript 
for a Coast Pilot volume to cover the coast and watcrs between the entrance to New York 
Harbor and the entrance to Chesapeake Bay, including New York and Dclawarc bays. 

, From April 19 to May 25, 1893, thc Division was engaged mainly in reading and correct- 
ing proofs of manuscript then going through the press. 

The greater part of thc manuscript for the Coast Pilot volume to cover the coast and 
watcrs bctween Ncw York Bay and Chesapeake Bay entranccs has been prepared, but a con- 
siderable amount of labor is necessary in order to embody in this manuscript field notes, 
and to bring the whole up to date. 

On February 13, 1893, I was ordered to the Coast Survey stcanier Em’euvor, and on 
February 20,  to comniand that vessel. On Junc I ,  I sailed with the Xmleavor to Baltimore, 
and during the remainder of the fiscal year was cngaged in executing instructions of thc 
Superintendent and pcrforming- Coast Pilot work afloat in connection with special hydro- 
graphic examinations. 

Mr. Eugene Veith was employed in the Coast Pilot Division from the beginning of the 
fiscal year until August IO, 1892, when he left the office for other work in obedience to 
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instructions from the superintendent. I t  gives me pleasure to commend Mr. Veith as a 
careful, neat, accurate, and conscientious worker. 

Mr. John Xoss was employed in this Division from December I ,  1892, to the end of the 
fiscal year, June 30, but in obedience to the Superintendent’s instructions reported for duty 
on board the Coast Survey steamer Xkz’eavor on May 25, to assist me in work afloat. I t  is 
a pleasure for me to acknowledge the valuable assistance Mr. Ross rendered me in my work 
both ashore and afloat. He is a zealous, quick, accurate worker, and his term of service in 
the Coast Survey has specially fitted him for Coast Pilot and hydrographic work. 

Mr. Talbot Pulizzi was employed as a copyist in this Division during the entire fiscal 
year. Besides copying manuscript he has had to post files relating to Coast Pilot work, and 
has perfbrmed his duty in a conscientious and satisfactory manner. 

Very respectfully, 
E. H. TILLMAN, 

Lieutenant, U. S. N. 
Assistatrt iti charge Coast Pilot Division. 

Lieut. Commander S. M. ACKLEY, 
U. S. Navy. 

Hydrographic liispector Coast ~ t i d  Gtodetic Survev. 
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List of Naval  Oflcers attached to the United States Coast a d  Geodetic Surzvy durizg the &a1 year 
ending j i m e  30, 1893. 

UNITED STATES COAST AND GEODETIC SURVEY. 

J.Z. Jnyrin ______.._.__ 

J. C. Doyle _________._. 

Dato ! Dato 
nttnclted. j dotnchod. Name. 

Jiiiir24,1892 Apr. 21, 1893 
J11ly 8,16!JI 

___ ~. .- 

LIEUTENANT COMUAND- 
Ern. 

1,II:UTESASTS. j 
Jon. Y. bloscr _._________’ Mar. 24, IMBO 

Chnn. 1’. Enton _ _ _ _ _ _ _ _ . ’  
Ilarry (;cargo .__._.____ 

Robt. T. J t ~ q w r  ._______. ~ Doc. 0, lS8! 

Gilm 11. llarlmr .Inn. 26, I895 
W. F. 14uw _____________. Aiig. I ,  I891 
Ilobt. (;. Peck .__________ Juno  1,189: 
E:. M. Iliifilios .._.______. Jiiiic*PS, IS!)( 
CIIHS. E. 8 r e c l n i ~ d  ..._._. Ort. 25, I88! 
F.II.Crualiy _ _ _ _ _ _ _ _ _ _ _ _  Jiino?O, 180:: 
\V. 1’. n;ly _ _ _ _ _ _ _ _ _ _ _ _ _ _  Nov. 5,183C 

Geo. W. Mi!iitz _ _ _ _ _ _ _ _ _ _  July 9, 1882 
C. F. I:niiiirricli _ _ _ _ _ _ _ _ _  Air .  6,  I893 
Luriari Iclyniio _ _ _ _ _ _ _ _ _ _  Juuo  6,1692 
L. K. Ruyiiolda __________: July 26,1800 

i 
I 

LIEUTENANTB-JUNIUB I 
GIIAIIE.  

I\‘. L. lliirdirk _ _ _ _ _ _ _ _ _ _  Aiig.17, 18!Jll 

11. S. Clrnnu Apr. 6 ,  1802 
J.D.Dllali _ _ _ _ _ _ _ _ _ _ _ _ _ _  Nuv. 6 ,  1v!IU 

C. W. Jiiiigen _.___.____ Jliir.31, IS32 
T. W.Ryun _ _ _ _ _ _ _ _ _ _ _ _  Mar. 21,lMVl 
Cliiiu.S. llililcy ___.__.... Miiy 17,160‘2 
Johu  Gilrsoii _________.__ Mur. 14, 1801 

E. 1I.Tillnton Oct. 8, lR0l 
11. C. I’oundstunv Fcb. 5.1890 

A. P. Hil~lnck ______._... E’eb. 0,1893 
\V. C. P. ?duir _ _ _ _ _ _ _ _ _ _ _  July 27, I890 

ENRIONB. 

\V.\\‘. Duchariaii ._______ AUK. 6, I890 
A.N.DInyer _ _ _ _ _ _ _ _ _ _ _ _  Ju ly  30,1890 
Frunkliu Swift _ _ _ _ _ _ _ _ _ _  July 2G,1892 
Bl. K.Eyru _ _ _ _ _ _ _ _ _ _ _ _ _  Kuv. 21,18!Il 
L. J. Clark _ _ _ _ _ _ _ _ _ _ _ _ _ _  &qat. 18,1801 

June%, 1801 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jluy 2,1830 I Jnu. 3, 189:s 

Stlll in sorvico. 

Stlll in aorvicu. 

Still in servlco. 

Romurks. 

Still I n  survico. 

Still iii sorvico. 

Still i i i  8urvIco. 

Still in aervicu. 
Still i i i  service. 
Still i n  nurvicu. 
Still in borvicc. 
Still iu service. 
Still in  arrvictr. 
Still lu service. 

still  in scrricc. 
Still i i i  aervlco. 
Still iii wrvicu. 

I 

_________.___ Still iii horvico. 
.____________ Still i i i  acrvice. 
Doc. 14,IMo’L. i i 
Jiinw Zti, 1803 : 
_ _ _ _ _ _ _ _ _ _ _ _ _  ! Still in  aorrico. 

_____________!  st i l l  iii sorvice. 

Blnr. 30, 1893 , 
_______._____ Still iii sarvico. 
___..________ Still lu wrviro. 
_....__._____ Still in  aorvico. 
-___________ Still iu wrvicv. 

i 

-- I 
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List of Naval  Oficers affached io fhe Unifcd Sfaies Coast and Geodefic Sumey June 30, 1893. 

COAST AND GEODETIC SURVEY OFFICE. 

Lieut. Commander S. M. Ackley. 
Lieut. Jeff. F. Moser. 
Passed Assistant Paymaster Livingston Hunt. 
Steamer Bache (Atlantic Coast).-Lieut. Robt. G. Peck, commanding; Lieut. W. L. Burdick; 

Ensigns G. W. Kline and J. W. Oman; Assistant Engineer G. Kaemmerling. 
Steamer Blake (Atlantic Coast).-Lieut. Geo. W. Mentz, commanding; Lieut. John Gibson; 

Ensigns Franklin Swift, C. S. Stanworth, and C. M. McCormick; Assistant Surgcon J. A. 
Guthrie ; Assistant Engineer K. McAlpine. 

S teamr  Emz’eavor (Atlantic Coast).-Lieut. E. H. Tillman, commanding; Ensign F. B. 
Bassett. 

Schootter Zagre (Atlantic Coast).-Lieut. W. F. Low, commanding; Lieut. Chas. S. Ripley ; 
Ensigns C. P. Plunkett and L. H. Chandler. 

Steamer Patterson (Pacific Coast).-Lieut. Commander W. I. Moore, commanding ; Lieut. 
A. P. Niblack; Ensigns Hugh Rodman, J. G. Doyle, and G. Tarbox; Passed Assistant 
Surgeon C. J. Decker; Assistant Engineer H. G. Leopold. 

Steanzcr HassZer (Pacific Coast).-Lieut. Giles B. Harber, commanding; Lieut. C. F. 
Emnicrich; Ensigns L. J. Clark, Chas. P. Eaton, and W. S. Cloke; Fasseil Assistant Surgeon, 
C. H. T. Lowndes; Assistant Engincer W. C. Herbert. 

Steamer McArthur (Pacific Coast).-Lieut. F. H. Crosby, commanding. 
Steamer GedTLcy (Pacific Coast).-Lieut. Lucian Flynne, commanding; Ensign Benj. Wright. 

lvames of Vessels, fheir tonnage, efc., i?i fhe service of fhe Unifea’ Sfafes Coast ami Geotlefic Survey 
during fhe fiscal year eiia‘iiig June 30, 1693. 

- 

No. 

.- 

I 
2 
I 

4 
6 
0 
1 
8 

Nanio of vcasols. 

2!) 

30 
23 

7 
28 
14 
18 

14 
14 

12 
0 
0 
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OFFICE REPORT NO. 3-1893. 

REPORT OF THE DISBURSING AGENT FOR T H E  FISCAL YEAR 1893. 

UNITPI) STATES COAST AND GEODETIC SURVEY, 
OFFICE OF THE DISBURSING AGENT, 

WASHINGTON, D C., Octobw I, 1893. 
SIR: I have the honor to submit herewith thc report of the Disbursing Office ‘for thc 

fiscal year ciiding Junc 30, 1893: 
The adjustmcnt and settlement of the accounts of the Bureau, during the year, has been 

effected as rapidly as was consistcnt with accuracy and a due regard for the observance of 
all formalities conncctcd thcrcwith. 

The aggregate of advances to chiefs of ficld parties during the year was $126 574.33. 
The total disbursements on adjusted accounts for the same period were $468 211.77. The 
number of vouchers, bills, etc., adjusted mil paid, was 19264. Additional statistics of thc 
work accomplished will bc found in the files of the ofice. 

The Annual Report of Expenditures of the Coast and Geodetic Survey for the fiscal 
year ending June 30, 1892, was completed on March I, 1893, and on the same date was for- 
warded to the Secretary of the Treasury, for transmission to Congress. The report for the 
fiscal year just endcd is being compiled during intervals of relief from more pressing duties 
and will be ready for transmission to Congress early in the coming calendar year. As here- 
tofore, I beg that i t  may be considered as forming part of this report. 

Explanations as to various items in the accounts of the Bureau have been submitted by 
me, from time to time, as called for by the Accounting Officers of the Treasury, with satis- 
factory results. 

The force of the office has been as follows, for the pcriods named: 
Mr. N. G. Henry, confidential clerk and cashier, during the year. Mr. Henry’s promo- 

tion, on February 16, 1893, from $1 2 0 0  to $I  650 per annum, was a merited recognition of 
useful serviccs. 

Mrs. Jcnnic H. Fitch, buoy colorist, detailed for duty in Disbursing Office, from October 
2 2 ,  1892, performing general clerical duties. 

Miss Ida M. Peck, typewriter and general clerical work, for various short periods, during 
the year, in the absence of the regular typewriter. 

Miss Sophk S. Hein, typcwriter and general clerical work, for a short period during 
the months of May and June, 7893. 

Miss Alice I?. Carlislc, typewriter and general clerical work, during a part of the 
months of April and May, 1893. 

Mr. A. B. Simons, clerk, until December, I, 1892, whcn he was transferred to the Office 
of the Assistant in charge. 

Mrs. Ada C. Sturges, clerk until July 9, 1892, when she returned to her regular duties in 
the Sixth Auditor’s Office. 

Miss Fannie A. Weeks, writer, from January 4 to January 11,1893, when she was trans- 
ferred to the Sixth Auditor’s Office. 

Respectfully yours, 
JOHN W. PARSONS, 

Disbursiiig Agent. 
The SUPERINTENDENT, 

U. S. Coast r z m i  Geodetic Slcrvey. 
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[House Ex. Doc. No. 157, Fifty-third Congress, socond session.] 

EXPENDITURES, COAST AND GEODETIC SURVEY, 1893. 

Letter from fhe Acting Secrefary of fhe Treasury, fransmifting n sfutemenf of exfenditures 072 account of 
the Coast atrd Geodetic Survey f o r  the fiscal year elided Julie 30,1893. 

TREASURY DEPARTMENT, March 22, 1894. 
SIR : In compliance with section 264 of the Revised Statutes, I have the honor to transmit 

'herewith a statement of expenditures made on account of the Coast and Geodetic Survey for 
the fiscal year ended June 30, 1893. 

Respectfully yours, 

The  SPEAKER OF THE HOUSE OF REPRESENTATIVES. 

W. E. CURTIS, 
Actiiig Secrztary. 

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

WASHINGTON, D. C., March 16, r894 
SIR : In  compliance with section 264 of the Revised Statutes, I have the honor to transmit 

herewith a statement of expenditures made on account of the Coast and Geodetic Survey 
for the fiscal year ending June 30, 1893. 

Respectfully yours, 
T. C. MENDENHALL, 

Superinteadent. 
The SECRETARY OF THE TREASURY, 

Washi?rgfon, D. C. 

STATEMENT O F  THE EXPENDITURES O F  THE U. S. COAST AND GEODETIC SURVEY 
FOR THE FISCAL YEAR ENDING JUNE 30, 1893. 

[Prepared puniunnt to act npprovcd Ynrch 3. 1863.1 

Salaries-Pay of jkzd ojicers. 

I To whom paid. I Tirno employsd. 1 Amount. 
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EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

Salaries-Pay of jda' oficers. 

To whom pnid. Tinio employed. 

137 
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EXPENDITURES OB' COAST AND UEODETIC SURVEY, 1893. 

SaZat.ie.s-Fay of ofice force, r893. 
- - 

To whom pnid. Time amployod. Amount. 

- I- 
$2 200.m 

2 200.00 

1 B(M'00 

1200'00 

1 m9G 

97G '27 
1 0.5&J'W 

3G7'48 
400'00 
400 ' (0 
400'00 
200 '00 
200.00 

200 '00 
863.37 
05ti.13 

1048.96 
1 ow.00  

1 200'00 

1 200'00 
m '00 

720 '00 
720.00 

720 '00 

900~00 
900'00 
800~00 
674 '02 
G'70'49 
716 '00 
714'13 
720 '00 

720'00 
310*D'l 

8'33 
1.13 '30 

720 '00 
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1893. 

Salal-ies-Pay of ofice force, 1893. 

139 

Timu oriqiloyod. I Amount. I To whom pnid. 

$1 mal 
1800'00 
1400 '00  
1400 .00  
1 200.00 
1 200'00 
1 m.tm 
1 ooowl 
800~00 
900~00 
479 '36 

2 o00.00 
2 o00'00 

2 ooo~00 
2 O O O a l  
2 OOO-w 
1800.00 
1800~00 
1 800'00 
1600'00 
I m.00 
1 200'00 

21io .00 
076'M) 

ooo~oo 
900'00 
625'00 

412.M 
417'7P 
321 '20 
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EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

Salaries-Pay of o@ce force, 2893. 

Tu whom pnid. 
.. 

P I A T 6  PRISTEIIS' IIEI.PEn6. 

Time omployod. Amount. 

700 '00 
700'00 

"IB 
314 '73 

1 800'00 
995 %.I 
$3 '30 

1 OOO'M) 
1 000'00 
1 ooo'00 
1 ooo~oo 
700'00 

1 600.00 
0W'W 
7 0 0 w  

10.23 

1 17G.92 
23 '08 

1 ooo'00 

880 .00 
811 Y31 

030'00 
C30 '00 

880.00 
820 '0 
820'00 
820 '00 
820 '00 
820 '00 
820 ~00 
100~00 
700'00 
29 .t7 
040'00 
640 '00 
249 '32 
IO .28 

wo~oo 
249 '02 

030a1 
660'00 
368 .lG 
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EXPENDlTURES O F  COAST AND GEODETIC SURVEY, 1893. 

SaZaries-Pay of oj'ice forcc. 

Pal-ly CXpCIISES, 1893. 
ATLANTIC COAST. 
__ . _ . ._ _ _  -. .- - . . .- __ 

T o  wliom pnid. On wltnt uccouut. Atnouut. 
~ ~. 
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EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

Par9 cxcpenses, 1893 
ATLANTIC COAST. 

I 

GULF COAST, ETC. 

On whnt uccou;lt. I Amount. ! ,. 

To whom paid. 
. - 

I 

$7 23 
387 .in 
433.87 

1 .00 
41 25 
14 '23 

100'00 
400'00 

2 u 2 m  
1 7.31 *14 
1 693'02 

2 .OO 

H 303'03 

c '97 
-~ ~ 

OFBSHORE WORK, ETC. 

T o  whom paid. 

George Hal l  Company . . . . . . . . . . . . . . . . . . . . . . . . . .  
T. C. Nondenhall_______________________________ 
Goorgo W. Manta 
Slncennes ?&Naughton Liue ___________________. 

C. E. Vroeland _ _ _ _ _ _ _ _  L . . . . . . . . . . . . . . . . . . . . . . . .  
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EXPENDITURES OF COAS'I' AND GEODETIC SURVEY, 1893. 

Par& ex$enses, 1893. 
PAC1 FlC COAST. 

To whom paid. on \rhut Rccount. I Amount. I 

1 147% 
120 '00 
1 I) %5 

182 '60 
44 '85 

4 1W.27 
LI1.05 

618% 
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EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

Party txpemes, 2893. 
COAST PILOT, ETC. 

On what accouut. I Amount. I To whom pnld. 
................. I - . .  ...... ~ ~ 

LEVELING. 

011 w1111t iLccoullt. 1 A~uoont.  1 
...... I , ~ 

Ieaac IYlunton __________________________________ I I'rocisu luvnliug ............................................ 82 417'02 

STATE SIJHVEYS. 
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EXPENDITURES OB' COAST AND OEODISTIC SURVEY, 1893. 
Par4 cxpnses,  r89.7. 

STATE SCR\'I:YS. 

Oii whul account. i Amonnt. 
I 

9. Ex. 10-10 
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........................ ................................................... F. B. Buaet t ,  jr. ,  U.S. Suvy  
L. 11. Chi id l e r ,  U.S.linvy 
W.S.Ciuku, U. 8. Navy ___________ ._____________ I  

.-do 
................,...... dc 

.--do 
...... .................................................. 

. ................................................... 
C. J. Decker, U. %. Envy ........ _______ . ._________ ,  ...... do .................................................. 
C.F.Emmerich, U.S. Bnvy ..................... ! ...... do .................................................. 

G.KaommorliriS, U. S. Nnvy _._.____________.*.___' 

.... ................................................ Harry Georgo, U. 9. Navy .......................... do 
d o  .................................................... 

I1.G. Lcopold, U.S.Nnvy ._________..____________I______ do ____________________-------.---..------------------ 

11.31. Kennedy, U.S. Knvy ............................ 110 ................................................... 

Kunnoth McAlpiuo, 1J.S. Snvg .................. I ...... do ........................................... ........, 
G. X. McCorniicli, U. S. Savy .................... _ _ _ _ _ _ d o  .................................................... 
G.\V.Noiitz, U.S. Savy ......................... . _____do  ................................................... 
Jeff. 11'. Moser, U. 9. Xnvy ........................ ______do  ................................................... 

i 
I 

................................................... A. P.Niblnck, U.S.Nnvy ________.___________-..-,.----- I do 
R. C.. Peck, U. 9. Havy .................................. do ................................................ 
C.I'.Pliinkett, U.S .  Nnvy _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I  ...... do .................................................. 
\V. P.Rny, U.S.Nnvy _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  do  _________.._________..---.---..----.--------------- 

...... du ................................................... 

do .................................................... 

11. Rdmnn, U.S. Navy ........... 
~ . ~ . ~ t ; i i i w i i r t ~ r ,  U. S. ~ n v y  ...................... I ...... do .................................................... 
Frn i~k l in  Swift, U.S. Navy ________._______.__...' 
E. €1. Tillman: u.9. Snvy ........................ I ~ ~ ~ ~ ~ ~ i I o  ................................................... 
c. E. Vrcoland, U.6. Suvy  ____-_-- -^-____________ I ______do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bonj.\Vrigtit, U. 8.Bhivy ________________________, 

...................... 
do ...................... I ............................ ...... 

UNITED STATES COAST AND GEODETIC SURVEY. 

46 .n4 
79.02 

4 .nu 
269.20 

2G3'3G 
21.76 

222.88 
14 '72  

253.36 
54 '4R 
13.20 
OG'18 
u.04 

17'62 
263':IG 

83'02 
17.44 

253'36 
40 '88 
-5 .04  
31.44 
87 '20 
78 %4 

E X P E N D I T U R E S  O F  COAST AND GEODETIC SURVEY, 1893. 

. ............ 

.J. I). Ashley .................................... 
C. I i .  Royd ..................................... 

W. I,. Burdick .................................. 
W. 11.1Iutlt.r -..I ............................... 
George Dnvidnun ................................ 
Ccorgo W. Fifu ................................. 

~ 

................................ A. li. Bucliannu 

15. I:. Iln~l ic l l  ................................... 
Joaopli I i o r g c a h c i ~ ~ i ~ r  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .___ ._____ 
E. Y. IIuglirs .................................. 
E. K u l d  ....................................... 
Y. C. McCorklu ................................. 
T. C. Dlonderil~nll ............................... 
Robert G. I'ecic ................................. 
Edwiii Smith ................................... 
E. 11. Tillinnil .................................. 

Par0 exjcnses, 1893. 

. .. 

Survicc ..................................................... $13 '00 
Cornbincd oin?rntioiin ...................................... 673.72 

Ilydrography, s tmrnrr  Ilrrr.1~ ............................... 404 '10 

~upplica,  echooiler I)VI]L ..................................... 

1 
1 G7.m 

~ 

....................................... Trnvciillg cxpclincn 

0'2n 
As trorrumicn l_____ .____________ . .~ .~~ . .  _______-..._..._..._' 150.14 
Services ................................................... 1 2Irl'JD 

'I'ravelli~g cxporises. ............................ .........I 22.60 
._____do _ _ _ _ _ _ _ _  . ---- ---- ------- -----------. G'50 
Ship-kucpiug,slcnmcr Lliiclrc ................................ 191 '01 
Tiila indlcntor ............................................. 17590  

Truvcling ~xpcuaes  ........................................ 164.60 

202 .OL 
1,atitudcs .................................................. 434.30 

D'lt'G:, 

C!nlingoriricH ............................................. 10'86 

nydrogruphy, etcnmer nncAc .............................. 

Hydrogrnphy. etonnler Endenuor _--------------: ............ 
C. 11. Van Ordcn ................................ Trnvollng i!xpeneos o l d  specinl lcvollng in  Mlaeancli~r~ettr~ .... 
Ianac Winston _____________.______.-.--------.-- Lovcling i n  tho Distrlct of Columliin ----..----._____________ 

11. S. Woodwnrd ................................ E x n m i n i i i ~  tlioodolltrs ..................................... 
Woodward, Wiglit R: Co .________________________ Supplies for schooner. 'lhiisil ______-------_ .._______________ 

Amourit llinbu~l----------------------------------------~-------------------------------------------- 

i 
...................................... Rnllrond nccouu(s refurrod for scttloment 

Aununl coutributiou to tho Intornutiounl Gaodellc Aenoclntion _ _ _ _  ________________________________________---- 
Exponlliturcs-----------.-.---------------- ---------.-----------.------------------.-~-~----~--~------ 

~ 

135 
1 002.40 

16.80 
48'23 

30'74 
4 0 ~ 9 . 1 3  

347 40 

-- 

-- 
6053.2'1 
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EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

147 

Party expenses, 1893. 

RE~CAPITULATION. 

[Bllowing orliendiluros 111 grom (Iiy 8Ub.ltOnIs) on account of tho approprlntlon for porty cxlionscs, 1693. 
.. .. - ___ _ _  . . - . - .. - ~ . 

Siib4fenie. I Amount. 

. - - __ _-___ __ 

CL.%SSIFICATION Or EXPENDITURES lrOR PARTY EXPENSES, 1603 

819 6S7'34 
t .ld.53 
I 615'82 

14 76230 
10 380'47 
0 GOl 'GO 
2 426.00 
2 016.73 
2 411.02 

1 2  150'43 
1 000'60 
19 080.47 
3 336'10 
4 668'13 

* ,- 

Amount. 

812 110'40 
12 403'49 
40 856'80 
20 270'19 
12 371 '26 

2 426'00 
3 655(.R7 
2 018.73 
4 1MM.27 
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EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

Alaska boundary survey. 

[From Fobrunry 1, 18x3, to Fubruary 28,1894.1 

-- 
On !vlrnt iiccount. I Amount. I To whom pnid. 

Rqai r s  of vessels, 1893. 

Amourit. 

8700*00 
12.w 

11 6OOCO 
1 '20 

762.60 
3 468'42 
300.00 
331 '7h 

8 '60 
25090 
60'00 

481.50 
105 '00 

9 330'98 
41 '01 

0 037'0:l 
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EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

Re-airs of vessds, r893. 
CLASSIFICATION OF EXPENDITURES FOR REPAIRS OR VESSELS. 

._ - - - - -. - . _- 

h'amo of vessel. Amount. 

34 931.74 

General expenses, zS93. 

INSTRUIENTS, INSTRUMENT SIIOP, CARPENTER 81IOP, DRA\VIKFO DIVISIOX, DOOICS, 11 AI'S, CHARTS, 
AND, SUDSCILIPTIONS. 

__-____ 
011 what HCCOUIIt. To wl~ooi p i d .  A IIIOIIII t .  

.- ... . .I 
$.TI '30 
21 .GO 
6 .OO 
4 'uo 
6 .W 
21 '60 
b7 WJ 

0 90 
3.00 

18'2G 
12'00 

6 '60 
41 94 
16.M)' 
6.95 

KO 90 
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EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

General expenses, 1893. 
INSTRUMENTS, INSTRUMENT SROP, CARPENTER SIIOi', DRAWING DIVISION, ETU. 

Aulouut. 
._ . - 

855.20 
14.76 
42.80 
1 '40 

108.22 
8 '00 

90 '00 
el '26 
82 '25 

G. 00 
17 'GO 

217.46 
127 'GO 

1 'GO 

6.70 
.48 

9.5 'DO 
20.46 
11 '20 

G55 '00 

3 .w 
173'50 

G .oo 
28.38 
3 'bo 

'BO 
29 '00 
3 '00 

3 %I 
328 .lo 

1.00 
00.40 
15 .M 
3 'GO 

102.5 

3 '30 
6 '00 

18 'b4 
3.05 

21.45 
'LOO .Oo 

'00 
1 258.89 

4.00 
C37.25 
133 'M) 

2.48 
16'00 
C8.W 

328 .on 

1 3 4 0  
1 2 w  
20 '10 

81'00 
60 'GO 

103 '00 
1 .26 
7 .cm 

b2 .81 
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1893. 

General cxp&s, 1893. 
INSTRUMEXTS, I S S T R U I E N T  SHOP, CARI'CKTER SIIW, DRAWING DIVISIOK, ETC. _ _ _ - _ _ ~  ___ . 

I-- 

Zxpondlturcm __________._____________________________-- _ _ _ _ _  ___________________. _____-_________.______ 8 H78.M) 

Appropriutiou 
Expuudlturcs -_____________________ :-- ~. . _ _ _ _ _ _ _ _  ____..________.__ ._____________ _..___. I 8 878 .SO 

COI'PERPIATEY, CIIABT PAI'EIt, P l l l S T I H Q  ISIi ; COI'PEIL, ZINC, A Y D  CIIEMICALS F011 PLECTI1OTYPIP;G AND 
PIlOTOGRAPllINC ; ENQR.AVING, PRIKTIXC, PIIOTOGRAI'IIIXC, AND GLECTI1OTYPlSC. SUPPLIES  ; EXTRA 
ENQRAVIKG AND DRAWIKG ; I'IIOTOLITIIOCRAI'IIIKG AND P R I N T I S C  FOR IMMEDIATE USE. 

To wiioiii pnld. on \rhlt UCCOIIUt. Amount. 

161 
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EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

Generul &benses, 1893. 
COPPERPLATES, CIIA ILT PAPER, I'BINTING I S K ,  COPPER, EINO, ETC. 

. - . - 
I 
I Amount. To \ $ l i o ~ i i  puld 0 1 1  wlint uccount. 

. ~ _ _ ~ -  . 

$2.18 
230.011 

250 .00 
4 1O7W 

74 .00 
n70 '32 
719'W 
2iO '33 
80 '00 

120.19 
14 00 

073 '79 
712.12 

1 001'42 
61.76 
23 'E? 
13'76 

1 858 '37 
29 .00 

7.40 
1.60 

21 0 '&3 

2 25 
134.83 
21 '00 
27 '60 
24 '60 

270 3 3  
36 '23 

427.20 
81 Ylb 
11 '00 

1 264'76 
66 '00 

2 223% 
11'00 
19.83 
IO '47 
12Qo 

124 '10 
21 'GO 
3 I 

4 .bo 
10'80 
35 '00 
10.00 

249'01 

154 '80 

800'00 
88 '00 
20 '€a 
12 'W 
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To wlioin paid. 
- . .-- -_ - - - .  - 

EXPENDI'I'URES OF COAST AND GEODETIC SURVEY, 1893. 

__ 
on allat account. ' Amount. 

- - -  

153 

Sl70.15 
4.00 
1'40 

GI, T 3  

22 '30 
1.50 
2 .bo 
1.65 

214 '27 
0 'W 

31 -I0 

1G'G'l 
3 .00 

G.1'88 
121 .in 
18.25 
1.5'1 

1G9 '31 
267.01 
941 'GI 
34 '13 
2.00 
8.26 
5.89 
1.00 
21.92 

2bm 
3.20 
2 '60 

328 33 
240'00 
22 ' i G  

1 310'W 
3G.16 
2 '31 
G ' 8 G  

R .2n 

in1 '40 
45 .00 

1 656'78 
114 .'I6 

.GO 

2 .M 
'YO 
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To whom pnid. 

UNITED STATES COAST AND GEODETIC SURVEY. 

On what  ncwuiit. Auiouut. 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893 

General ex$enses, 1893. 
MISCELLANEOUS EXPENSES, CONTINGENCIIB OF ALL KINDS, OFFICE FURNITURE, REPAIRS,  EXTRA LABOR, 

830 '00 
G '63 

230.78 
2 '00 
2 '25 
10'00 
18 '01 
30 9 3  
4 '33 
64.40 

101 '00 
21 '21 

34 %5 

1 0 ~ 0 0  
101'05 

2.75 
1 '50 

2B '70 
48.48 

1 %O 
6 '00 

21 '82 
22 '40 
14.130 
7.w 
'60 

3 '00 
17 .GO 
6B.17 

110 '00 
15'12 
0 '05 
8'10 

21B.73 

%O 
13'65 
17 '02 
44 '10 

1.44 
36 '00 

2 220'60 
122% 

8 44 
40 '80 
in's0 

02 'on 

3 .GO 
1 '20 

G2 '02 
11 '08 

102'25 
0 3 5  

G3 %I 
G 'OS 

113'60 
u 95 
20 '00 
11.47 

I I 
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Gew ra I expenses, r 893. 
MISCELLANEOUS EXPENBEB, CONTINGENCIES OF ALL RINDS, ETC. 

On what accouut. I Amount. I 
I To wlioui paid. 
, ___I-___ 

Plre  nyparatua, new boilor, utc _ _ _ _ _ _ _ _ _ _ _ _ _  
Total exponditurea ____._____________ 

I-- 

Plre  nyparatua, new boilor, utc _ _ _ _ _ _ _ _ _ _ _ _ _  
Total exponditurea ____._____________ 

I-- 
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_. 

I 
ADJULITEII. I 

To whom pal~l. Time rinploycd. 
.- . . . - . . . . . . - . . . .. . . -. - . 

Louis A. Finchor ._______________________________ Ono year 

YLCItASICLAS.  

Otto Storm _____________________________________ 0110 roar 

AS8lRTANT I1EBBENO):U. 

(:liarlea A. Hnrbnugli . . . . . . . . . . . . . . . . . . . . . . . . . . .  0110 yenr 

WATCIIYAW. 

l)uvid 6omorville _______________________________ Orlo your ~ _ _ _ _ _ _ _ _ _ _ _ _  

UNITED STATES COAST AND GEODETIC SURVEY. 

! .\nioiint. 

SI W.00 

1 '260'00 

7 2 O W  

72(1'00 

EXPENDITURES O F  COAST AND GEODETIC SURVEY, 1893. 

CLASSIFICATION OF EXPENDITURES FOR GENERAL EXFEXSES, 1893. 

On whnt nccouiit. 011 whnt account. I Amount. 

I us1 ruinonu _ _ _ _ _ _  . . _ _ _  ._____. _ _ _ _ _ _ _ _ _ _  .__. 
Instrumont shop _____________._____ _ _ _ _ _ _ _ _ _ _  
Cnrpenter shop ____. _ _ _ _  . _ _ _  . ________________. 

Drnwiug divinion _._ 

Books, m n p ,  nud chnrte . . . . . . . . . . . . . . . . . . . . . .  
Sobncriptiona 
Copprplntca _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  
Cbnrt pnper 
ISngraving, printlng, pl iotogrn~~hing,  eloctro- 

typing supplies _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Extrn eugrnviug _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Extra drnwing _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _._________ 

I'liotolitliogmphing und printing Tor immcdi- I 
nto uno---------------------------.-------- i 

$1 02.5'24 
6 9  %0 
328 '70 

1 270'Gli 
1 656'76 

257 '01 
159'31 

1 212'92 
:!€I1 '0.4 
30R '80 

3 6i0'58 
1 809'40 

41 021 36 

.. . . .. . . I 

Con fingetif expenses-Sfanda~d Weighis and Measures, 1893. 
MATERIALS AND A P P A R A T U S  AND INCIDENTAL EXPESSES. 

_ _ _ ~  _~ 
I 

To whorr~ imlil. 0 1 1  w h u t  nccouut. I Amount. I . .. . . . . . .- I-_. . 
I 

s5 'IJO 

!I 'tit 
1 d l 1  

i 6  '62 
15 '20 

260 '00 
27.76 

'26 
3 '14 
8590 
1 'GO 

1 G 
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EXPENDITURES SINCE LAST REPORT ON ACCOUNT O F  THE APPROPRIATIONS FOR 
T H E  FISCAL YEAR ENDING JUNE 30, 1892. 

Par9 expc~zses, r892. 
KANTUCKET SHOALS, ETC. 

To whom wid. On whnt account. 
... .. -. ........... . .-., ............ I 

Henry I,. Whiting _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I Trnvoling exrwnaes ______________.___ ~ --- 
Bslnnco on hand-Report for 1802 9.00 

I ..... ~ ........... 

OREGON AND WASIIISGTON. 
__- ~ _. - 

To wlioni paid. I On whnt nwount. 
. -  - - ... .- . . . . .  . . . . . . . .  __- 

I 
J. F. Prntt Storngo _______.__ i _______________.___---. - ---------------.. 
Balance on hand-Report for 1802. _____.__________________________________----------------- - --..- ---- -..----. 
ExImnded siuco, a8 

Present unoxpcnded bninncu ........................................................................... 
-. ... ........ ...... . 

Amount. I 
I 

$10 '60 

I01 '64 
10 .bo 

151.04 

__-- 

-- 

A L A S K A  ISI'LOILATIOSS. 
. . _. _. 

On whnt account. To \vhoin paid. I 
I . . . . . .  I , . ....... ................ -. .... I - 

w. 1: >loore, u. s. Nnvy _________.._ 1 _ _ _ _ _ _ _ _ _ _ _ I  nylrograpily, stmnler pottcrros _______.--- - --.- -------- ---. I 8200.00 I 
160'00 

238 '13 
Expended sinco, as above 200.00 

38'13 

Ilalanco on hnud, roport for 1802 _______._______._.___________ ____________________--.----.-..---- -.----- --.-- 1-G- 
Add 1% pcr cent from triaogulstfon, wcat ..................................................................... 

___-_  .___ _._. . i 
--- 

Preaont uuoxpoudcd bnlnirco . _____________________________________. 

RECAPITULATION. 

[Showing cxpendituros In grow by sub-itornu.] 

...... - 
Amonnt. 

. .. . . 
Sub-itenis. I 

Nantucket Rhoab, etc ....................................................................................... ~ 

Alwka oxploratioas ________________________________________--.-----.--- .____- - ______________. 

$21 '20 
10 '60 Orcgou nod Wnshiugton ................................................................ ----.-------------_I 

--- 
Expenditures ______._______ _.._. _ _ _ _ _ _ _ _  - _.___ _ _ _ _ _  ___. - _ _ _  _ _  . . _ _  ___. _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  - _ _ _  _ _ _ _  _ _ _ _  

Dalauco on hand-Report for 1892 ............................................................................ 
Expended sinco, as above ____________________---------------.---------- 231.10 

2 328 '91 
-- 

Presunt irnoxpendcd balance ________________________________________------.--------------------------- ! 
-__. I .- - -_ 
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Geiieral cxpc~tse~,  1892. 

I 

REC.41'ITULATION. 
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UNITED STATES COAST A N D  GEODETIC SURVEY, 
OFFICE OF THE DISBURSING AGENT, 

WASHINGTON, D. C., March I, 1894. 
I certify that the foregoing statement is a complete exhibit in detail of the expenditures 

of the United States Coast and Geodetic Survey and of the Office of Standard Weights and 
Measures for the service of the fiscal year ending June 30,1893, and prior years (embracing all 
expenditures on account thereof to February 28, '894, inclusive), as shown by the books, 
records, and accounts now on file in this office. 

JOHN W. PARSONS, 
Disbursing Agcnt U. S. Coast atla Geodetic Survcy. 

Approved: 
T. C. MENDENISALL, 

Superintendem' U. S. Coast and Geodetic Survey. 
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OFFICE REPORT NO. 4-1893. 
REPORT O F  T H E  ASSISTANT IN CHARGE O F  STATE SURVEYS FOR T H E  FISCAL YEAR 1893. 

UNITED' STATES COAST A N D  GEODETIC SURVEY. 
WASHINGTON, 1). C., October 19, r893. 

SIR: I have the honor to submit the following general report of 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, 
1893. 

Respectfully yours, 
GEORGE A. FAIRFIELD, 

Assistant in charge of Stafe Surveys. 
Dr. T. C. MENDENHALL, 

Sujerintendent Coast and Geodetic Survey, Washingtori, D. C. 

STATE OF NEW JERSEY. 

The work in this State has been continued by Prof. E. A. Bowser. 
On July 13, Prof. Bowser's party took the field in the southern part of the State, and after 

erecting the necessary observing poles, the occupation of Taylor station was commenced 
on the 20th. 

All the observations at this station were completed and the party moved to Colson station 
on August 29, at  which station the observations were completed on September 3. During the 
month of August the work was computed up to date and the geographical position of the 
new Lippincott station (1892) determined. 

The  computed distance and direction from the new station of 1892 to the old Lippincott 
station (1843) was then laid off on the ground, and upon digging down 18 inches the old 
underground mark, an earthenware cone, buried there in 1843 by Superintendent Hassler, 
was found intact. 

This cone had been searched for, but without success, by several persons, a t  different 
times, i n d  i t  was believed that it had been dug up and destroyed long ago. At my suggestion 
Prof. Bowser tried the foregoing method of finding it, and met with success. 

An observing pole was erected over the old station and angles were measured on it from 
Taylor and Colson. 

From September 3 to 13, Prof. Bowser was engaged in the erection of a pole 65 feet 
high at  the old Burden station ; in the re-marking of Lippincott (1843) by sinking the cone 
lower in the ground, and erecting a stone monument over it as a surface mark, and in mak- 
ing a reconnaissance between Lippincott and Burden stations to determine the necessary 
height of the scaffold signals to be erected. 

On September 13, field work for the season was closed and the party returned to New 
Brunswick. From the zzd to the 30th, the Professor was engaged in office work incident to 
the season's field work. 

On June 21,1893, the party again took the field and was engaged until the end of the month, 
as follows: Adjusted signal at  Taylor station; erected signal at  Berlin station; built a 

8. EX. 19-11 
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32-foot tripod and scaffold signal a t  Pine Hill station ; erected a signal a t  Mt.  Holly station,and 
opened the line from there to Pine Hill station. 

Expenditures for the fiscal year $I 031.44. 

STATE OF TENNESSEE. 

The work in this State has been continued by Prof. A. H. Buchanan. 
At the close of the fiscal year, June 30,1892, he was in the field engaged in reconnaissance 

to extend the triangulation along the northern boundary of the State, eastward, to a connec- . 
tion with the Blue Ridge triangulation. 

On July 18 he had completed this work by the erection of signals a t  Roan Mountain and 
Big Butt stations, and had gone into camp at Short Mountain and commenced observing there. 
Observations were finished a t  this station on August 15, when camp was moved to McLean 
station, and observing was begun on the 22d. 

During the month a pole was erected at  Buzzard station, and the lines to other stations 
cleared. The Professor reports that while a t  this station he had one remarkably clear day, 
when he saw distinctly with the telescope the pole on Roan Mountain, 84 miles distant. 

Observations at McLean were finished September 3, and by the loth, camp had been 
packed and stored, King station in Kentucky had been marked, the party had been disbanded 
and had reached their homes, and field work for the season was closed. 

The  Professor was engaged until the 20th of the month in office work at his home. 
On December 22, he left his home in Tennessee for Washington, in compliance with 

instructions from the Superintendent ordering him to the Office for conference. He reached 
his home again on January 2. 

On June 5, 1893, he again took the field, and after a slight change in his scheme, rendered 
necessary by further reconnaissance, he erected signals a t  Mount Rogers and Roan High. 
Bluff stations. 

At the close of the fiscal year he had just got into camp at  White Rock Station on the 
Virginia line, and was ready to commence observing. 

His expenditures for the fiscal year amounted to the sum of $I 456.03. 

STATE OF WISCONSIN. 

No work was done in this State this year. On May 12, 1893, Prof. Davies was instructed 
by the Superintendent to send to the office all instruments and other property then in his pos- 
session. This he did, and the expense of packing and shipping amounted to $11.62, which 
was the only expense incurred during the fiscal year. 

STATE O F  MINNESOTA. 

The work in this State has been continued by Prof. W. R. Hoag. 
At  the close of the last fiscal year he was engaged in running a line of precise levels 

from a permanent bench, established a t  St. Paul by the Mississippi River Commission, to the 
ends of the Snelling Avenue Base and to the University Azimuth station at  Minneapolis. 

During July, 1892, he completed this leveling and established permanent bench marks 
in  Minneapolis. 

H e  also re-marked and made sketches at  several stations, and erected a tripod and scaffold 
signal, 32 feet high, a t  Wabasha station. 

During August he erected the following tripod and scaffold signals, viz: One 24 feet high 
at Lake City station, one 44 feet high at  Maxville station, and one 24 feet high at  Maiden 
Rock station. He  also occupied Maiden Rock and Vasastations, and partly occupied Wabasha 
station. The observations at  the latter station were finished on September 4, and on the 5th 
the party returned to Minneapolis and field work for the season was closed. 

During the winter months Prof. Hoag was engaged a few days each month, when he 
could spare the time from his University duties, in  bringing up his office work. 
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From June I to 25, 1893, he was engaged in making magnetic observations with the 
declinometer compass and determining the positions of secondary points for use in the 
topographical survey of the State. While doing this work the Coast and Geodetic Survey 
paid Prof. Hoag's salary only, on account of the magnetic work. All other expenses were 
paid by the Board of Regents of the University from a fund allotted for that purpose. 

His expenditures on Coast and Geodetic Survey account during the fiscal year were 
$1  263'47. 

Recapitulation of the expenditures of the different parties during the fiscal year 1892- 
1893 : 

New Jersey, Prof. E.A. Bowser.. . . . . _ _ _ _ _ -  _ - - _ _ _  _ _ _ _ _ _  - _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  $1 031.44 
1 456.03 

Minnesota,.Prof. W. R. Hoag _ _ _ - _ _  _ _ _ _  - _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  1 263'47 

3 762'56 

Tennessee, Prof. A. H. Buchanan _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ - _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _  
Wisconsin, Prof. J. E. Davies _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ~ ____.  I 1.62 

Total - _ _  _ _ _ _ _ _  _ _ _ _  _ _ - - - -  .--- - _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  __.  - _ _ _ _  _ _ _ _  _ _ _ _  - _ _ _ _  
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OFFICE REPORT NO. 5-1893. 

REPORT O F  T H E  ASSISTANT IN CHARGE OF T H E  OFFICB OF STANDARD WEIGHTS AND 
MEASURES FOR T H E  FISCAL YEAR 1893. 

UNITED STATES COAST AND GEODETIC SURVEY, 
OFFICE OF S T A N D A R D  WEIGHTS AND MEASURES, 

WASHINGTON, D. C., Nmiember zo, 1893. 
SIR: From July I, 1892, to March 22, 1893, the Office of Standard Weights and Measures 

was in my charge under your direction. Upon the latter date I was relieved by Mr. L. A. 
Fischer, adjuster, who, in addition to the regular duties of his office, remained in charge 
during my absence on the Boundary Survey in Alaska. 

Much of the time of the office was given to the preparation of the exhibit for the World's 
Columbian Exposition. 

I n  connection with the arrangement and care of the articles, which included the setting 
up and graduating of a 50-foot Bench Standard, Mr. Fischer was ordered to Chicago, where 
he remained on duty during May. 

Mr. C. A. Harbaugh was on duty as assistant messenger throughout the year. 
An important Bulletin (No. 26), prepared by the Superintendent and approved by the 

Secretary of the Treasury, was issued in April. It made formal announcement that this 
Office regards the International Prototype Metre and Kilogramme as fundamental Standards 
from which the customary units, the yard and pound, are to be derived in accordance with 
the Act of Congress of July 28, 1866. 

During the year special attention was given to gilding brass weights. Among others a 
so-called State Set of avoirdupois weights, from 50-pound down, was gilded for exhibition 
at Chicago; and a set of metric weights, from xo-kilogrammes down to 1-gramme, was made 
and gilded. A hollow kilogramme of gilded brass, having a volume equal to one cubic deci- 
metre, was also constructed. I t  is designed for use in adjusting litres, and can also be made 
to serve as an auxiliary instrument in weighing to determine the correction for buoyancy of 
the air instead of making barometric and thermometric observations, 

An important and time consuming piece of work was successfully accomplished in con- 
nection with a tv-inch steel linear standard intended for the Watertown arsenal, and sent 
to this Office by the Chief Ordnance Officer of the Army. The bar was graduated and the 
errors of the resulting lines were determined, a task necessitating the addition of stops to 
the Saxton Dividing Machine, and their adjustment a t  proper distances apart. 

WEIGHTS A N D  MEASURES FOR THE STATES. 

Upon requisition of the proper authorities, Weights and Capacity Measures were adjusted 

I Other calls for verification and information were met by this office as indicated. in the 
for the State of Ohio, as well as a set of weights for Rhode Island. 

accompanying abstract. 
Yours very respectfully, 

0. H. TITTMANN, 
Assistant Coast and Geoa'ch'c Surucy, 

in charge of O#cc of Standard We&hts and Measures. 
Dr. T. C. MENDENHALL, 

Superintendent U. S. Coast and Geodeh'c Survey 
and of Standard Wetghk a d  Measures. 
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Name. 
. . _. 

Fornald, Chas., Amistaut Engineer, n. 0 _ _ _ _ _ _ _ _ _ _  
Withington, J., Y a t h n ,  I l l  
Cnrhart, Prof. A. 5.. Ann Arbor, llicli _ _ _ _ _ _ _ _ _ _ _  
E. & T. Fairbanks, & CO -----____________________ 
Gllmnn, 2. D., Washington, D. C _-__-____________ 
Internnl llevenuo Buronu ........................ 
Agricultural Dopsrtment ----___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fornnld, Chns., Anslatant Englueer, I). C 
Const nnd Geodetic Gurvoy . . . . . . . . . . . . . . . . . . . . . . . .  
Internnl Revenuo Burenu _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  __. - 
Internnl Rerenno Burmu . . . . . . . . . . . . . . . . . . . . . . . .  
Columbia Collage, N. Y _______________-__________ 
Curuell Unlvexnity 
Stnto of Ohio ____________________________L_______ 

Intornal Revenue Buroau ______________________ 
Rho, Dr. Chps., Dellevue Hospitnl, N. Y _ _ _ _ _ _ _ _ _ _  
May. T. F., City Burvejor, Brooklyn, N. Y _ _ _ _ _ _ _ _  
Coast nnd GeodcticSurvoy . . . . . . . . . . . . . . . . . . . . . .  _ _  
War Depnrtmont ____________________-------.-.-. 
Conat and Goodotic Survey ________________L_______ 

Lick Obaervntory ________________________________ 
Coast nnd Goodutic Surrey . . . . . . . . . . . . . . . . . . . .  __. 

Henry IIeil Chomlcal Co _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ___. -. 

Geologleal Burroy, Wealiiiigtou, D. C 
Wnr Department _____________: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
De Pauw Univomity _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  
State of Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  
Fairbanks & Co., St. Johnsbury, Yt __.__________. 
Brown, J. F., Clovolnnd, Oliio ___________________. 

Oldborg, Prof. O m r ,  Chicngo, Ill _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Const aud Geodetic Survey _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  -. . . 

Oldbrg ,  Prof. Oscar, Chicago. Ill 
Fairbnnlo & Co., 8t. Johnsbury. Yt _________._ . . 
Dnviaon, John Y., Rochostor, N. Y _ _ _ _ _ _ _  ~ 

IIp.aoltine, E. D., Yonngatown, Ohio _ _ _ _ _ _  _ _ _ _ _ _ _  
Lufkin Rule CO., Snginnw, Mich _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  
Noustadtor, A., Ifolonn, Bfont _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wolty, H. G., Bnlcimoro, I d  . . . . . . . . . . . . . . . . . . . . .  
lianlon, Wm. B., C. L. & \V. R. R. Co ___________. 

Coast and G d e t l o  Survey- 
Internnl ILovor~ue Bureau _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
State of Rliodo Inland ____________________------. - 
Internnl ILovonuo Duronu _ _ _ _  ____________._______ 

Coologicnl Bnrvoy, \Vashiogton, D. C _ _ _ _ _  ~ _ _ _ _ _ _ _  
Arthur, Dr. J. C., Lnfnyotto, Ind _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Flnglor, Goo. D. W., Washington, 1). C _____._____ 

Coast nnd Geodotlo Surrey- ________-_______- _ _ _ _ _ _  
0-t and QeodetioBuruey _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
Consolidated K a n w  City 9. & B. Co _________-_--- 
Rosa, Goo. R., Rochester, N. Y---- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Reuffel & Ewer, New York . . . . . . . . . . . . . . . . . . . . . . .  

UNITED STATES COAST AND GEODETIC SURVEY. 

Burvice 

Tape coniluwed. 
T a p  compared. 
Three woiglits compared. 
Fivo weighte compnrod. 
Threo nlcol~oloineters compnrod. 
One hundred nud eight olcoholomo~m verlflod. 
Qunrtz plntes compared. 
Tnpo comporad. 
Fivo tbormomotors comparod. 
Four alcoholometers compared. 
Seven qunrtz plntes conipared. 
Tnpo compared. 
Blool motro bnr comparod. 
Cupncity nioasuros ndjiiatod. 
Two linndrod niid eighty-ninu sugar flasks 

grnduated. 
Informntion furnlahed. 
Tnpo compnrod. 
SIX tliormometenr conipnrod. 
Grnduatlon of Onluunco Bnr. 
Twanty-flro thcrmoniuture compnrod. 
Inrormntlon furuhhcd. 
Twenty-flvo tliermouiotors compared. 
Wolghts compnrod. 
Tnpo grndunted. 
Compariemi of Ordnnaco Uar. 
Metro cominred. 
Woights nndrnpncity lneaeiiroa ndjusted. 
Fifty-pound weight ndjusted. 
T n p  compaccd. 
Infonnntion furuisheJ. 
T a p  c o m p n r d  

Iuforinnlion furiiished. 
Weight compnred. 
WuiKlit conipnrod. 
T o p  compnred. 
'Cnpo compnrod. 
TnIm compnrcd. 
Tape conlpnrod. 
Tapo compnred. 
Fivo thormomotcrs compared. 
Polnrlzatio!l tubo colnprod. 
Wclghts acljuated. 
Alcoholometer comparod. 
Tap.comlurred. 
Thormometor compnrod. 
Information furnishod. 
Twonty-alx thormomotere compared. 
Firtoon b p w  cooipnrod. 
Wolghta arljustud. 
Tnpo comparod. 
Yard a n d  metro compnred. 

OFFICE O F  'UNITED S T A T E S  STANDARD WEIGHTS AND MEASURES. 

ABSTRACT OF YERIFIOATIONS 01F WEIGIITS AND MEASURES MADE DURING THE FISCAL YEAR 1893. 
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ABSTRACT OR VERIFICATION8 OF WEIQIITB AND PEABURES-FIBCAL YeAn 1893. 

Namo. 
- 

8 0 m I e e. 
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Lumsden, J. C. S., Ralalgh, N. 0 _______________ 
Sqnlbh, E. R.. Brooklyn, N. Y . . . . . . . . . . . . . . . . . . . .  
Binclalr, C. H.,  Assistant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Coast and Qcodotlc Survoy ---____________________ 
Count and Qeodctlc Siirvoy ----__ 
Bnrgeea, C. II., Clovclnnd, Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Coast nod Qeodotlc Survoy ---___________________ 
Liicae, Qoo. F., Castile, h’. Y 
Perkins, T h o .  P., Lynn, Pwa _-_________________ 
Coast and Gcodotic Survoy ---____________________ 
Clnrk Unlvoralty _______- ~ -----___________________ 
Joiics, Prof. Uno. W., Ithnca, N. Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Iiudson, Prof. W. If. E., London, Eng _ _ _ _ _ _ _ _ _ _ _  
Qrovur, N. O., Orono, l o  _----____________________ 
Aodloy Bra. ,  Portland, Orog . . . . . . . . . . . . . . . . . . . .  
Convolidntod lCansas City 9. & R. Co _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Inforrnntlon lnrnlahod. 
Two thormomoterecompsrod. 
Tapo compared. 
Twolvo thormomotora compared. 
Tnpo compared. 
Two t a p 8  coiiip~~rcd. 
Two luertin rings ccmliarod. 
Tnpo wmpnred. 
Tapo cotnparcd. 
Two taps conipnred. 
Motre compard. 
Inforrnntlon filmisbed. 
Inforinntion furulelicd. 
T a p  compared. 
T a p  comparod. 
Welghtn adjnsted. 

Mayor U. 8. Rtandnrd Scnlo Co- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Consolldatod ICansas City Y. A It. Go _ _ _ _ _ _ _ _ _ _ _ _ _ _  
\Vood, Qeo. P., To~mgra~iliicalSurveg, Bnltlnroro _ _  

Woiglitn 84juekd. 
\VclglitnndJustod. 
Throv tapes comparod. 
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U. S. COAST AND GEODETIC SURVEY REPORT FOR 1893. 

PART I. 

PROGRESS SKETCHES. 

1. Sketch of general progress (eastern sheet). 
2. Skotch of general progress (western shoot). 
3. General chart of Alaska. 
4. Progress of tlie surveys for locating the Boundary line between Alnska and the British possessions I n  

5. Map sliowing longitude stotions and connections determined by the electric telegraph between 1846 and 

6. N a p  showing positions of tnagnotic stations occup1ed.botween 1844 and Julio 30, 1803. 
7. Map showing lines of geodetic leveling run rind positions of gravity stations to June  30,1893. 
8. Map showing the distribution of tho principal rrstronomic stations occupied by the Coast and Geodetic 

North America. 

June 30,1893. 

Survey for-latitude, longitude, and azimuth to January, 1894. 
No. 9. Progress of surveys and resurveys between the St. Croix and Hudson rivers, witli subsketclios-sliowiri~ 

the surveys of tlie Northeast Boundary lakes, aud the resurveys of the IIiidsou iitd Connocticut rivers. 
Also the triaugulation of Long Island Sound, 1881-1886. 

No. 10. Triangulation betweeu the Atlantic Coast and West Virginia. 
No. 11. Triangulation between West Virginia and eastern Missouri, along or near tlie thirty-ninth parallel. 
No. 12. Triangulation between eastern Xissouri nnd western Ksusas, along or neYr the thirty-ninth parallel, 
SO. 13. Triangulation betweeu westerti Ihnsas  and eastern Utah, along or near tho thirty-iiititli parullel. 
No. 14. Triangulation between eastern Utah aiid westoru Novadii, along or tiear the thirty.ninth parallel. 
No. 15. Triangulation between wosterti Nevadii titid the Pacific Coast, along or near the thirty-ninth parallel. 
No. 16. Progress of the surveys on the coasts of Oregon tiiid Wiisliington from Tilliitnook Buy to tlie Bouiidury. 
Eo. 17. Skotcli showing the connection of the triaugulations of Kentucky, Tennessee, Georgiii, aut1 Alabama 

No. 18. Progress of the surveys and resurveys on tlie Qulf coasts of Florida, Alabama, and Texas. 
No. 19. Triangulation in tlie States of Wfscoukki :itid JIiriuesota. 

with extension of triangulation in Alabama toward tlie Qulf coast. 
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SKETCH OF GENERAL PROGRESS 
JmTE 30 1893 

Western Sheet 

Scale 5.003000 
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,L and Geodetic Swvey Report Tor-1893. No. 4 

Sketch showing the Progress of' the Surveys 

Locathg the Boundaery between. 

ALASKA AND BRITISH POSSESSIONS 
IN NORTH AMERJCA 
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