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~ndia. 

GENERAL REPORT, 

1917-18. 
From 1st October 1917 

To 30th September 1918. 

PART I.-GENERAL REMARKS. 

I.-INTRODUCTION. 

1. The mam parts of this report, as shown in the "Contents" on 
the opposite page, ar• Part 1!-Work of Field Parties, &c., summarising 
the operations of the field parties, grouped under appropriate headings; 
and Part 3-0ffice lVo>·k, which gives a brief account of the year's progress 
in the bead-quarters and other offices. Fuller details of these operations . 
are being pYblished in Volume XII of the "Recor•ls of tho Survey of 
India.!! 

2. An abstract showing the progress of the topographical programme 
assigned to the department in 1905, may be found in Table II on 
page 9. From this it will be seen that the out-turn of topographical eurvey 
during the current year was 24,779• square miles; and that this brings 
the total progress since 1905 to 496,362 square mileR, leaving l,!l25,23R 
square miles still to be done. 

3. The first three Index maps, at the end of the report, show the 
progress of this topographical programme both in survey and in publication 
in the three circles, while the remaining eleven indexes show the progress in 
publication of the various series of maps appertaining to the scheme, and 
also the main framework of triangulation on which the survey of India 
is based. 

4. .Table IV on page 33 gives a list of the new publications of the 
Calcutta Offices during the year. A complete list of departmental publica
tions, apart from maps, may be found in the annual " Records of the 
Survey of India"; and lists of new maps are published quarterly by the 
department, as well as in the monthly "Notes of the Survey of India." 

5. Progress in the Trigonometrical Survey can only be assessed by a 
study of the "Records of the Suryey of India" and the special publications 
issued at Debra Diin. The General Report can attempt little more than 
a brief abstract of the locale and nature of the different operations. 

•ThiK however exclude!! ·WS square mil@tl previou~ly 111urveyed oo o. 11mu.ller •co.lo· 
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6. The 
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(b) 

(c) 

(d) 

(e) 

(/) 

GE~ERAL.-ISTRODC('TJOS. 

following events are notified:-
Six lrnperial Officen; have reverted from 

duty. 

temporary military 

Owin" to the Hhorta"e of otlicers the field work of the whole 
d:partment was ~gain conHi<lcrably curtailed. 

The Survey party under an I mperinl Officer ( rlcsignaterl from 

nth March Jf118, Deputy Director of Surveys, Mesopotamian 
Expeditionary Force), which accompanied the field-force 
in :\Jmwpotarniu eontinued survey operations there. 

The Survey party under an Imperial Oflicer which was sent 
to \VeHtern PerHia wa~ mnalgmnah·rl with the Survey 

party in M e•opntamia. 

The Survey party under an Imperial Officer wl1ich was ordered 
to carry out fiUT\"(•y operations in Perbia was disbanded. 

The Sur\'cy detachment in charge of a l'ro\'incial Officer 

which waH Hent to Salonika to Herv~ under an Imperial 

Oflicer on military cluty there, continued survey opera-

tion• in that locality. 

({)) A Survey detachment unrler a Provincial Oflicer attached to 
the Inc! ian. Army Hcservc of Officers was despatched to 
Ea•t Africa for cluty \rith Field Sun·ey units of Hoyal 

~uginccrs. 

(h) 'fhc General Officer Conunanding, Northern Army, expressed 

his high appreciation of the unfailing promptitude with 
which maps were despatched hy the .lllap Hecorcl and 
Issue Ofllce, Calcutta. 

( i) Lieut.-Genernl Sir \Y. H. ~larshall, JCC.Il., J(.C.s.J., Command-. 
ing-in-Chief, :Mesopotamian Expeditionary Force, in his 

despatch dated the 15th April I niH wrote as follows:-

"The work performed hy the Surveys has assumed very 
11 large proportions: but my demands have always been 
11 met in the most ~uitiHfactory manner, and the llap 
"Compilntion Scdion has been of the greatest assistance." 

(j) A committee has been appuiuted to consider and report 
upon certain questions with regard to the future work 
of the department, which were raised ut tlie meeting 
held in the Trigonometricnl Survey Office, Dehra Dun, 
on the 29th .Murch 1918, at which the Hon'ble Sir 
Claude Hill, K.C.S.J., C.J.E., Member of the Go,·ernor 
General's Council, presided and the Hon'ble .lllr. R. A. l\Iant, 
Secretary to the GO\·ernment of Inrliu, Department of 
Revenue and Agriculture, was present.. 

( k) The re-opening of recruitment for the Provincial Service 
and the uppointment of five o!licers e\·~ry alternate year 
subject to rc-con!'ideration in 1925, were sanctioned by 
the Secretary of State. 
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7. The actual cost of the department for the ti.usuci:ll year t>ndiug 
Slst March 1918 and of the two pre,·ions years is shown below:-

Gro~s actual cost 

Xet nctua.l co~t 

1 ~H .3-16. 

r..~. 

:m.OS:,3-:IS 

19W-l'i. 1917-18. 

J.·.~. 

:):.!,9:t,l09 1 38,15,068• 
1

.Tht•st• tig-lU't'S 

nn• not ti1ml. 
1-l.';'fl.:.!."~,j i 17,71,617• I 

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

:!l,'i;),tl(lfl l~.l:!.SJ! ! 20.43.451" ! 

8. Colonel Sir S. G. Burrard. K.c.s.t.. H.E., l'.RS. ndministt~red the 
department throughout the year. 

9. In the Imperial Service Colonel T. F. B. Renny-Tailyour, c.s.1., 
R.E., was granted an extension of service. 
Officers temporarily reverted to military duty on 
end of the Sur>·ey year is 22. 

The numhL•r of Imperial 
account of the war n.t the 

In the Provincial Service Mr. A. Ewing (Retired) ceased to be 
re-employed. Mr. W. F. E. Adams died, )Jr. .J. Smith retired und 
Messrs. H. C W. Stotesbury and T. P. Dewar resigned. The number of 
officers of the Provincial Service on deputation to military duty at the 
end of the Survey year is the same us that of last year, namely, 15. 

In the Upper Subordinate SL·n·ice 1 officc·r died and 2 oflicers 
retired. 

The total strength of the department at the close of tho Survey 
year was 46 t Imperial Officers, 112! Provincial Officers and 51 Upper 
Subordinates besides specialists, clerks, lower subordinates and menials; 
but the number of officers of the first two services actually employed 
in the department, including those attached to Overseas Survey parties, but 
not the Provincial Officer attached to the Indian Army Reserve of Officers sent 
in charge of the Survey Detachment to East Africa, were :!4 Imperial 
Officers and 97 Provincial Officers, the remainder being on military duty. 

10. The following Honours were conferred on members of the 
department during the year:-
Companions of the Order 

of St. llfichael and St. 
George.- Brevet-Colonel F. W. Pirrie, C.l.E., I.A. 

Companion of the Order of 
the Indian Emyire.

Cotnpanions of the Dis-
tinguished Service 
Order.-

Brevet-Lieut.-Colonel C. l\1. Browne, n.s.o., Jt.E. 

Major E. T. Rich, R.E. 

Lieut.-Colonel G. A. Bcazeley, U.E. 

~lajor (Temporary Lieut.-Colonel) 
Tandy, n.E. 

Major R. H. Phillimore, H.E. 

Major ~i. N. MacLeod, M.c., n. E. 
Major (Temporary Lieut.-Colonel) 

Hunter, I.A. 

JII. O'C. 

F. F. 

Brevet-Major (Temporary Licut.-Coloncl) F. P. 
Nasworthy, li.C., n.E. 

t Excluding the officer rc.cmployed. 
t Excluding ofticen re-employed Bnd on deputntioo to Local Go\'emrnc>nt!l. 
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}Jn;r to lit~ Di,Jft-ioguish~tl 

SP-tiJic~ 0;•df!·r.-

J.1murrh~d the Jtilitrtr!f 

Crohft.-

Promoted to 

hlententtn t-Colonel.-

Promoterl to Hrrmd-

.MajfJr,-
Mentirmetl in dPApatc!tes.-

.Memb•·•· of the Order of 
tl.- B•·itish Empire.-

1'itle of /\IH111 Sahib.-

}'d/oll'shi]> of the Royal 
Sooicty.-

J<'ello•l!ship of the Asiatic 

Society of Bcngal.-
Spcciully promoted to be 

Assista11t Com?ni."'sary 
11•itlt the HmtorarrJ 
•·a11k of Lieutenant.-

:Rrevet-)!ajor (Te~porary Lieut.-Colonel) F. P. 

Xosworthy, o.s.o., lf.C., n.E. 

Captain \\'. E. Perry, R.E. 

Major H. Wood, R.E. 

Major A. A. MeHarg, JJ.s.o., R.E. 

Captain K. ~faRon, M.C., H.E. 

Brevet-Colonel F. \\'. Pirrie, C.M.G., c.I.E., I.A., 

(twice during the year, altogether six times). 
Lieutenant-Colonel G. A. Beazeley, n.s.o., R.E., 

(second time)· 
Brevet-Lieut.-Colonel H. Wood, R.E., (second 

time). 
Brevet-Lieut.-Colonel C. P. Gunter, R.E. 

Major (Temporary Lieut.-Colonel) M. O'C. 

Tandy, D.s.o., R.E. 

Brevet-Lieut.-Colonel C. M. Browne, c.M.G., 

n.s o., R.E., (fourth time). 
Major M. N. MacLeod, n.s.o., M.C., R.E. 

Major (Temporary Lieut.-Colonel) F. F. 

Hunter, n.s.o., I.A. 

Brevet-Lieut.-Colonel S. W. S. Hamilton, D.S.o., 
n.E., (secon!l time•). 

Brevet Major K. lllason, M.C., R.E., (twice during
the year, altogether thrice). 

Captain W. E. Perry, M.c., R.E. 

Brevet-Major (Temporary Lieut.-Colonel) F. P. 
Nasworthy, D.s.o., M.C., R.E., (fourth timet)

Mr. J. l\IeCraken, Extra Assistant Superintendent. 
Mr. W. H. Strong, Extra Assistant Superin

tendent. 
Mr. Nanak Chand Puri, B.A., Sub-Assistant 

Superintendent. 
Mr. Hamid Gul, Sub-Assistant Superintendent. 
Surveyor Ahmad Shah. 
Surveyor Sijawal Khan. 
Surveyor Mir Abdullah. . 
Commissary and Honorary 1\Iujor C. J. Arbery . 

Mr. i:iyed Zille Hasnain, Extra Assistant 
Superintendent. 

Colonel G. P. Lenox-Conyngham, R.E. 

Colonel Sir S. G. Burrard, K.C.s.I., R.E., F.R.S. 

Late Conductor W. Fitch, Draftsman, of the 
Army Section of No. 6 Drawing Office, 
(Simla). 

• Mo.jor lla.milton was mentiont'ld the tint tin1e in Field Jb.nhal S1r Dougla.R Ho.ig's de!!patcb or 
3Uth Aprill916, 

t Including the mention in Field llanba.l Sir John 1-~rench's deiJlQtch, dated. tlw 14th January 1915. 
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s,~rvices brought t•_l th·: 

notice of the Gv!:fi'H

ment of India.-

.Arbery. (\.nnruissary ~1nd 

C. J.. Oflicer 1n chargt!~ 

Otlice (Simla). 

Hou,,mry ).!ajor 

X o. li Drawin~ 

Burro\rtL c\. ... Ionel Sir SiJucy G.~ K.C'.S.I.~ U.E., 

t·. R.~-- Sur'\'"eyor General of lntlia. 

Ferrit·r. )lr. T. A., Officer in l'harg~, Mathe
matical Instrument Ollice. 

Graham, .Assistant Counuiss~1ry o.ntd Hon?rary 
Lieutenant R., Draftsman, Army Section. 

Xo. 6 Drawing Otlice (Simla). 

Greiff, Mr .• T. 0., Deputy Superintendent. 
Ryder, Lieutenant-Colonel C. H. D., c.u:., 

D.s.o.. R. E.~ Superintendent. 

Smith, Conductor W., Draftsman, Army 
Section. Xo. 6 Drawing Otllce (Simla). 

H onorariU'iil 

1,000.-

11. 

uj Rs. )lr. S. \Yoo(lhouse, \Yorks ni:mager
1 

}.fathe

matical Instrument Otllce, Calcutta. 

the 

or 

The following table shows the c.listrihution of otlicers during 

The names of ofllcers on (h•putation to Local Governments 

duty (except Lieutenant A. J. A. Drake, n.c-.~r.) or absent 
year: 

military 
on long leave throughout the year are omitte1l 

TABLE I-DISPOSITION OF OFFICERS, 1917-18. 

SURVEYOR GENERAL OF INDIA-Colonel :::'ir ::;idney G. llnlTard, K.e.>.l., H.E., F.n.s. 

Surveyor General's 
Office. 

fm[wrial Ojfirt>Tll. 

Lieut.-Colonel H. H. 'l'un1er, 
R.E. 

Lieut.-Colonel A. Mears, I.A. 

J'rm•inl'iflf ()j!iCt"TS. Fpp<'1" t;,bordinfltes. 

No. 6 Drawing 'Major C .. T. Arbery .................. .Mr. Dhnni Rnm Y~·rmo. ............... .. 
Office, Simla. ,. A11nmt-uUah Khan, K.s. 

Mesopotamian Sur- Lit'ut.-Colont'l C. ll. D. Ryd('r, Mr. 8. S. 1\fcA'I-'. Fit>lding Mr. Na1uLk Chand Purl, B.A •. 
vey Party. • c. I.E., o.s.o., lt.F.. C. \V(':<t lhunU.I Oul 

Persian 
Party. t 

UtAJolond F.'"''· Pirri(',C.M.o., , K C. O'Sullh-n.n, D.C.M. ,. Hluunbn l!um 
C.I.E., I.A. D. K. R('noick , Anmula l'n1·<ud Glwt~h 

Lieut.-Colonel G. A. lh'U.zt•ley, ,. F. U. Kitchen u Lnltun .Kimn 
o.s.o., R.l'!. , \V. H. Strong 

Ut.-Lieut .. ColoneiC. P.Gunter, ,. A. J. Booth 
R.R. J. C. St. G. Pollett 

)lajor E. T. Rich, c. I.E., R.E . 
., L. C. Thuillier, I.A. 
,, L. G. Crosthwait, J.A. 

:\lr. J. t..il>f;raaff Huntct", M.A. 
Mu.jor A. II. Gwyn, I.A. 
Captain C. G. Lewis, R.E. 

W. E. Perry, ~r.c., R.F.. 
Survey :\lajor E. T. Hich, c.u:., R.E .... Mr. A. Jo' • .Murphy ........... 1 Mr. Sher'Jnug, 1\.B ............... . 

lowrr 
Sul-t•l'diuahll, J'!', 

Western Persia. Captain W. K l'erry, R.}!. Mr. 0. K. ·RPmliek ... .Mr. 1l1~mid Gul ..................... 3 Sur\'l•yot.,., 
" Lultun Khan Survey Party. t 

East Africa Survey 
Detachment. 

Lit'utenant A. J. A. Drnk£>, Mr. Rn.m PrnAAd, R.s ........... .. 
O.l'.M. 

(Indian A 1'111!/ R~~l'l"r~ (If f!Jiir~r,.). 

r. Aun·pyor">t. 

SUPERINTENDENT, MAP! L~·ent.· C':drmel JV. 1lf. Cold.,·~rea.m, n.~. (:'t.·mpor~ri/y,·p1·,.rtt·rlto miUtary duty). 
PUBLICATION- Lwut A olonel C. II. D. R~ de1, c.t.• ..• o ... o .. ''-'·· 

Lleut .• Colonel H. H. Tm'ller, n.F.. 

Map Publication 
Office, Calcutta. 

No. 1 Drawing 
Office, Map Record 
and Issue Office and 
Engraving Office, 
Calcutta. 

lmp,..rinl f~[Ji,.,·r.~. 

Lieut .. Colonel II. II. '1''1rner, 
R.}:. 

Lieut .• Colonl'l A . .Mt..-:lt'l', I.A. 
Major K T. Rich, ('.I.V.., R.F.. 

, 0. H. B. 1'1'1'nchurd R.t:. 

Photo.-Litho. t'aptain F .. T. :\1. Kin~-:", R.F.. 
Office, Calcutta. 

Mathematical In- )lr. T .. \. Ft•rril•r 
strument Office, 
Calcutta. 

Benjl"al & Bihii.r 
& Onssa Drawing 
Office. (Imperial 
Standard Mapping 
Section). 

/'nwiurial (~(/inr~<. 

Mr. P. William~ 
.. .rn~:dnmbu Pnu'l'ul 

Abinu ... ~h Chuwll'r Ho11P 
C. W1·>~t 

,. l'riy11 Nath ~ur 
., A. A. Gndtam 
.. T. F. Kitdwn 
,. H. T. Hu~:h"" 
.. H. H. P. Huttertidtl 
.. -Ti)"ll J.al :O:aiJJ.!a( 

,.lr. P. Ritnp!lon 
, Priya Xa.th Snr 

• Formerly known ll.8 the Ba.:rn&.h Surrey Party. 
t Di:~ha.nded in Jo.nnary 1!118. 
: AmaiiZ3.maW with th~ Ranah {now ,.f,....opt'ltamian) ~ni'VP}' I';Lrly on t~t r· ... tJntary HJI8. 

/.ouu·r 
811iltJ'f'dilHittl, 4'1', 
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TABLE I -(Continued).-DISPOSITION OF OFFICERS, 1917-18. 

SUPERINTENDENT, f 
NORTHERN CIRCLE ( 

Lieut .• ColoneJ C. L. Holt(•l"t~fm, Cli.G., H.E., npto 15th )larch HHS. 
L-ieut.-Colonel C. H. D. Hyder, ('.J.P.., o.s.o., ft.F.., from ltlth to 30th :lfarch 1918. 
Colonel G. P. J..,en(Jx·Cuuyn;.Iham, P..L, F.f!.:O:., from :Ust .:\larch to ~lth April HJ18. 
IJit•nt .• Colonel H. L. Cmsthwait, r..r.., from lOth April l!H8. 

No. 3 Drawing 
Office, Musrroorie. 

No. 1 Party/.... . . . .. 
f'••n}uf, ,,, .v .. Jr. f'. 

l'rm·i,rr. 

. \fajor f;. A. Tandy, K.f:. 

:\lr .• J. A. Frr•(•mau .. 
E. H. \\'·~~t 

,\Jr. H. H. Jlulth••t~ ... 
,, H. ,J. H. H.v~ 

II. P. U. )lorton 
P. A. 'r. Kenny 

, R. C. JlanHOn 
,. G. A. Xllrman 

No.2 Partv, ................................................... )fr. 'f. W. ll:1hnna•1. 
JM)JmiiJ''"• 1J,t,•d p,.,,.. ,. II. P. D. ,\lnrtlm 
iwt'tl ""'L }Ji•ll.i l'rfll'· · , ft. K :-ia•llmll!! 
; 

11
n•. ,. J. II. ,)o)mJ<nn 

., ,J. ... \, C11h·ert 

., IJnni Chand !'uri 

Cppcr Srtbotdintrlf'll. 

)Jr. lwam Din 

Lflll'~r 

Subordinate&, Jc. 

.. :!!1 DrafttHnen, &c. 

)lr. Slier .lang JLIJ ............. ·k'i Surveyors, &c . 
.Tagdo'{·.~h i>rn..'W.d \';Utfav 

.. Afr.1z Gnl Khan
1 

Proboii•Jfu:r. 

. ~lr. {;}11dam ll~an ...... 
.. Danl.at Ham Volmt 

.. !!:, ~urveyon, .\:c. 

No. 3 Party, ... . .............. ~Jr. II. II. B. Jlanhy ......... )Jr. )luhaumuu..l Hu~ain ......... ·'-' Sun'l'\·nrs .\-c 
Amir :\l~<lul Salam )fatluh ' ' ' 

Ahmad (fn/lr•tl /'rot'tll~'l'~. 
K ,J. Bi~lrie 

, .~\. ~1. 'I'alati. r .. c.•:. 
,. n. K H. Coopt•r 

)J•,..Jimntltlin 

No. 4 Party, ,., l.iont .• Colonel II.] •. CroMthwait, ,,Jr. J>hani R:un \'prnn~ ....................... . ..... I Clerk. 
Jt.Y.. 

!It, .f,i•·nt.-Colonel A. A. 
1\fclfl~rK, f),M.O., R.F.. 

Sind-Siigar Party, . 
/'1111}1111, 

. J.inut .• Colorwl Jr. r~. Crmdhwnit, ~lr. Dhani Ham Verma 
n.v.. , ,J. e. C. Lear8 

...... )Jr. Clmni L11l K11pnr ............... 2() Sun·evor8 l\:C. 
, :\Iuhamm1u..l Hu11ain Khnn ' ' 

.. 1<'. J. Grice , :"Jabi•bd Khan 

Riverain 
ment, 
[11111)11/J. 

Detach- ............................................ )Jr. :\lnyu ll;u~ Puri, R.s .... )lr. Para.'( Ham ............ . 
., Ham Namya.n llu11tir 
, Lak11lmti lJutt .Jo11hi 
, Vidya Dh()r Clwpru 

SUPERINTENDENT·} , 
SOUTHERN OIROLE -Colonel 'P. }1', B. Henny-Tailyour. c.s.1.. IL~:. 

No. 4 Drawing 
Office, Bangalore. 

No.6 Party, ........... . 
ll•••'t11'1 11om/my, und 
t,•,.,,lml l'roiJinrtJH, 

No. 6 Party, ........... . 
lltJtl••rtll•!ltl aml Madrtu. 

No. 7 Party, ..... . 
,1/rulr<JII, 

Imperial O.Dicer.. Provincial O.Oicers. 

)lr •• f. II. ~iehol... 
, J.'. P. Wal!dt 
, , V. W. 1\lort()n 
, 1-'. C. Pilcher 

Upper .~·,Jbortlinaics. 
Lower 

Subordinates, tlc. 

~lr. B. V. :\"uruynua Hao ......... 27 Drn.ftsme~, &c. 

)Jr. P. ll. .-\u.len~on ......... )Jr. JlanuHlnr Khadilknr ......... 27 Surveyors, &c. 
, lluji ... \bdnlUuhim, K.B. 

Mr. ,J. O'R. Oouagluoy 
E. A. 1\lt.•yer 

01 Mnu~hi J..oal, H.A. 
,, 1<'. W. Smith 
., 111. S. Gnnt.•IIU. Aiyar 

)Jr. }o;knn.th Uattu 
, Ham Nnru.yan llugtir 
, K. llandannn. 

)Jasnd Khan 

:u Su"eyors, &e. 

Mr. W. i\1. Gormnn ......... )Jr. A lxlul Hakk, K.s ............. 30 Surveyors &c 
P. S. Vengusvami ' • 
Shih Lal 

., F. H. Hmnt , 
, B. T. \V)utt 
, ~. S. Jlnrihara Jyer , Shaikh Muhammad Salik 

., E. N. NuteBilll, B.A. 
Pulin B('hari Roy 

11 Jikndru l\lohan Mukorji 

N~1:,~-~~~~~?1iu·,·~~~;_ ................................................. :\lr. W. Jo'. K ,\dam~ (Died 
2Hth Junuurv HII8). 

.. C. K C. l<'rt."nc)l 

Mr. K. ~aruyanasvami Cht"!tti 
., H. ~urusimhamurti Rno 

29 Suneyon, &c. 

No. 20 Party, ........ . 
C1111fmwltltllll rwrl JJjfi. 
''"'II Sfnfionll in :kd, -It!. 
fitl1, fltla, ltl1 n~~el un: 
JJit•i~ior~~. 

Training Section, ... 
Jlu,.ortl. 

So.Ionika Survey 
Detachment. 

............................................. 

,. V. W. Morton 
,. ~1. )luhu•le\'a ~hulnliur, 

M.A. 

~Ir. A. Jo:win~ (C{'ftJ'l't} to be 
l'f'·t•mplov•>d on 3tlth 
April HliS), 

~lr. Dlmrnm ......................... 25 Surnyor11, &c. 
Jit('ut)ra Mohan :llnkerji 

.. H. H. llu~h('s 

., F. C. Pilcher 
, 0. D .• Juckllon 

Mr. 8. F. Xoruum ........... ~lr. Hari Ham Chundm 
Jogulekar 

Mr. II. D. 8itnons ............ !tlr. Janma Pm...;ad, a.~ • 

18 Sn"eyon and 
Pupils. 

8 Surveyon, &c. 



<.iE~ER.U..-..!D.lllSlSTlU FlUS ..!SD l'ERSUSSJ-:L. 

TABLE 1-(Concluded).-DISPOSITION OF OFFICERS, 1917-18. 

SUPERINTENDENT, j 
EASTERN CIRCLE ( 

Lieut.-Colonel R. T. Cl"ichton, ~._·.u:., I.A., up to :.Wth ~Iat'('h 1!'11$. 
Lieut.-Colonel C. L. Robertson, c.JI.G .• R.E .• fnnu :Wth )larch to 7th ~lny anJ 

from :!Oth June 1918. 

No. 5 Drawing 
Office, Shillong. 

No. 9 Party, . . . . . .. .. . .......... . 
&ngnl. 

Lieut.-Colonel A.. ~lear::;. LA., from Sth ll:.ty to 19th June lUIS. 

)llr . .1. H. S. Wilwn 
., E. l'l.l11Jius 

K )ll. K._•nny 

)llr. J. ~mith \R<-·tin'l l-Ith 
So•ptt•mbo.>r l~llto). 

, E . .1. Hi~.,'l...;._ • 
.\.H. Hunto•r 
H. C. Xt•wl:md 
_\mar Kri:<lma :\litr.t. 

llr .\mnl,a. l'h:1r.m (iJw,._h 
,. tiop.tf I.:Ll .\litm 

L••t,Yr 
-"td'<•r.liuutr.t, ,(·c. 

:!3 llrslt.:<nwu, ..\;(', 

No. 10 Party, ... )lr. )II.('. Pt'ttt•r.o. . . ).lr. lhvat '\luh:llllh•a•l. K.s. :!:\ Sunt>y,,n:, ,\-('. 
W. H. Jar\)0.) ,. .\l:"um~ K~~~w Xyo•in r; pper Burma. 

.. Jl. II. f'n"t.oJ. 1Ho•tin .. llt>th Jum•l9lS) • 
• -\. Y. Dil·k,;on , Hhiro•ntlr.1. Xuth ::'a hu. 
Dhin•nolm Xuth H;un l'm ... l<l, R.~. 

Bant•rjt'1!, L.t:.}:. 

No. 11 Party, )Jr. ,f. 0. (in•itT ...... 
C. K C. Fn·uch 

, 0 .• 1. H. Hart 

.. .. ).Jr. l~wlun.m llaji Jn.lu, R.H. 3-' Surn•yCll'!l, ,\:1,', 
1lh·tiro....J l!lth .\ullu~t 1!11$). Lou:t>r ll•1 r-nlfJ. 

No. 12 Party, ........ . 
Assrcm, Sik/,:un a,ul 

Bhufrl11. 

, E.)l. KPnny 
, C. 0. Pic-.ml 

~Ir. II. W. Bi~l:i··. 
~;.G. llanlinco• 

, V·.~.lhir Hai 
, l'r.Ltul Cku11lm ~o·n Unptn, 

B. Sc. 

., PramaJu.runjtm Ru....-. R.~. 

., Prnfull11 Chtmdru ~litru, 
n.A. 

,. K. S. GopaludJari, B.A. 

SUPERINTENDENT OF THE } , , . 
TRIGONOMETRICAL SURVEY ;-Colonel G. I . Lenox-Conyngham, u:., '-"·'· 

Superintendent's 
Office. 

Computing Office 

No. 2 Drawing 
Office and Forest; 
Map Office, Debra 
Diin. 

No. 13 Party,. 
(Astronomical). 

lmpaial O.Oicers. Proeincial Ot]icas. 

( Affachert) 
Colonel R. A. Wu.uhopc, C.R., ::'ilr. H .. \, Clmrrit•r .... 

C.li.G., C.J.J.:., R.E. 

M11jor II. )ol<'C. Cowi<", R.}:, )lr. Hatlllln:lll l'ra . .<~aJ 

Colon<"l R. A. Wauhope, c.n., ~Ir. 0. C. 01l£'nhllch 
C.li.G. 1 C. I.E., R.E. , C. C. Hvrne 

, li. C. \\r. Stoh•>~lmry 
(Re!!i!{ltt>J If) :\larch 
1918). 

Mnjor H. )IcC. Cowh.•, R.E. 

10 Hanm Pru:ouJ Hay, R.A. 
,. 0. ~- Pu:~hong 

.T, :\J cC ruk~n 
, Uaj HahaJnr ~luthur, 

D. A. 
, Ahclul Knrim, H. A.. 
, A. 1-'. Murphy 

No. 14 Party,...... Major H. ~IcC. Cowie, R.E. 
(Pendulum). 

No. 15 Party, ......... )lajor E. A. 'l'antly, R.E •........ )lr. H. n. Shaw····· 
( Trin.ngulatio11). L. William!!. 

No. 16 Party, 
(Tidal). 

No. 17 Party, ..................................................... . 
(T.ct·elling). 

No. 18 Party, ... 
( Jlognetac). 

No. 19 Party, ........ . 
( Ba.~e Line). 

1\Ia.jor E. A. T11ncly, R.E. 
, H. ltlcC. Cowie, R.E. 
, E. T. Ril'h, c. I. I'!., R.E. 

Captain W. E. Perry, ll.c., R.E. 

, Uaj Bahadur ~latlmr, 
B.A. 

, AWn! Karim, B.A. 
Nart.'ntlra Xa.th 

Chuckerbutty, L.e.E. 

.\lr. 0. C. Ollenlnch ... 
, SyeJ Zille Ha..;nain, K.s. 

).Jr. ·H. G. Shaw 
D. H. Lus:a 

, J. Mr·Cr.tkcn 
, Nnrewlr.t Xath Chuc· 

kt•rlmtty, L.C.E. 

)lr. K C .• T. RonJ ....... .. 
, Hatna. Pro~.;;acl Ray, B.A. 
, Xikunjo Honjon )la

:mrrnlar 

.\lr. B. C .. J. Roncl 

Upprr ,'-J',fwrdiwrf,.ll. 

::'ilr. Samt Kumar )lnkt•rji .. 
, Karun;a Kumar Ua11, II. A. 

:\lr. I.al Sinll:'h. lt.B •. 
Ham :-;inM"h, R.s. 

:\lr. Jultld llo•lmri L11l 

/.ou·~r 
SuiJOrdiwtlt'Jt, etc. 

lti.'J Onlft~ml•u, ~tc. 

1 Computo•t•. 

... I:J ('nluJmft•r,., ..tc. 

;\lr. Sati~IJ Cl~;~nolnL )o[ul.:o•rjec• W Computt•rtc, H('· 
l"nrdPrll, &o:. 

Mr. Karuu.L- Kuuuar Da11, B.A. 2 )ofa~tw·tic Oh· 
Hitlhu Bh'l"all Hhornt• l!l•rvPrll. 

12 Compntcr11, &c. 



UONTENT:-i (Jl? PAHT 2.-WOHK OF FIELD PAHTIES, &c. 

J.--'l'OI'OO!f,\I'IIIC:Al. Seun;n; •.• 

Jl.-fo'o!IJ>:HT HUHVJ.:rs 

Pnae. 
-Table II, progress since 1905 ... 0 

Tn.blc III. out-toms fl.lld costs... 10 

~ orthcm Circle 

Bouthcrn Cin:le 

Enst<'rn Circle 

-Northern Circle 

Southern Circle 

11 

1~ 

14 

16 

16 
Eastern Circl(' 1 fi 

111.-C'ANTOl'MJ·:NT ,\ND LAIIGJ·:-t:icALE l-iCH\'EYS -Punj!lb Hivcrniu Detachment... 17 

No. 15 Party (Trinngulntion) 17 
Cuntonmcnt~ 17 

IV.-'1'111•: '£niUONOl'III·:'I'HICAL Huun:r -AstronOiltical Latitudes 19 
Pendulum ObRcrvations ... 19 

Triangulation 19 

Tidal Opcrntious ... 19 

Levelling 20 

Base Line Opemtions 21 
~lngnctic Survey ... ~1 



WOR!i OF HELD P.H:TIES, &c.-TOPOGR.!PH/C.iL sn;n,;r.s. 

PART 2.-WORK OF FIELD PARTIES, &c. 

1.-TOl'OUHAPHIL'AL ;:o;UHYEYS. 

12. The two following tables show ""pec•tively the prowess 
of the topographical programme assigned to the department in 1905 
and the out-turns and costs of different partit•s during the year under 

report. They are followc·•l by brief description• of the wnrk of eneh 

topogrn phi cal party. 
In 1913, the Secretary of State sanctione•l a •cheme for the reduc

tion of the scale of survey of certain sparsely populate•! areas of India. 
This will greatly reduee the area of survey on the one-inch scale :m<i 

consequently ac~elerate the ra.te of progress of topoh-rraphical surn~ys shown 
in Table II below. In orJer to give a better h!ca of what work nctuully 

lies before the department, it may be remarked that of the urea remain
ing for survey about 500,000 square miles nro likely to he surveyed' on 

the half-inch or smaller scale. 

Table H.--Progress of Topographical Surveys since 1905 

~un·cy ycnr. Scales of Survey. 
Northern Southern Ellstenl 

TOTALS. Circle. Circle. Circlco. 

Sq. miles. Sq. miles, Sq. milt's. Sq. milctt. 

190•1 -06 ... Mostly 2-inch and l-inch 6,278 1,660 10,322 1S,200 

1906-07 ... ditto ... 7,519 7,666 8,659 :.m,H44 

1907-08 ... ditto ... "14,530 9,256 12,4Hl ~10.217 

1908-09 ... ditto ... 18.624 12,526 11,54:? -12,092 

!909-10 ... Mostly l-inch ... 23,833 12,532 9,7:!& 46,101 

1910-11 ... ditto ... 27,52H 13,171 9,2!H 49,917 

1911-12 ... ditto ... 23,852 9,115 10,654 43,621 

1912-13 ... Mostly l-inch and !-inch 28,192 13,349 11,836 68,877 

1913-14 ... ditto ... 25,052 15,844 14,~90 65,786 

1014-15 ... ditto ... 12,334 19,286 6,056 86,676 

1915-16 ditto 8.168 
I I 'i ,24:1 6.931 n2,a42 ... ... I 

1916-17 ditto ... 11,689 I ll,iJ3H 9,723 32,750 ... 
I 1917-18 ... ditto ... 4,202 12,181" 8,396 24.779 
I 

Total areas completed to date ··1211.801 155,167 1129,394 496.362 

I 
Approximate areas for the whole 

1

750,000 542,800 528.800 1,821,600 
t:>pographlcal programme. 

Approximate areas rema.lnJ.nll for 538.199 387,633 399,406 1,325.238 
survey. 

• Excluding 408 equnro miles previowdy KUTV('yed on n. 11mallf!r !'ICille. 



JO 
WOI!K Or' FIELIJ PAHTIES, &c.-TOPOGRAPHICAL SURVE}'!;. 

Table III.-OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1917-18. 

Chn.ractcr tJf C'.Anmlry. Hca.le and Class of Survey. 

OUT-TURNS 
OF PLANE
TABLING. 

COSTS OF 
SUR\'EY 

INCLliDI:s'G 
MAPPI:s'G. 

Areas Totals I 
on each 

Sco.le on nil 
of areas Total 

1

, Cost-

of each Scales- cosh!.. mtcs. 

_C_J~·~·~·~-----~----

Sq· mile8. Rs. per sq. 
1 

lis. 

mile. 
---------------~-----.----+---~~~-+--------· 

No. 1 Party-l'unjal, aml Nm-th-West Frontier Province. 
]Jrokr.n low /villi •.• ... l-inch Original Survey ••• 
P/.aJinB motJlltf crLllWatr.rl bu~ 11mall !·inch Hcvision Survey ... 

prwtinn11 woodctl. 
Bro/um Hi1urllilt foot-lvill6 and op~n l-inch Supplementary Survey ••. 

vallCTJB. 
Partly HiwtiUkfl, rutrtl11 pVtim. ••• 3-inch Original Survey Military 

No. 2 Party-Hrljpul/ma, llnitcrl Proviuce11 nnrl Delhi 
PrmJinr,c. 

Na.rrow plain~ and hiliR n/ 
intricattJ nahvrn. 

Open 71lfllim.~ and lom ltillB 
lli!llt ltilllf dnmr.ly fcrrcHt-r.hul 

nn ~-inch Originn.l Hnrvcy 

,.. 3-inch Original Survey 
... 4-inch Hupplomentnry 

Fore~;t Hurvcy. 

Military 
Special 

No. 3 Party-Unilt•rl l'rm~i1u·~~~. 
Woculml hillil ,,, ... l-inch Hcvision Survey ... 

JJilto • .. ... 2-incb Original Survey ... 
1/ntltdtLlin{l antl lo10 wnor1crl hills 3-inch Originn.l Survey Military 
Wnntb!rl ltilZ. ... ... 4-inoh OriginrLI !-ipccinl F'orcRt 

Survey. ·· 

' 

j 

I 

j 

7] 847 

1,207 

307 

1,2861 

187 J 
144 

!05} 459 
81 

122 

1,868 

1,617 

I 
! 

717 

I 
i 
I 

92,4041 
(n) 

' I 

' 

I 
j 
I 

I 
I 

46,231 I 
. (I•) 

87,182 
(d) 

I 

I 
I 

49'5 

28'6 

121'6 

NORTHERN 
CIRCLE. 

(a) Exclud,-.~ filf. 
3J~o_o;,(} incnl'l'('d for 
fair-mnppio~ of •i 
inchcR = 1 mil<' 
Military ~ni"T("Y 
at Pc:~hiiwar of 
which BDn'l'f and 
portion of fair
mapping Wf're 
carril'd ont in 
previom• ~"•m 
I91H-17. 

(b) t;xcltull'~ HF~. 
30,0fHI dPbitubl~ to 
tlw Forf'-St Dcpa.rl
m~>nt. 

(c) The am1.." !'l'ur
vcycd o_u half .inch 
and •l-tnch I'C:I.If'!l 
ha.vc not l.c1m 
mopru'<l. 

(d) Excludes Ht~. 
8,Gl4 debitable to 
thl' FoN'sl; Dl'parl
ment. 

I ----~·"~_!____ __ _____!1_"- ---'------'------'-~ --

TOTALS, NORTHERN CIRCLE:- 4,202 sq. m. Rs. 2,25,817 Cost- 53.7 rate 

Sq. mile1t. 
I I 

lis. i SOUTHERN 
_ R_s_.-----,f---'p""'-c:'-".l:'::-~-·- I CIRCLE. 

No.5 Party-/lt:rtir, JJomlmy aml u,·ulral Prorim~t·~t. 

Wcll-tvtmdr.d cultivalcd]Jltzi11H ... l-inch Origino.l Survey ... 
Woodrtl1'ntricalt! hil/11 ... l·inch HcYision Survey ... 
Uwlult1li11!1 ... ... 3-inob Originnl Survey Militru-y 

Ditto ... ... 3-inch H(•!ntrycy }.lilitnry ... 

No.6 Party-1/yd,•rii/Jatl arul Jlmlru .. ~. 

570 
527 

5M 1' 
59 I<') 

J/illu 11ntl-mululalinr1 ... !-inch 0l'iginu.l ~urvcy 
Wood,•tlllilllt ... l.~·inch Originnl ~ur\'cy 

LJilto ... H-inch llc~>ur\·cy 
Opcr1 '""l rocky hilU ... 3-inch Hl'NUr\'CY Military 

... 6,675 ! 
1:38 , 
27!C'l l 

3Q(II) 

No. 7 Party-.llad"''· 
l'tlrj,•d, mollllt! twdul"ting ... l-inch 
Woodrd and hilly ... l-inch 
Wovd,•d, mululalinr1 atrtllotu l1illa ... 2·incb 
lVt)odcd, undulalinr1 rwd llilly ••. 4·inch 

No.8 Party-Madnrs aml1lfyso1'1', 

lliyh dt'n:Jcly tvomlt!d hill~ lrtttlJJlaina l-inch 
1-lt'ult tvoollrcl hilla ... ••• l-inch 
Op.·u ''"'l untlultlliuy ... ... 3-inch 

t )rigiun.l ~uncy ... 
Supplcmcntu.ry ~urvcy 
Origin&l Survey ... 
Original Surycy ... 

OriKitml Survey ... 
HuYision Suryoy ... 
lll•surny MilitrLry ... 

2,940 

) 
478 
16:J 

·Iii 

482 l 155 
48(" I 

; I 

1,214 41,7191n 

7,11411,04,549 

I 

3,626 89,931 

- -

635 85,734(g) 

34·4 1

1

' (t'J) 'l'his areL I tao 
bel'n previomdy 

1 
surv<'ycd on a 
smaller scale. 

14•7 

, (/) ExeludeH Jttf. 
' l4,1~J, cost of 

!-itH·h mnppin~ . 

I 
j 

24'8: 
! 

56·3 (g) E:r.cludt>s H11 . 
19,706, cost of 
l-inch mapping. 

TOTALS, SOUTHERN CIRCLE:- 12,589 sq. m. Rs. 2,71,933 Cost- 21 .6 rate . 



WORK OF FIELD PARTIES, &c..-TOPOGRdPHICAL SURVEYS. 11 

Table III.-(Concluded).-OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1917-18, 

PARTY and LOCALITY. 

Character of Country. 

No. 9 Party-Be-ngal. 
Plat and cultivated plaim 

Ditto d-itt<O 

Scnlc and Clnss o£ Survey. 

... l-inch Original Sunocy 

... l-inch Revision Survey 

No. 10 Party-Upper Burma. 
Mountainous and demely wooded ... !·inch Origioo.l Survey 
Mountainous and dC1lscly wooded. l-inch Oribr:inal Surwy 

·with intricate foot-hill.•. 

N 0. 11 Party-Lou·er Jlurma. 
Eigh hills densely ·wooded tvitlwut l-inch Original Snn('y 

roads and villages. 
High hills ancl low undulating 2-tnch Original Survey 

ground densely wooded. 
Low hills antl 1mdulating plai111J 4-!nCh Original ~urn-y 

dcmcly ·wooded. 

No. 12 Party-.. Ax.sam, Sikkim and B!tut,;u. 

Plai·ns and hills, partly under culti- l-inch Original Survey 
vation and partly demcly 'wooded. 

Dtmscly 'Wooded plain& and hill.~ ..• 2-incb Orit::"inn.l Rnr\'cy 

... 

... 

... 

... 

OUT-TURNS 
OF PLASE. 

TABLING. 

Arcll.Sh i Totals 
on cat' 
St'n)(' t.lf arc:ts 

f h on all 
0 (':lC' I ' I 
(')a_..;.., ~C':\ l'S. 

t,l~41 
:Hi 

2,218 

2.r.o1l 
H"HI 

3,325 

COSTS OF 
SURVEY 

INCLUDING 
MAPPING. 

Tot:\1 
1 

Cos\· 
cost~ I rnks. 

! ·--
j,'s. 

p,·r :::q. 
milt". 

I 
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1,378 1,06,1111 77"0 

----------------------------------
TOTALS, EA.ST.E:RN CIRCLE:-

GRAND TOTALS: 

8,396sq. m. Rs. 5,15,400 

25,187 sq. m. Rs. 10,13,150 

Cost- 61 .4 rate 

Cost· 40.2 rate 



.WOI<K Of' FIELD PARTIES, &£.-TOPOGRAPHICAL SURVEYS. 

NORTHERN CIRCLE (vide Index map No. ll.: 

13. N 0 , 1 Party.-Surveyed an area of 1,561 square miles on the 

scale of 1 inch = J mile in parts of Chamba and Simla Hill States, and 
in the rlistricts of Hoshiarpur, Kangra and J ullundur of the Punjab. The 

country comistcrl of Himalayan foot-hills and adjacent plains. 
Four Royal Artillery Practice Camp•, comprising' an are~ ~f 307 

8'fuare wiles, were surveyed on the scale of . 3 inches = I mile ID the 
vicinities of Peshawar, Hosbiiirpur and Quett:., two being near Quetta. 

14. No. 2 Party.-Surveyed an area of 1,286 square miles on the 
half-inch oeale in Jaipur and Alwar States (Riijputiina), and 144 square 
miles of forest ourvey on the 4-inch scale in Tehri State. Two Royal 
Artillery Practice Camps on the 3-inch scale, comprising an area of 187 
square miles, were tturveyed ncar DeJhi and Roorkee for the military 

authorities. 
Supplementary triangulation was carried over an area of 156 square 

milcH for future forest surveys, and 175 linear miles of forest boundaries 
were traverocd. The Artillery Practice Camps entailed supplementary 
triangulation owr an area of 40 square miles. with 55 .linear miles of 

traversing. 
· The Rujputiina area conoisted of narrow valleys divided by rocky. hill~ 

rising about 1,000 feet above them and covered with dense brushwood. 
15. No. 3 Party.-Surveyed a total area of 686 square miles in 

tho Naini Tiil, Gnrhwiil and Almorii districts of the United Provinces, of 
which 105 square miles was revision survey on the l-inch scale, 459 
square miles 2-inch for~st survey, und 122 square miles 4-inch forest 
survey. Tho Royal Artillery Practice Camp, Kutwa, near Mirziipur, compri
sing an area of 31 square miles, was surveyed on the 3-incb scale for the 
military authorities. In addition 1,122 square miles anrl 315 linear miles 
woro respectively triangulated and traversed iu advance. 

Tho country surveyed was throughout hilly and densely wooded. 
16. No. 4 Party.-Work was in abeyance during the year, the 

staff lmving been drafted to other parties. 
17, Training.-Nine soldier-surveyors and fourteen pupils com

menced training under No. 1 Party, of these 7 soldier-surveyors received 
instruction on the Artillery Practice Camp surveys near Quetta, and 
tho remainder were put through n cour·se of drnwing. 

18. Recess Work.-Fair-mapping has beeu impeded by special 
work on Artillery Practice Camp maps, and by the transfer of many of 
tho best draftsmen to Mesopotamia and elsewhere. 

Tho fair-mapping of the following sheets of the current and previous 
season's survey remained for completion on the 30th September 1918 :-

Sheets on the half-iuch scale 4 
Do. one-inch , 37 
Do. two-inch , 12 

Hoyal Artillery Practice Camp Maps I 

19. Particulnrs of special work doue by Nos. 1, 2, 3, and the Sind. 
Siigar Parties and by the Riverain Detachment, are given on 
pages 41 and 17. 

SOUTHERN CIRCLE cv;de Index map No. 2l. 

20. N 0. 5 Party.-This party surveyed an area of 1,097 square miles 
on the one-inch scale in the Akola, Amraoti and Buldaiia districts of 
Boriir and in the Nimiir district of the Central Provinces, and triangu-
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Ia teo! an area of :!, 74 7 S<jUarc miles in the C'hhindwan1, Jubbulpore, 
Mandlii, Narsinghpur and Seoni districts of the C'enlr:u Provinces. The 
country surveye•l consist" of well-wooded. cultivated plains and of 

jungle-clad hills. A portion. including tlw head-quarteT>', of the 
party remained at Bangalore throughout the year :md was principally 

employed on the fair-mapping of half-inch sheets compiled from published 
sheets of the one-inch map. 

ln ad<lition, the Royal Artillery Practice Camp• of Auudh. 4th Dh·i

sion, an area of 58 square miles, and of Barela. 5th Division, nn nren of 
59 square miles~ were f'nrveyed on tht• thre-e-inch ~('alt> for tlw lllilitary 
authorities. 

21. No. 6 Party.-This party surveye•l au area of i,OS-! square 
mile~; on diff~rent scales in the Parbhani, Nii.ntler, · Bidar, Gulbar~a, l\Icdak, 
Atraf-i-balda and Mahbiibnagar districts of HyJeriibiitl, trhmgulnted nu are~ 
of 6,408 S<lUare miles in the Atruf-i-balda, Mahbflhuagar, Nalgmula ami 

Waru.ugal districts of Hyderiibiid and in the Kistna district of :l!adras, ami 
traversed 9fi linear miles in the Bidar, <lnllmr:,!"a and Atriif-i·balda d.istricb; 
of Hyderubiid. The country surveyeol is hilly an<l tm<lulnting with cultiva
tion except in the hilly portions. 

In addition, the Royal Artillery Prnctiee Camp of Ki\pra, 9th Division, 
an area. of 30 square miles~ wa~ ~nrveye1l nn the three·inch fo;CI\Ie for the 

military authorities. 

22. No. 7 Party.-This party surveyeol an area of !l,62ti square 

miles on different scales in the Nellore and Cuddapah districtR 
of ~Iadra.s, and triangulated an area of 2~72:~ Hqnare mites in the K.urnooi, 
Cuddapah and Anantapur districts of Madms. The country surveyed 

emhraces a portion. mostly reserved fore~ts. of the Eu 1tern Ghiits nnd nn 
undulating expunse of cultivated and woode1l lands, ~hultletl with isolatml 
hilk bel ween the foot of these Ghats and tlw sea-coast. 

23. No. 8 Party.-This party S\lr\'l•ye<l !lll area or iiXi "'luarc 
miiP~ nn Uw one-inch scah~ in the Tinuevclly district and tlw Tra\'uncore 
Stnte of .Madras. and traversed 741 linear miles in the Tinnevelly, Hiinmlul 

and Madura districts and the Travancore State. Tho highlawls of this 
area are a region of wild, ·rocky and mountainous fortuH~ <·lothcd with 
impenetrable forest and terminating abruptly in the fertile plai11s of the 

Tinuevelly district. Tl"' remot" inaccessibility of the hill tracts and tho 

absence of communications rendered. tlw prohlems of survey, labour anti 

transport most difficult, entailing considerable hanlships on the members or 

the party. A portion, including the head-quarters, of tho party 

remained at Bnngalore throughout the year and was principally employed 
OD. the fair-mapping Of half-inch sheetR COmpiJe1l from puh)h;}wa RhcctH 

of the one-inch map. 

In addition, the Royal Artillery Practic<· Camp of Hajankunti, !Jth 
Division, an area of 48 Bf]~lare mile!', was surveyecl on the three·inch ~cnle 

for the military authorities. 

24. Training Section.-This Bection took the field in the Koliir 

district of Mysore. 17 pupil surveyors received instruction in topographical 

surveying. 

25. Recess Work.-The whole of the area surveyed this .year 

should be fair-mapped by the end of 1918-19. 

26. The report on the. survey of cantonment". and military stations, 

undertaken by No. 20 Party, is entered on pages 17 and 18. 
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EASTERN CIRCLE (riddndex maP No. 3). 

27. No. 9 Party.-The topographical survey executed by thi; party 

iln the l-inch scale hy in the Burdwan, Hooghly, ~adia. and essor~ 
districts of Bcn«al. Advance traversing of 2,020 square miles, for detail 

survey in 191R-l9, or suhse<Juent years, was also carried out in t~e ~adia, 
Hooghly, Howrah, ,Jessore, Khulna and Twenty-four Parganas d1stn~ts of 
Bengal. The area surveyed and traversed consists o~ flat and well-c_ulbvate<l 
plain• cut up by numerous rivers and swamps and mterspersed with well
wooded villages an<l clumps of trees. Villages cluster thickly on both 
bankR of the Hooghly and all the large streams which flow through the work. 

The country i• well pr"vidcd with roarls anrl railways. 
28. No. 10 Party.-The districts of Upper Burma in which this 

party worked were those of Myitkyinii and Putao. In addition to the 
plane-tahlinl( mentioned in Table III as having been completed by it, 
it also triangulated an area of :J,OR4 squar~ miles in Putao district in 
advance for detail survBy on the scales of one-inch and half-inch to the mile. 
The country surveyed in Putao district consisted of the high mountainous 
tract nt the headwaters of the Irrawaddy river, and ranged in altitude 
from 1, 200 feet to 1!!,000 feet above mean sea-level. There are no roadH 
and village• owr large areas of this tract, and below 15,000 feet the 

8Jopc• nrc covered with dense forest-growth. In the Myitkyina district, 
the arm• surveyed vurios in elevation from 600 feet to 5,000 feet and is 
cut up by numerous low-lying valleys, heavily wooded. 

A small detachment remained in Putao district during the summer to 
complete the detail KUrvey of the higher region nt the source of the 

Irrnwnclcly river. 
29. No. 11 Party.-ln addition to the execution of the area of 

plano-tabling shewn in Table III, this party traversed 100 linear miles of 
foroKt boundary anrl run :13 linear miles of other theodolite traversin:.: for 
the purpose nf fixing points in forest ureus fnr the detail survey of those 
11rons on tlw 2-inch und 4-inch scales. The 282 square miles and :15 
H<JUUro miles of plane-tabling on the 2-inch and 4-inch scales respectively 
constituted the detail HIJrvey of areus of reservcrl forest in the districts of 
M"r~ui, 'l'twoy, n.ml Amlu~rst. 

2, 7HO HIJ1mro mileH UJHI 70 s'luare mileM of country in the Amher8t 

<iiHt.rict wt•ro h·inngulatcd in nrlvance for purposes of detail RUrvey 111 

future yenrs on the l-inch und 4-inch scales respectively. 

Ot•tmrnlly t~poaking-, the whole area, over which traversing and survey 

operations wore extended, itt Uensely wooded, the underg-rowth consistintr .., ,., 
of tnng-lcd vog-ctat.ion intcrmixecl with cane and bamboo. The country 

comprised pllrt of the upper valley of the Tenasserim riv~r, and the upper 
reaches of the Tnvoy river. In the l\Iergui district, except for a few 
Kn.rt•n villageR along tho hankM of the Tenasserim ri,·er, the country is 

uninlmbitcrl, nnd without roads of uny description. Local labour throu"hout. 
~ 

waR most clifficult to obtain, nnd the survey entailed considerable hardships 
nn tho members of the party. 

30. No. 12 Party.-Of the area sm·veyecl by this party on the l-inch 
scale, :17 squnre miles lny on the Sikkim-Bhutiin border, and were surve ed 
in connection with the settlement of a boundary dispute. The 'remain~er 
lay in tho districts of Lakhimpur and Sibsiigar and the Central and 
Eastern Sections of the North-East Frontier Tract of Assam, in which 
areas also l"Y the 2-inch •un·eys mentioned iu Table III. These latter 
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were chiefly surveys of areas of resen-ed forest. ti::!O liuear milt~s of 

traversing, covering an area of 1,519 square miles north of the Brahma
putra river in the district of Lakhimpur, was carried out to provitit~ 

points for detail survey in 1918-19. 

The area in Assam in which detail !iUrvey ~\ml tr-..lvers~ operations 
were carried out is coveretl for the most part by Jensd forest, consisting 
of trees and bamboos with undergrowth of scrub, cane and thorny 

creepers. It is interspen;ed with numerous tea g~1nh.ms and rice cultiva
tion, and, with the exception of a range of hills rising to :l,OOO feet a bow 
sea-level lying within an<l along the southern limits of the area, and low 

hills in the south-west corner of the area which rise to 1,600 feet, is 

generally flat. The Brahmaputra, which is the principal river, flows 

through the northern half of the area. The area surveyed in Sikkim an<l 

Bhutan lies at altitudes mrying from 6,000 to 1:!,000 ft•et above '""
level, and is densely clad in forest growth. 

31. Recess work.-The fair-mapping of :! •heets of which the 
survey had been complete<! prior to :lOth September 1917 remained 

incomplete at the end of the year umler report; while, of the 'hoots the 

survey of which had been completed durin~ the latter year, all but 24 ha•l 
been submitted by the parties for publication up to :lOth September HilS. 

Half-inch mapping from puhli"he<l mo<lern 1-inrh maps is <lealt with 

on page 39. 
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WOIII\ OJ' ~'IEJ,f> I'AIITIES . • tr:.-FOIIEST SURVEYS. 

11.-J•'OREST SURVEY~. 

32. 
· 1 of reserved £ores ts of the topograpluca surveys 

cxtcntccl 

lletail• 
by fielrl partie• of the Survey of India for the year under 

J 11 the maJority of eases the surveys were 
of 2 incheH to the mile but in special cases 

were use,J. Bounclary ~urveys on the 

report are given helow. 
earned out on tlw seale 
the four-inch and one-inch t-~cale!i 

four-inch Hcale were rna.rlf! where rPcfuiretl. 

NORTHERN CIRCLE. 

33. United Provinces. Kumaun Forest Circle.-Detail 

HurvoyH on the 4-inch Hcale \'w·,·re cxecutccl in the Nu·ini T(il Forest 
]Jim·iHion (H5 HfJUlUC miles), and on the 2-inch scale in the West Almor£l 

fi'm·cHl /J·iviwion (47 "'luare miles), in the Sotdh Garhw<il FIYI'est Division 
(71 HC(UJU'C milcH), making- a total of 20:1 square miJes; an a.rea. of 

:!40 8quurf• 111 ii~K in the HnHf Almo1',f Forest Division was also 

trillllf.{Uiatcd in advance for surv~y on the 2-inch scale. 
Western Forest Circle :-In the Clutkr«l•Z F'O?·est Division a 

•upple11wntnry •nrvoy nf 14+ H<Jilare miles on the 4-inch scale, of the 
LouHcd Ji'orct-~ht in the Tehri-Uarhwiil State, was completed ; and, as a 

prelioninnry to n detail Hnrvey on the 4-inch scale, an area of 
l!Hi HfJUare miles of triangulation und 175 miles of boundary traversing 

were completcfl m the B11war. Dadi, Deoband, Deoga.rh nnrl Raingarh 

Ji'orf'Ht Hung•·"'· 

SOUTHERN CIRCLE. 

34. Madras. Central Forest Circle .-In the Nellol'<' DU;trict 
nu uruu ul' 45·1-S:)X t-Oquure mile~ was HUrveyetl on the 4-inch scale in the 

Udnyu~iri VPiikowlu Block unci the Gundlakontla Reserve. In the same 

tliHtrict tlw unduru~t.mtiuncd nrcuH were surveyed on the 2-inch scale:

I<:iglat bl<>ckH in lJ<luya).!;iri Tioluk (4!J·432 square miles), twelve blocks in 

tho At111nkfor 'l\1luk (44·241i "'luure miles), four blocks in the Koviir Taluk 

( 15•i 10 sc1uuro ouilo•), und three block• in the lUipiir 'l'•lhok (24·60.5 square 
milcH) making H totuJ of' l!:J:l·9U;{ Htjltare miles. 

l11 the (.'udclal"'" Di.sl•rici.-An nreu of :JU·l90 •quare mile' was 
~llrV<'Ylltl on tht• 2-itwla .. eult• iu two hlockf-1 of the Hii.zampcta Taluk. 

EASTERN CIRCLE. 

35. Assam. Eastern Forest Circle.-ln the Lalc!timpu,· D·i.st?-ict, 
thu J>iUru, Patlumoni, Bhm:jiin, Barajan, Juipur, Takowiini, Kakojiin and 

Up]wr Dihing (l~uHt Block) Bl•scrvcd Forests, coverin~ an urea of 

lX+·Nfi Hqunre milm•, were tmrvPyt~(l on the 2-inch scalt~, and 51·06 miles 
or hotllu)nries WOrP travenwd. 

In the .Norfh~Ea~t p.,·o·ul.itJ·J' 'J'.racl, the Kumsoug and Sadiyii. East 

uml \VuHt Ht\Hurvcd 14orests, covering- an area of 11·68 square miles~ were 

H11r\'eyctl on tlw l-inch scale. 

36. Burma .• Tenasserim Circle.-In the Alaran Forest IJivisio11 
' 

an Ul't'l\ of a+·7() Slilllll'U milt·H in the Kyunchaung, Megwa, Mezali and 

'l'hin:,.tlmnyinaun,!.{ Rusun~es WllM tmrveyed. on the 4-inch scale, and 67·;j3 
111ilml of Louudnl'im; wer~J truversut1. 

In the 1't~IHIS8c-rim Ji'v·re81 Di'l·-i..~·iun, au area of 281·86 square miles in 

the Heinze und Kuleinaung Heserves was surveyed on the 2-inch scale, 
uml S2·15 mileR of houndnrieH Wt•re trnversed. 
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111.-C.\XTOX~lEXT AXD LARGE-SC-\LE ~l-HYEY::;. 

37. The Punjab Riverain Detachment.-The detachment 
continued the work o£ traversing a~d laying down base lint·~. 440 linear. 
ai:Id 706 square miles of main circuits; and 3,90-J. linear, and 70:! square 

miles of minor traverses were run; iSO theo1lolite stations of th(. 
former and 16,2~2 of the latter were tixed in the area un~lcr watt•r 
action of 251 villa~e~ of the rivers Indus, Rii\;, ami Sutlej in ~listricts 

Dera Ghiizi Khiin, ~luzatlarg-.1rh, 1lultiin, an•l Bahiiw••lpur State. 
519 corners of 173 squares were demarcated in 1,1 ~ 1 square miles 

with permanent mark-stones on both banks of the lu<lus an<l tho Havi, 
to serve as bases for the future survey and demnrl·ation of honndnrieg 
and fields in the beds of the rivers. Some of tlw bose• lines on the 
Indus could not be fixed and were postpone<l to next season on account 

of the sites having been covered by floods. 

2,935 plotted, and 816 boundary uwstlVis (settlement mapping sheds) 

on the scale of ~, and 40 four-inch sheets wero traced, and supplied in 
-,t>ltJ 

time to the Settlement Officers. Beside~ the~e, 377 misceiJancous trac£'s 
were prepared, and all the traverse stations nmrkcd. during tbo ycnr wen' 

plotted on 51'! four-inch sheets. Tbe computation volumes still remain to 

be completed as the period of the recess is short. 
Some of the Kangra computation volumes have been completed and 

work in some still remains to be done. 
38. No. 15 Party (Triangulation).-At the request of the Salt 

Department a large scale survey of the Mayo Salt Mi~e, Khewm 
(Pnnjab) was undertaken. Work was begun in November 1917 an<l 
finished in Mny 1918; it comprised the following opt.~rntions :-

( a ) A survey on the scale of 1 Oil feet to an inch of the hill 

over the mine with contours at 20 ft. vertical 
interval. The area of the survey is about 2!l0 acres. 

(b) Triangulation to provide a framework for the above. 

(c) Traversing inside the mme. The totol len:.:th of the 

traverses is about li,500 feet. 

d) Levelling for 

most of 
marks. 

determining the heights of all tho traverse und 

the triangulation stations and some heneh-

(e) 

(/) 
Detailed survey of three selected chambers inside the ·mine. 

Astronomical observations for azimuth for the orientation of 

the map. 

39. No. 20 Party.-During the year under report, the party was 
employed on the detail survey and mappin:.: of the ~antonments nnd mili
tary stations of Drosh, Chitral, Ghaimt, Rawalpindi, 'l'opu, Jhehnn, Siiilkot, 
Dalhousie (Thatt Hill), Chaman, ~Ianora, Neemuch, Deoli, Erinpnra, Agar, 

KasiriibUd 1 Jhiinsi, Ahmadnagar, Aurangabad, New Delhi, Hmn1r Hemount 

DepOt, Drazinda, Jattu, Zam and Jandola on the lG-inch scale and on 

the survey of the baz<i1'8 of Rawalpindi, Siiilkot, Manora, Neemuch, Deoli, 

ErinPura, Agar, Nasiriibad, Jhiinsi, AhmaUnagar, Aurangiibiid and New 

Delhi on the 64-inch scale. The triangulation and tra\'ersing of Dalhousie 

('l'hatt Hill), l\lanora, Erinpura, Agar, Aurangiibad, Siitiira, .f\' ew Delhi, 

Bellary and Hosiir Remount Depot were completed and the traversing of 

Secunderiibii•l and Bolarum was commenced rluring the year. Forty-two 
fair sheets were submitted for publication during the year, and sixty 

fair sheets of cantonments and military stations anrl of IJ,;z,;rs, the snrvoy 

of which had been completed, were remaining at the end of the year. 
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The total out-turn of detail survey on the 16-inch scale wa.• 26,527 
acres and on the 64-inch scale was 314 acres. The total cost of survey
ing and mapping on the 16-inch scale was Rs. 50,870 and on the 64-inch 
scale was Rs. 6,6:32, and the cost-rate 'per acre was Rs. 1·9 and Rs. 21·1 

respectively. 

Alphabetical List of Cantonments and Military Stations surveyed and 
published in modern style, on the scale of 16 inches = 1 mile, 

up to the end of1917-18. 
11) Hnkloh Cantonment. {14) Peshawar Cantonment. 

12) Banno do. (15) Qoetta do. 
(3) Debra Dfin do. (16) Quetla Civil Station. 
(4) Fort Lockhnrt do. (17) Rijkol Cantonment. 
(r;) Guna do. (18) Rawalpindi do. 
(6) Ilnngu do. (19) Sahiimnpur Remount Dep61. 
(7) H.lipur {lli~bago.rh) ltcmoun' DCpO~. (20) Snnii.war Ca.ntonment. 

(8) Jhclum Cantonment. (21) Bangor do. 
(9) ,Jollundur do. (22) Siiilkot do. 

(!OJ Kulka do. (28) Siml Ind' In a um io.ntry Lines. 
Ul) . Kamplcc do. (24) Thai Cantonment. 
(12) Laniour do. (25) Top• d 
(!B) Mccrul 

0
• do. 
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IV.-THE TRIGO~O;\IETRICAI. SURVEY. 

GEODETIC OPERATIONS. 

40. No. 13 
No. 14 } -War conditions still 

continuing during the 
year under report, no latitude or pendulum operations were carried out 
and the personnel of these parties was employed at the Head-quarter 

offices a.nd in continuing the calculation of the Hayford reduction for 
pendulum stations in India. 

Party.-Astronomical. 
Party.-Pendulum. 

41. No. 15 Party. -Triangulation.-The party was employed 
1n carrying out the following programme:-

(a}. T-riangulation in the Sind·S<igar Doab. 
The Triangulation, which is in character midway between minor und 

secondary, comprises two tn.ain series, one extending from Saniiwiin in 
Muzaflargarh district to Khushiib in Shahpur district and the other from 

Leiah in Muzaflurgarh district to ~lianwiili, with two small co~nccting 
series. Altogether 56 new stations were built and ob~wrvntions were 
taken nt 107 stations inclmling those built last year. 

The triangulation was connected with five sidt•s uf the Grtmt. lnthtN 

Series of the Principal Triangulation and the results provetl satisfactory. 
(b). Survey of the .1/ayo Salt .1Jine, l\hc1cra. 

This .survey is mentioned on page 17. 

The table below gives details regarding the triangulation:-

Number of stations observed nt 
, ., ,. newly sclcct£•d and built 

Length of triangulntion completed in miles 
, , ,, rerunining to be donf' 

Area of trio.nguln.tion in square miiP~ 
Number of triangles observed 
Maximum triangular error 
Average 
Value of m 

" .. 1\.I 

107 
56 

875 
Nil 

1,950 
114 

9""14 
:.!''"89 
1"875 
8"24 

Theodolites used T. & H., 6 inch micrometer 
Nos. 1,404, 1,007, 1,100 
& 1,408. 

42. No. 16 Party.-Tidal pperations.-During the year under 

report tidal registrations were carried out by means of self-registering 

tide-gauges at the stations given in the following list:-

8tationl>. 
Date of Dn.to of 

commencement closing of 
of observations. observations. 

Number of 
years of 

observations. 
llJ.:MARii:!i. 

·l-~.---A-d-en------.-.• --------.• -.J-18_"_19----·--.-.-.~S-'t-il-l_w_o_r_k_in-g~,~3-9-------+,-----------

l 1868 ... 1880 "18 l , ''With a small 
2. Kn.ricl:'i •·· 1881 •.• Still working 38 J "1 tide-gauge. 
a. Bombay (Apollo Bnndnr) 1878 . .. .. 40 
4. Bombay (Prince's Dock) 1888 ... ., 80 

I 1880 ... 1890 10 l 38 
5. 'Madra..<> ··· Restarted 1895 Still working 23 

, 6. Kiddcrpore ... 
7. Rangoon ··• 

B. Moulmein ··· 

9. Port Blair ··• 

..• 1881 •.• .. 37 

..• 1880 ... .. 88 

j 1880 ••• 1H86
9 
6 115 Restarted 1909 Still working 

... 118HO ... .. 38 

In addition to the above, the actual records of high 

water at Bhaunagar, Chittagong and Akyab were obtained from 

readings tnk.:n during ilny-light by the Port Officers concerned. 

and }ow 
tide-pole 
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Hourly readings of a 'tide-gauge at Basrah were supplied to this 

department throughout the year by the Director of Inland Wa!er 

Tram:~port, lfc~opotamia. The readings for the year commencing 
1st .January 1917 were reducer] by the method of harmonic analysis 

•nd the constant• thus deduced were used in the computation of data 

for .t},, tirle-fahh•• for Basrah for 191!!. These <l;lta were forwarded 
<•n lOth April J9lll to the Xational Physical Laboratory, Teddington, 

.~;ngland, where tidal predictions were wade from them with the aid 
of the tide-pre<licting machine. A set of the predictions was received 
from the Laboratory on 29th Aui,TUBt 1918. ·The tide-tables for Basrah 

for 1fJ lfJ 11re being printed at the Trigonometrical Survey Office at Debra 
)Jiin 11n<l will be despatched to the Director of Inland Water Transport, 

Mesopotamia, in OctoiJC~ 191H. 
Tidal rcgiHtrationH at the 9 observatories now working have, on the 

whole, been carrie<! out satisfactorily ami will be continued during the 

cowing year. 
All the ahovc ohservatories were inspected during the year under 

report. 
43. In the following table are given the annual and 

percentages of error in the predicted times and heights of high 
water 11t nil the stations where observations have been taken 

decadal 

and low 

by self-

Pt:HcJo:NTAOF. or,. EHHOHH IS I'HRDICTED TillES AXD HEIGHTH. 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS 

"' IN Tnm. IN l!J.:JOH'I', • I I 
. § ~ I 

IN Tn.m . IN HEIGHT. 
- - -- -~ :s Within 81 Within,', :s I 

YEAR. • Within .. i 'Vithin \Vi thin \Vithin 1-lu 
0 . lU minutcH incheH of of mean c 11 ~ . of mean 

" of nt•tlmlto~, nctunlH, rnn~e nt - 1 a mmutcs 8 inches of 
• 

1

: of nctunls. nctunls . range nt 

~ 
• 

I HJll'lllgs. ~ springs._ 
a - - ---

i 
-- -- ---- a ···-. --

;.-; II.W.-I .. W. II.W.-I .. W. 11.\\', ! J •. w. z II.W.-I..W. II.W.-l,.W", R.W.-L.W. 
---- -- - .. ·--

I 
1908 6 H·l 84 98 97 99 99 2 I 68 52 77 60 97 
1909 6 

92 

"" 86 97 97 97 98 3 61 59 69 66 
1910 6 

I 

93 92 
81 Hll 98 OR 05 96 3 

I 

57 62 68 71 
1911 6 84 H4 98 99 07 98 3 

89 94 

1912 6 
65 51 68 66 90 90 

82 H2 97 OR 97 98 4 
1913 6 

70 fiR . 74 62 94 
I Hll ~-~~ 07 97 4 

91 

1914 6 
98 99 I 68 55 70 58 94' 88 

I 
77 79 06 fj'j 3 

1915 6 
UH OK 75 67 71 55 92 84 

H2 H2 08 OR 06 06 3 i 76 
1916 6 HI 82 

66 73 67 94 92 

1917 
06 97 06 99 3 81 68 73 

6 
I 

7li 72 I 
62 98 87 

96 98 06 97 3 78 65 69 64 
! 

92 88 

AvoraA:o of I 
I 

ten yuars ... I 81 82 97 98 97 98 I 69 59 71 
I 

... 63 93 90 I i ' 

44. No. 17 
<luring tho pnto~t 

n.re given below . 

Party.-Level~ng.-Two detachments were employed 
senson on lovclhng operations, the detnils of which 

. ~~he out-turn, including branch lines, amounted to 285 miles of 
r~Jvunouury Jovolling- and 152 1niles of ue 1 , n· r l • 

t t
. f . . . w e\C mg. I he hewhts f 1 

" t1 tOn o tho Prmqtpal Trtmt«ulntion und of 4 · · "' 
0 

· 

I I 
~ prnuary and 175 seco d 

new )01\c 1-murks weru determined. n ~ry 
The _rovisio. t.u•ry levelling included :-{i) A 1. 

A 
-b d tne from Karamnu-su- to 

urtmgn n . (H) A line from B -k -~ aru ·nr to Burdwiin along the" Grand 
'l'runk loatl. 'l'hoso lines form p ts l th B nr 0 e enares-Howrah I' · · 
levelletl in. seasons 19l:l-l7 ( "') A r me ortgmally 

. "' me from Riinchi via Puriilia to 
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Bar:ikar along the main road. This line is part of the line from Aurangiibii<l 
via Daltonganj, Ranchl, and PuMilia to Barakar ori~nally levelled 

in 1916-17. 
The abo"Ve reYisionary levelling was undertaken in ordt>"r to iu,·esti~\te 

(a) the large discrepancy amounting to nearly 2 feet between the 
difference in the heights of Benares and Howrah as determined by the o!.l 
levelling of 18tl3-65 and 1881-83, and tht> new levelling of 19l:l-17 
respectively, and (b) to try and discover whether the large closing error 
of about one foot in the circuit Ranchi-Bar-;>kar-Barhi-Riinchi, 312 miles 
in length, which was completed in 1916-17, was due to the ]e,·elling on 
the Riinchi·Bariikar line, as this line, in which there i" a fall of 1774 feet, 

was deemed suspicious. 
The results of the revisionary levelling do not however tlisclosu uuy 

serious errors in the levelling operations carried out in seasons 1913-17. 
For present purposes therefore and until the new net of modern levellin~: 

can be treated as a whole the amount of error to be assigned to euch line, 
'in order to remo,·e the circuit error mentioned above and the discrepancy 
between the old and new results, has been determined by the method of 
minimum squares ; and along each line the assigned portion of error hM 
been dispersed by applying to the heights of the bench-marks corrections 
·proportional .to their distances from the starting point. 

The mw leve~ling consisted of a line from Cawnpore viti Kiilpi and Orai 
to Jhiinsi, along the main road. This is a useful line both for geodotio 
and irrigation purposes. 

45. No. 19 Party.-Base Line Operations.-Owing to the 
paucity of officers no Base Line work of •my kind was undertaken 
during the year. 

MAGNETIC SURVEY. 

46. No. 18 Party.-Magnetic.-The magnetic observatories at 

Debra Diin and Toungoo were inspected by the Oflicer in charge 
during the field season and a complete set of observations was taken 
at each for the comparison of instruments. The AUbiig and Kodaikiinal 
observatories, under the Meteorological Department, were niRo visited 

for the same purpose. 
A permanently marked repeat station was established this seaHOil nt 

Galle on the south coast of Ceylon. This station will be of much value 
for the determination o£ the annual changes in the magnetic elements in 

the South of India and in Ceylon. 
No other field observations were taken during the year. 
In 1919-20 the 75 repeat stations in India, Burma and Ceylon will 

be revisited. Favourable reports of the good preservation of the perma
nently marked repeat stations continue to be received from the local 
officials annually so that it will be possible in future to occupy exactly the 
same spot at each visit and it is hoped in consequence that the annual 
changes will be obtained with even greater accuracy than in the past. 

Pu-blication of the results of tht Magnetic RuMJey. The original 
scheme of the magnetic survey consists of a general survey, and a detailed 
survey of magnetically disturbed areas. The general survey compriRes 
74 repeat stations and 1351 field stations in India, Burma and Ceylon, at 
which observations have been taken during the years 1901 to 1915; the 
reduction of these observations to the epoch 1909·0 has been completed 
and will he published shortly. The publication will contain a brief account 



22 .WORK OF PJRLJ) PAI~TIEH, ,\c.-THH TRII10NOMETRICAL SURVEY. 

of the work of 'the .\la,.netic t;nrvey 'during 1901-1915, ·with relative 

• table•, and maps showin; the lines of equal declination; dip, horizontal 
force and total fore•, and the fincH of equal annual change for eaCh of 

the three eleruent•. 
The detailed survey comprises ll magnetically disturbed areas in 

which . observations of declination, dip and horizontal force were taken a\ 
407 Htations; the re•luction of .the observations at these stations is in 

hand and will be published later on. 
Til£ Afaanetic elements at observatories.-The computation and 

tabulation of the provisional values of declination, dip, horizontal force 
and vertical force for the three observatories (Debra Dun, Toungoo and 
Kodaikiinal) for 1917 have been completed; the mean ·values of these 
elements for the year 1917 derived from all days, excluding those of 
great diHturbuncc, arc given in the tahle below :-

MHAN VAWES OF THE MAGNETIC ELEMENTS AT OBSERVATORIES IN 1917. 

Latitudo Horizontal I Vertical ()J,gnrvo.tory. & Dip. Declination. 
Longitude. Force. Force. 

- I 
0 

" . . ·c.G.S. C. G.S. 

~ ao 10 19 N) 
.DubrM lJDu ". 

19 EJ 
NH H·J E2 o·a 0·33010 0•32j0 

78 a 

1ro~ngm, 
I IH ,·,o ·IT> N) ... 
! D6 3 E j 

N 2:1 H·ii WO 12·7 0•3H03j O·Ifi6H-I .,. 
' -· .. 

po 13 /ill N I 0 

Kodu.ik&nrll N I ~7·1 WI 33•8 ". (77 ·WE) 
0·37661 0·029 

27 
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PART 3.-QFFICE WORK. 

I.-HEAD QUAJ:{TEH. OFFICES. 

MAP jPUBLICATION OFFICE (t·ide Index maps at end). 

47. The work of the llfap Publication Office for the year under 
review again shows a large increase on the pr~vious year's out-turn :-

(a) In the Photo.-Litho. Office the number of pulls on the 
machine and hand presses reaches a combined totnl of 
4,796,!H3, giving 2,976,929 completed maps printed. The· 
respective figures for last year were :3,954,954 pulls ant! 
1,080,573 completed maps. As th .. re was no increa•e of. 
machine power during the year. the increuse(l out-turn is 
due to more efficient working and <'Onstnnt overtime. 

The increased demand for maps was due almost entirely to 
military requisitions. In order that the office may more 
easily cope with the ever increasing work, it has bet·n 
decided to obtain two rotary otlset machine presses from 
&>gland, and it is hoped that by the aid of these machines 
the rapidity of the actual printing of maps will he greatly 
increased. Several improvements were introduced in the 
Photo.-Litho. Office during the year in the method of r!1-
producing maps; these have added to the efficiency of ·tho 
work and at the same time made the reproduction more 

economical. 
(b) 'l'he increase in the number of maps printed necessarily 

entails an increase in the work of the Map Record anti 
Issue Office. The totnl issues of maps this year has 
amounted to 883,543 as against 685,206 last year. In the 
majority of these issues the maps have been folded with 
stiffeners. The Issue Section of this office will be thoroughly 
overhauled during the coming year and placed on n much 
more satisfactory basis. 

(c) In addition 'to the 'ordinary routine work in the Drawing 

and Engraving Offices, a large amount of extr&-dcpart· 
mentnl work has been carried out· and the out-turn 
compares most favonrably with previous years. 

(d) In the Mathematical Instrument Office there has again been 
a very large increase of work. The total value of issues 
for the current year is ,more than 50/, in excess and the 
value of. work done is more than 10% in excess of the 
previous year. 

The strain on all these 
work has been 

offices has been very great, as tho extrR 
carried out without any increase of 

· personnel; 
48 ... The classes of maps for the publication of which the· Head· 

Q,u,arte~;. 9ffice~ ~e responsible, are as follows:-
. (a) .Topographical maps on the scale of 1. inch to !;mile, 

(b) Topographi~ rpap_s -011 :the.·scnle; of !. inch .to l·.miie.d 
(c) Topographical maps on the scale of t inch to 1 mile. 

': (; . 
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scale (about 
( rl) 

1 inch 

(e) 

Geographical maps on the 1:1,000,000 

to 16 miles). 
Geographical maps on the 1 :2,000,000 

to 32 mile• ). 

scale (about 1 'inch 

if) General maps on smaller Rcales. 

(fJi Special maps. . . 

(a) Topographical maps on the scale of 1 mch to 1 mile.
h d Th · · further During the y<·ar 43 rnorlem sheets have been publis e · IS IS a .. 

rcrlucti~n on JnHt year and iH due both to a congestion of urgent military 
work in tho Photo.-Lilho. Office and to a re<lnction of field work on 

thiH Henle. 
22 one-inch shee!H of those Hurveyed up to the end of September 

19IG and H4 Bhects of thoRe Hnrveyed up to the end of September 1917 

remain to be publi•hcd. 
Index mapH No8 • 4 to 6 at the end of this report show the progress 

mario in tho puhlicntion of the modem one-inch public sheets and the 

table below give• the annual output or the public sheets since the 

morlorn topographical HurveyR were begun:-

lfiOH-Uj 
l!IUj -OH 
IIIIIR-0!1 
1111111- Hl 
IIIlO-II 
11111-12 
11112-W 
l!lla-14 
IIIH-1.; 
101r.-In 
11118-17 
1917·18 

YNJ.r. 

•rot.nl PuhJish"'l ... 

Prulmhlr nmuhor of 1-ineh MlwotM 
whicla will not u .. puhlit~hed owing 
t.o t.lan nrf'l' (~overed hy'-thf'm b('ing 
inf•hul('(l in t.ho }lrogmtumCl for 
MhPf't.K tn ho pnh1iMhod on t.llf' ~·ineh 
IIICUl)tl ... • .. 

A pproximut'• numhf'r rflnmininJ: for 

NUMBER OF 1-INCll SnEETS PUBLISHED. 

Nortlwrn 
Circle. 

4 
16 
36 
i2 
iH 
fili 

1114 
71 
n; 
85 
~a 

18 

I Southern I 
Circle. 

li; 
39 
41 
39 
3:! 
60 
:18 
4H 
(){} 

40 
12 

East<lm 
Circle. 

22 
68 
69 
25 
58 
.;8 
49 
II 

;j(l 

22 
13 

Total. 

5 
53 

142 
182 
116 
]69 
222 
1.78 
154 
204 
so 

43 
- -------)-·---11---

43l) 443 1,522 
- ··------~--1---·- -----

! 
I 

I 
I 

__ _:>_11 __ 1-564 _____ H __ a __ 
1 
__ 1_,9_4_s __ 

pnhlieution .. ... 6Ui 1 I,o:m __ _ 
1-----'·-·-·-

1,121 2,748 

Ap\II'OXinmtnunmh('r of puhlil· 1-irwh I 
"H'lll.H in In din. ... . .. 2, 15~ :!,02!'1 :!,03';' 6,21~ 

In 11ddition to the 11bove, during the year :l4 one-inch sheets, prepared 

from modern revenue surveys, hllve been published in colours pending 

their topogrllphic11l revision. Village boundary editions of 2 modern 
ono-inch sheet• hnve been published at the request of Local Governments. 

58 modern one-inch 1md !i7 old style one-inch sheets were reprinted 
during the year. 

(bl Topographical Maps on the scale of t inch to 1 mile. 
Index map No. 9 shows the progress made in the publication of 

those sheots. These maps now form the tactical map of India having 
taken the place of the quaTler-inch maps in this respect, They wer& 

commencsd in 1914 and most of them are reductions rr.;m the one-inch 
map, but others are from direct hal C-inch· surveys. 
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The table below gives the annual out-put of these 8heet8 :-

DDwn fnlm 
~UrYt•\'t"\i llll Yea.r. compont>nt 

h.a.lf-in~·h ~t-alro. ']\,tal. 
une--inrh ~hN't~. 

1914-15 I 
l!li--l-ltl I :?1 4 :,!;; 
1!-llti-17 

H I ,"jl) .. ,)t) 

191'7-18 59 6 65 ... 

T\ltals I tau " Hi 

(c) The map of India on the scale of : inch to 1 mile. 
(Vi<M Index map Xo. 10;.-This map is prepared in "•le;_'Tee sheets" which 
include I" of latitude and 1 ~ o£ lon,g-iturle, i .. t'., the area C'O\'f'l'etl hy lli one-inch 
"heets, or four half-inch sheets. 

The following table shows the progre~s mnde in puhlil'ation of l" 8heets. 
within India :-

NUYnEu ol'' DEGRI-a: :-:ntu-.. -rs Pl"DLisHEn. 

Y f'IU'S of Pnhlication. 
------ ------- ----·--
Nurthem ~outht~n• Ea.•dt•l11 

Cin•h•. Cil'('lt•. Cirt'lt·. Totnl. 

1911-1:! 2 I ~ 
Hl12-1:1 a I ,; 
1913-14 4 a .. !I 
1914-Hi ... ... I a I a ; 
19lil-Hi I ' 4 5 ... ... ... . . 

I 
1916-li ... I I a 4 
191 '7-18 ... ... - ::..· I .. . .. . ..... 4 4 
--- ---- ------

'fotuls ... .. ... I 11 9 :!1 "41 

' 
- --· -

Approxtmatt• nutnber of ''degrN• 1'1hl•f't~t'' 1 

in India ... . .. 
' 

liO l-10 l·W .J,jO 
I 

• Eight of tbes£' 11re preliminnry f'ditions h1win~ hN•n prt•pltT(-d from survey!'! P:otf!cutNl 
prior to 19(15 on variou!l scnlroR. 

The production of the sheets on this scale is still <lolnyed owing 
to the more urgent work on those of the half-inch scale. 

26 sheets, prepared from the engraved 
been brought up to date and published 
"degree sheets" during the year. 

quarter-inch Atlas sheets, have 
in black only as provisional 

With the exception of Riijputiina, Cutch and parts of Central 
India these provisional "degree sheets," including those in lumd, now 
cover practically the whole of India where modern "<Iegree "heels " nrc 
not likely to be available in the near future. 

rd) Geographical Maps on the 1:1,000,000 scale.-(about 
16 miles to 1 inch). (Vide Index map No. 11).-During the year I!J 
sheets of this series were published, either n~w or in new style to 
supersede old editions. 

La Carte Internationale du Monde au 1,000,000'.-(Vide 
Index map No. · 12).-A full description of the genesis of this series was 
given in the General Report for 1913-14. One sheet, No. ~.E. 451 of 
this series has been published during the year. The sheets of this 
series are engraved on copper and transferred to zinc for facility of 

printing. 
(e) Geographical Maps on the 1:2,000,000 scale.-(about :!2 

miles to 1 inch). (Vide Index map No. 13).-No map of this series w&s 
published during the year. In future all maps of this series will be 
engraved; the series in time will supersede the Map of India and 
Adjacent Countries, scale 32 miles to I inch, the layere<l e<lition of which 
was renublished durin!!' the vear. 
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r') Geographical Maps on smaller scales.-The new "'"~ of 
1

' h 64 'I to 1 mch India on the I :+,000.000 scale, to replace t e ml es 
map JraH been h~·ld up owing- to variouR causes, hut the engrav~d. plates 

I 't · h I t puhli•h the map m 1919. are now praetically ready anr 1 JH ope( o · 
The- plate• of the other Hmnller scale maps maintained by the 

ll .,,v<•. ''''·"" <•.orredef] an(l kept up to (late as far as d£!partnwnt .--

poH~ilJJe. 

TIH! 1111 nual ~~dition of the Railway Administration map was 

aiHo publiflhf!d and tl11~ mup of tlw Province of Bihar and Orissa was 

r£~puhliHiwd on Hcale I inch = 16 rnilcH. 
rg1 Special maps .-:-."um·•rous speeial maps have been prepare<l 

for the c ;,.u,~ral Staff) for Local Governments an•l other departments as 

woiJ aM a few for private individnaiH. . 
49. Map Record and Issue Ofilce.-The total number of prmt

NI rnnpH rcC'f·ivcd fro111 the Calcutta Printing- UfJic,·s (incuding. the Eng-raving 

Office) .wnH !J!JH,fiO·~ of whi<·h the fnee value amounted to Rs .. 5,61,287. 

Jldails nr<· giv<•n in Tahle IV. The nnmher of maps printed at the 

Trirronomctrical Hm·vcv Oflice, ])e}Jra Diin and received in this office was 

k 2~4 of whir~h the f1;cr~ value nmountec1 to RR. 7,()92. 
' 

The total munhc·r nf print .. rl maps i~oumed from this office was .'\~:~,54!1 

of which tlw far·e value amountc<l to Hs. 2,HX,0:1R. 

The ddailH nrr• aH followH :·-

' I I 
(;r,,rru- hul ia Dr part· I Private Map I Totals for Totals fur 

1 

mrul O.Oirr. menta.{ 

I 
/wlit·i- Ayrr~tB. 1917-18. 1916-17. 

Oflir':infH, IHsiH'R, dllflill. I 
I I 

~ ~ --

No. ol mo.psl 7Wi,f.l10 ·l.>lfl21 ::4,701 42.464 6,086 883,543 685,206 

Vo.lne Rs. 2.12,Hf\ 1 r.,flHl I 29,HJ.I a:l,276 6,106 2,88,038 3,44,398 
I. 

The numhcr of mapH iHHUc1l during the year shows a. considerable 

incrcnHe even over the humt·H of l!ll()-1017; this increase however con

tinuoH to he VPry lat·goly flue to ever growing demands of the Army, for 

whom n Hpecial rc1luction of 50~{, off' the face value of maps has ·been made. 

The improve11u.mt in the Hale of map~ to private indivi~luals and map 

ngontH which waH note(l lm~t year continues. Arrangements for advertis

ing tho Halo of mupH h:n•e IJl'on sta.rtPd, in accordance with the orders of 

the C:ovornuacnt of India, with a. view to bring to the notice of the 
w~neral public the fact that increa!iingly large numbers of modern maps 
nro being puhliHhcd yearly nnd are available. 

Tho new Hyatem of card·indcxing receipts of maps in the Print 
s,.dion of tho Oflicc, which was Htarteu <luring the year under report, has 
boon completed; hut it has been found necessary to extend this system 

to covor iHSUCH or maps rrom the Section. It is also hoped to extend 
tho Hnnao Hystem to tho rC'cOr1ls in the Oriyinal Section in the near 
ruturo. 

Tho builtlin~ of Iltlw racks for maps h1 the remam1ng map store 
rooms has been stopped owing to the decision to remove the Calcutta 
Olllccs to Dl'hra. 

50. No. 1 (Head Quarters) Drawing Ofilce.-Compilation 
8····/.i.on. Tho preparation or the fair sheets of one of the. 1:1,000,000 scale 
lntlin 111111 AdjnC't•nt Countries ~cries has heen under fair-drawing and 

tho compilntion of two other sheets o[ the snme series has been in hand 
·during the yenr under roview. 
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Patr~rns for three new- f•n~rraved sht~ets of the 1:1.000!000 Sl'alo Indi:\ 

and Adjacent Countries series h:l\·e been eomplde•l in full and suppli,-.1 

to the En~~a.vin(J' Otlit·e: while patterns havt- bt!t>D p~utly supplied or are 
• 0 .... 

u 1 hand for thn·t: otlu.:r new enb'T'.l\"t.•d :'beets and ftlT thret• ~t"C't.Hui t>tiitiPns 

of eu~ran ... _l sheet~ of the sa.me series previously published. 

);uw that towu and village sitt.•s and tht>- sizt" antl stylt' of h.•tterin}! 

of all plact- names are das~itit•d to distinguish hoth tht·ir :.uhuiuistrativ~ 

importance aud their pnpulatiPn, l'ertain en~ravt•d ~ht•ets of tht• l: l.OUO.OUO 

scale lnJia and .AJjaecnt Countries scnes han_· to he :.altert•ti 111 

accordance with tl1is 11ew elassification. ln·ought up tn date and modcrnizt•tl 

for re-("n.L,rraving. Patterns vf four SUl'h shel't~ han~ bt•t•n l'omph•ted in 

full ami supplied to the En~'l-a\·ing- Otlict·. 

Patterus l1a\"c also lwen t•owplt•ted aud supplicJ to tlu• Eu_!!ravin.~ 

Office for four uew sh,•ets of the l:l.OOO.tlOU scollt.• lntt•rnati••llal ~t·rit•s whilt• 

for four otht·r sheds of the ~:llllt' seriC's layt·r guidt•s havt• also ht't'll 

completed and supplied. 
For the I :2,000,000 scall' ~nuthern A:.;ia st•rJt•s sol lit' of the outliu•· 

-patterns have heen prepared. 

It has now Leen tlecitled to t'U~n.1\'f' all the shel't!-l of this 

series for which the Ht>afl Quarter Offil·cs ar{' "rt•sponsible, so pattf'rns 

are accor•1ingly bei11~ prt•pared for eug-ra,·in!! two other :dwcts \vhich wt•n• 

previously being- fair-tlrawn for r••prorluctiou hy IH'Iiozinro;..,rraphy. 

For the new 1 :-t,OOO,OOO scale engraved map of India <'olour ~ruidPs awl 

patterns for hill and rang-e nanlf's haxe lwt·n completed. 

Miscellaneou~ work inehttles the drawing of fair sheets nf four Hl'W 

Town Guide maps of which two ha.v•• heeu ~'''protluct•fl experimentally 

and the correction~ found necessary for this new style of mapping- art• 

being carried out on all thf'; fair ~heets lwforc tinal publication. 

Hill-shaderl ori},{inals have :dso been pr••pnred for twelve maps on 

various scales. 

Half-Inch n11tl Qnnrfc,·-lot"!t. 8r~ctioo.-Fair sheets of threl! new llalf

inch sheets ba\'C been completed and sent to press. Tlw fair ~heets of 

all the old half-inch Sincl Sun·cy sheets ha,:c heen cut up aflfl "masked., 

for publication In L4 modern style h'alf-inch sheets (" Preliminary 

Editions"). Thet~e fair ~:;heets are only waiting for tina) corrections in 

certain particulars, which the Local Goverm'nent has hct•n asked to supply, 

before being completed and sent to press. 

Fair. sh~ets of two 'luarter-inch sheets have heen drawn and sent to 
press for publication as "Preliminary Edition}!.~· Fair sheets of six. other 

quarter-inch sheets (for publication as ,. Preliminary E•lition!i ") an1l of 

three quarter-inch sheets (for puhlicaion as ,. Provisioual lHsues ") are m 

hand. 

Nctppit!g and Rep>·int St•dioii.,.-Fair sheet" of 227 published '""P" 

(9.5 for general stock and 132 for special stock) on mrious scales have 

been corrected and brought up to date for reprint us against a total of 

136 maps in 1916-1917. 

Fair sheets of 185 maps 011 various scaleH, drawn hy tield particH 

or by other rlrawing office~, have also 1Jecn correctc1l before tinn.l 

publication .. 

Of the quarter-inch sheets prepared from Atlas or other ol•l <jUarter-inch 

material for publication as "Provisional Issues,~' the fair tdlCds of 2.5 shcetH 

have been completed and sent to press, while :n sheets are in hand ; aH 
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t ·vely Fair 
f')r l '.Jlf•'-1!117 of 3.j an<! 22 sheets respee' . 

agaim:jt the totals 1 t d 
•heets of four new Provincial maps on various scales have been comp e e 

and. sent to pret!H. • d 
A conHiderahle amount of extra-departmental work has been carrie. 

th G · ment depnrtments and semi-
out aK usual for the Army, o er O\CrD · 
official concern•. Such work includes the preparation of fair sheets for 

tim"' new map• to illustrate the report of the Calcutta University .?om-
. · r 'J 'J • for the "Indian Bradshaw·. for JHJHfoiJon for n. new X )-tnl e ra1 wa_} map · 

2fi Hpe~ial J>hdrict mapt~ to illwdrate the pro~ITCHH of dacoity. in B~ngal, 
· · f tl f · · I ts of the 64-mJie Rmlwny &c.; the UHUlll .annual rev1~10n o 1e an s 1ee 

Map <>f Jn<lia with correction• to March l!llX: the revision of f~ir shee~s 
for the 1 HO-mil .. mup of Inrlin illustrating statistics of co-operahve cre<ht 
~oridieH anti for the 12H-milc map of India Rhowing pro,·incial hencl· 

'luartm·• of the llutlf.rin Funrl, &c., &c. 
OOir·t~ UoJ1?f ,1\pr,t·i.on. rorrections and a•lditions receh·ed from various 

local nuthoritie• have heen recorded on the office copie• of ~,022 published 
dopnrtlm,nbd mnpH on vnriouH Hcales for incorporation in fntur(' reprints 

of Huch "'"P"· Ollicc copi<·s of ;,fi9 new departmental maps have been pre
pared l'or maintaining a t:~imilnr re(·ord, anrl colour guides for boundaries, 

&c., have lwcn prepared for 57R new maps. 
MiHc~cllaneoUH work includes the checking noll recordin~ of areas con

tuinerl in one-inch aJlll half-inch maps received in the Headquarter offices for 

puhlication, Hupplying copieK of original records to Government officials on 

dmnn.nd nnd to pr·ivnto npplicnnb~ on payment~ and dealing with questions 

concerning Hevcnuc Survey mnps. 
/~"'.rruu:ini11fJ St't'titm. ;)21 eat-~es have heen examined aml paR~ed as 

ng-ninHt u totnl of 420 t•;ules in UJIG-1917. 
A very consiclcruhle amount of miscellaneous work on a variety of 

Hnl\jedH t•onn.,cterl with the examination of maps has also been dealt with. 
51. Engraving Office.-The majority of the engravers luw" 

continuo<! tn be employed on engraving the 1:1,000,000 scale India anrl 
Arljoccnt CountrieH HerieH and the Intemational series of maps 

on tho tmmo Hcalo. 

All tlw plate• of four nc\1: •heets of the 1:1,000,000 scale India and 
A<ljoccnt CountricH Horics and of three new sheets of ·the International 
HerieH have been completed, and three sheets of the former series which 
wero previou•ly published a• engraved editions have been brought up 
to dutu, motlt·rni:r.etl und the new plates engraved. 

Work in hum! at the end of the year under report comprises two 
new sheet• of the 1:1,000,000 scale India ami Adjacent Countries series, four 
new sheet• of the 1:1,000,000 scale International serieH, and one modernized 
Hheot of the fornwr HcrieH. The pia tes of most of these sheets are 

non.ring completion. 
Of the 1:2,000,0110 scale Southern Asia series, the plates of two sheets 

have hoen projected anrl portions of the outline have been drawn on 
them from pnttm·ns supplictl by No. 1 Drawing Office. Further work 
on th<'H<' plates hus hnrl to be suspended temporarily pending a 
decision IIH to the size anti sty!• of lettering to he used for the 
smaller place names on all the en~:raved sheets of this series. 

Eng.-uving of all the plates of each of the four sheets of the new 
1:4,000,000 scale map of India was completed during February 1918, but 
further corrections to that ptU't of this new map covered by the new 
Himalayan Map nre awaiterl from Xo. 2 Drawing Office before the 
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plates can be finally complete~i and transfers suppl~t·d to tlu~ Photo.-Litho. 

Office. 
Periodic corrections haxe Leen carried 1 •nt on the platt•!' ttf all th ... ~ 

small scale maps of lntiia. of DistriC"t m:tp:5 ant. I of lnllt'X Charts: ;.nhl, 

in addition, new plates han." heen eu~-,rr;.tved for thrt.•e new ]listrict m:lps 

ana the new 1D2-mile Inrl.t-x maps of Half-inrh and Quarter-inch slwds. 

Extra-departmental work (·arric'l out ineltllle~ the enh,'T:n·in~ t.lf 

se,..~eral new plates for ditierent kinds of scale~ rC"quin•t.l hy the .\rmy, 

engraving titles on photogravure plates which nre prep:trt•d 111 tin• 

Fhoto.-Litbo. O:flce, and various miscellaneous work. 

In the Pri 11 tiny ::!.cct ion of tl1e oliice -1-:!.l.)S iutpn·~~ions were 

pulled as against -!0,148 in 1916-17. Of this total ~il.!lS:i impressions 
were pulled for extra-departmental orders. !'-ueh ns photog-ra,·un•s, 

commission forms nnd certiticate~. 

In the Steel Fru:i 11,'7 s,•rtion nf the otlict~ ~70 platt•:-; Wt.•re dt•alt 
with. 

52. Photo.-Litho. Office.-Thc year l!ll7 -1 ."\ has a~ain wihtt"'sse•l 

maps l1y the 1uilitary omthorities. 

m the out-turn for the 

a large increase in the demand for 

This increase has again resnltctl .)"l'l\1' 

constituting- a record. This increase tn-er the out-turn nf 1 !l 1 ti-17 was 

only accomplished by the employuwut of lll(ll"t." u\·ertilllt~ as wa:-; fol't\

shadowed in this report last year·. The employment of two shifts of llltlll 

on the 1itho. machines to cope with future in('l'easr.-1 tlci•Wntls would he 

inadvisable as it would entail work heing <"arrictl on hy artifieial lig-ht, 
which would render it very ditlieult to ensure tilt' matching- aiHJ cvenne~s 

of colours. Two rotary ofi;;et m•whine pressf'H ha\'e therefore hecn 

indcnteJ for from England anol it is hopetl that, with the help of thcS<', 
the increased demands for maps may be meL 

During the year under report 2,D7G,9::Hl tinishe11 maps arHl tlingTnm~ 

were printed in the machine presses as against l,O~W,.5 iS during 1 !11 G-17. 

On an average less than two. printings were reC]uired to produce ouch 

finished copy as compared with between three and four printin~s last 
year. This difference is due to the fact that <luring 1917-11> a very large 

nnmher of diagrams in black only were printed as illustrations for 

various military haud and text hooks. 

was attained in February 1918 when 

prodnced on the machine presses. 

The highest monthly out-turn 
919,1H8 completed copies W<'rc 

Ten litho. machines ran for the whole year; there has therefore 

been no increase in the utilised machine power. 
The fifteen hand presses prorluce<l R2,540 impressions against 40,2!l5 

in 1916-17. 
About 21!•/. of the total out-turn represented maps printed for tho 

department, while the remaining 78!% was composed of work done for 

the army and other departments. 
The work done for the department includes 97 new and 132 reprint 

editions of modern style one-inch maps in colours. Preliminary editions 
of 37 one-inch maps were printed in colours, black and brown, or black 

only, while Village Boundary editions were published of 2 modern 

one-inch maps. The total number of modern one-inch maps printed or 

reprinted during the year was 268. Of the lutlf-inch Reri''" HO new 
sheets were printed in colours and 16 were reprinted. 

During the year 17 new quarter-inch degree sheets were printer!, 28 

being "Provisional Issues". In addition 142 degree sheets were reprinted 

either in colours, black and brown, or black. 
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an 

· t 1 the one-inch, and (luartcr-
Of ol<l Htylc sheets 7 ;; were rcpnn e• on 

inch HCale!;. 
The Nt:qo)i

1
:e 

0
,
11

, Pov:1h~r Proc''iP' Secti(J"'nS of the Photo. Bronch 

have turne
1
I. out :J,!HJ~ and 1,7>sl negatives respectively or a total of 

5,74!1 JJ'~g-ativeH aA againHt 4,4.?2 producell hy . the 1Vegat-ive Section 
,)

11
ring J!) 1 (j- J 7 J,efore the Pmvdci· Proce8H Sectwn was formed. The 

Relr11u:hi11!J ,','n;lio·, dealt with 5,500 negatives as against 4, 778 in 1916-17, 
while Uu· J!rlio. wiHl J'roul yl.~r: Sr~ctioJiil have together turn8d out 8:426 

plateH uM ag-aiJJMt 7,4!W during 19Hi-17. 
The P·rt,t'f'kH g-ourw:iny SN~f.ion (luring the year prepare,) 25 

photogravure platcH, 22:; half-tone blocks and 132 line hlocks, a total of 

axo IJiockH aJIII platcH ;1!-1 ng-aiwil 770 (luring 1916-17. From the 

ludf-toJH! and line iJiockH an il~urcg-ate ·or 1,418,321 impressions were 

pulled coruparcd with 75.? 1 ~~24 imprefi~ion!-i pulled during last year. 

Tho 'l'.'Jfw Print;.'flff Ser·lion Hct up 7,47U pages of matter of which, 

iu all, !142,.~11 cupicH were printed, I,G77,147 impressions being pulle<l. 

J 11 regard to mctlroriH and procesRC!'I Hevernl improvememts have been 

iutroduccd. A Hection which haH already been mentioned above bas been 

formed to work the ' 1 Pow<.lcr Process~~ Ly means of which any number of 

rcvBrHetl copi•~H eau be 1110de of a negativt•. Its introduction baR improved 

th11 'Juality ol tlu: JuapH, collsiderably lightened the work of the studio 

wl.ich w:1H n•pidly la~coming- congested, and reduced the cost of reproduc

tion uf coloun•l nmp~, and but for its iutroduction it would have been 

irupoHHihlo to cope with nil the dernnndH for reprints for mobilisation 

purpoHc·H in Hnythiug- like aH Rhort tt time aR that in which the work was 

11ef IIH1Jy CUI'J'ierJ out.. 
A very notal1le ccuuuwy Ita~; hccn cJICcted by this means, the savmg 

on a whole· Yl'lii:H workin~ nmounting to about Rs. 12,000. 

During the pnHt year .1\Ir. Vandyke has introduced several improve

lllentH in the new 111etho<l of preparing tint plates for layered maps, which 

wnH mentioned in this report last year; these improvements all tend 

toWnl'dH tlw Hiruplification or the method and efrect 3 COnsequent cheapening 

nf the work. 
The rollowiug tablc~-t and dittgr:uns illustrate the steadily increasing 

wm·k nf tho otlice. 

Out-turn of Photo.-Litho. Office during 1917-18. 

'l'ABLE A. 

' ., :! -1 __ I 
I -~:o~t:-

,; ,; 
---------

tYuhw ut' 
Ht:t!m-prt•d 

XCMDER m· l1APS l'RIX'TEI•. 

\"1•UI'. 
in t•aslt or ~---v--~ 

I 
utlit'"· 

nut-tUI'IIill 
t•m~t-rnft''"· 

hy hook- llPport~ Other than 
tll'i tit . ~~~~~~~~- _ Dc~u.rtmentu.l. 

Total. 

I n~. t.'li-, 1:$., I I 

Hll,"•-lti 

I 
I,HU,titl:i :1,-ll,iS~ I); I, ;HI .S-Ij 

I 
:!.~29 ;$,Uj6 

l!llt\-lj I, iti,Hti I :3,-lj,:!jt ' :H),OO!I ';'H:l 

1917-181 I 
3,391 4,184 

1!,08.784 ; 4,34,124 ! 1.01.130 817 3,812 I 4.629 



~ 
~ 
.;, 
0 
= -5,000,000 

4,000,000 

• s.ooo,co 0 

2,000,000 

1,000,00 0 

OFFICE WORK.-HF.lD QCIRTER OFFICES. 

~ :; 

I Xumb.·r of X utul~t_•r vi 

Yf-3.:-. impr'""-'lnn< I h:il{-t.•n•"" 
pulled in inlflr>~~ion,o. 

Litho. Branch.\ }lllllt-.d. 

l!Jl,j-lli :!,91.3.149 Stj,:r;a 

1916-17' :,S,!I.j-l,!l.-t-1 ;,, ~~,; 

1917-181 4,796,81 224,903 

DIAGRAM SHOWING OUTTURN OF THE 

LITHO BRANCH 

duru"lg tl"le last tert years. 

N 

;; - - - - - - - -

I 

17 

.. 

" 

I 

TABLE B. 

• ;; 6 7 

TYrE S.Ecrto~ Otrr·Tt:R.."\. 
:X umber (If 

lint>-hlo..·k 
impn"":o-!'.i<m~ Pa~s or itt·m:.: Ct~ri·~ ltnpn"S-qOU!\ 

pnlled. !lllll~l. publish rd. printt.'(l. 

,...;~1-l,:!:lO 

ti:.m.:-.:;s 

1,193.418 

-, 

• 

~ 
~ 

.;, 
0 

!lh.o•cu"' 
0,00,00(1 -

.000.000 4,00,000 

3 ,000,000 3,00.000 

2 ,000,000 '2,00,00 0 

'· 000.000 1,00,000 
0 

~ 
I 

-

----

;,,~~$j 1,1-l~~.tr;.) :!.u:)S,6133 

-".:!16 J.:Hl.liH :!,O.Jl,34t' 

7.476 942.811 1,677.147 

DIAGRAM SHOWING PROFIT AND LOSS 
on the workmg of tho whole ollice 

durtng the !.1st ten :r·e.1rs. 
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Number of tmpresstons pulled m Lttho. 
Branch Shewn thus .................. ----

Total Value of Work Done shown tft.w.L. ___ _ 

Total EJCpenditure including cost ol 
Enghsh stores, &.c., ehewn thus •••••• ____ _ 
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M athematical Instrument Office.-During the year from 
53. d d 

h · se ,·n the eman s lRt April 1!!17 to :n.t )larch 19IH, t ere was an mcrea 
· · · ·' ·1 1 · . 9) as well as in the value of made on tfu!'! off1ce ( 1:tt.M~ 1 em m par.L -

work done (1Jidr· item r; in para. 2), and there was respectively a profit of 

R I ·- u"'J 1 f' "()-'I ,·n"t a profit of Rs. 69,78.5 and Rs. 44,439 !i. ,:Ja,rya, anf ,~. a , 1 't' a_::{a ,., 

in J!Jif;-17. 
2. Below are g-iven the u~:~ual comparative figures for the Jast 3 

yearH :--

I 
I. 'l'rolul iH~III'Ii l11 Pu!,lit: Uffif.,.,., ft-'4 HIIOWJI in th•·l 

J•n,fil flJJI) J,.-,!<11 "!llfl'fJII•JJIH t.f MfOfi'K, t 
2. YuhH· nf n·r•air11 to irl"lrnruf'lJtR r('l!f!iw•d ftll· 1• 

fPJmir" awl r"lumcd ir1 !OPrvit:PaiJlf· eondition. 
a. Vulut• of inMftiiiJII•JJIII tl'l'l'iVI'fl from Gow·rJJJUf'nt I 

()flir:t:r.o~ wlu·n no )OTJf.:'l'f tNJUin•cl. I 
1. Bmok vahw of til,. Mttot·k of in'lltUillf'llts, Joe~ .• in 

H•·n·ir~t·nl.h· 1-ilt>t''-"· 
;;, Bm•k vnlllf• of tiH· r'lt<wk fd itrs!J'TUJII•uto.:, &e., ln I 

J:"['airuhk :-:ton·.'!. · 
fi. 'fotn VfliW• uf wnrk drm•· in tlu· 'VnrkRhop ···j 
i. Vulw· ufiw1lrmw·uiM mrumfa.dun·rl in the "'ork

"lwp for 1-\f•I"Vif·f"alrh• 1-il<m·s. 
M. Vnlw· of iu"trliiUPIIIM pnrehasf•ll}o(~lllly 
{1. V nlm• of inslrUIIIPIIf" nllf1nmtl'rird!' ohtniuNl from 

J•;nJ,!'illflll throttJ.dr tlu· Vin·dorGPlH·ml of StntPS. 
lU. Av••mJ.W No. of muph•Y''"" mul tlu•ir pa~· 

W15-W. 1916-17. 1917-18. 

n,. fls. Rs. 

:?,.il. A18 .'},52,6.'}5 8,88.658 

;i:?,ii:~5 .i8,-i2:~ 53.133 

,j.j,4Jl i7,14';' 85,209 

,'j,(i8,6:Jl 4,i:J,],j,j 3,92,268 

ifl,t-1!16 1,15,805 1,04.394 

l,fiG,i04 2,99,531 3.41.627 
71,fi41 1,76,119 1,85.737 

11. :.!Mi 1,09.o:m 4,30,336 
l.G!I,Ili:J 1,01.7H 66.380 

No."41H}' No."417y No.504} 
Rs. 91,HiH Rs. 1.02,664 1Rs. 1.33.719 

• I I 
• lucorro•etly lo{in•n IL-'1 :J:~i nnd 3.:'i3 in the Gcncrnl R{'port for 1916-17. 

!l. lluring tho year the stock of all the three stores, (the Service
ahlc, tho Hepairahlc and the Material Stores), was twice taken with 
ono exception nnd the discrepancies noticed have been adjusted. The excep
tion !JOin~.: the wood goriown the stock of which could only be once taken. 
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Table IV.-Departmental Publications, Calcutta, 1917-18. 

Cluss of l!ap~. 

GEOGRAPHICAL MAPS. 

Maps of India. ... .. 
Southern Asia Series ... ... 

ndia and Adjacent CountriPs ... 
Do. (International Series) ... 

I 

TOPOGRAPHICAL MAPS. 

DEGREf: S!lEf:T SERIES. 

Modern ... ... . .. 
From Atlas or other old )[aterinl ... 

!ULF-l.VC!l SERIES. 

Modern ... ... ... 

OSE-LYC!l SERIES. 
:Modent ... . .. ... 

Do. ... (Preliminary Editions) 
Do: (Village Boundary Editions) 

Old Style Sheets ... 

MISCELLANEOUS. 

.Atlus of Iudia Series 
.)rovin~ial Maps 1 

11 i$irirt 1ll<t ps 

... 

... 
... 

~dminilltratif!1l Rrporl. .1/ap& 

Plml8 of Cities a11d Cantonmruts 
Imlex .Mu.ps ... 

i&rtliUIICO!t8 ~lfttps ... 

Totals tor 1917-18 ... 

... 

... ... 

.. 

... 

... ... 
... 
--

... 

Corresponding totuls for 1916-1 i ... 

I I 
Nt"llBER 

I OF DIFFE~"T ll.o\.PS 
I OF EACH CLASS 

RECEI\""ED.. N wnht•r of 
&·alP. ropit:'.s 

Nt>W Rt'prints printed. 

Publica- snd New 
tions.. Editions. 

I I 
Ynrious I 4 6,2t).5 

l:::!,UUO.tH)() . ..... 4 5,920 
1:1,000,000 2 25 28.756 
l:l,OHO,OOO I I 500 

I 

1''..4 milt.•s li 1a~ I l,S:!,HiO 
Do. !!S sj 10.3[>4 

I 

1 '-2 milt•s so 161 68,860 

1"-1 mile 97 t:l2 90,N,i6 
Do. 2S 9 18,31;() 
Do. ...... 2 200 

Yarious ...... ti7 t7 ,s:;s 

I 
1"-4 mil{'s ...... 19 1, t:iO 
Various 2 a 2.2ao 

1"--t mil£>8 ...... i 1,400 
\ 1"-8 miles· ) 

to ! • a ,;; 3,250 
(t"·16mi1es ~ 

V1Lrious ' ...... 2 700 
Do. I 4 65 1,16,7fi2 
Do. 207 76 4,4a,o:w 

! 
I ...... 560 628 998,604 

1--.(H -------- - - --- ... 

...... 593 (i86,133 

LETTERPRESS, 

1. Surn•y of India. General Report .• 1916-17. Price B1. 2 or 21-Bci 

Yaluo. 

R•. 

6,H5 
li,760 
28,756 

500 

1,82,160 
10,204 

68,860 

ss,sss 
18,360 

iOO 

26,492 

1,151 
2,00-i 
1,000 

1,219 

650 
29,2-H 
76,147 

5,61,287 

5,09,105 

2. Topo. Hu.nd-Book. Chapter XI. Gcogro.pbica.l :Maps, 1917. Pl'iC'e A,, 4 c1r 4d. 
3. In!lt•x to~na.mes appcqring on Million ~beet No. 10, 191';'. Prire ..A,,, 2 or 2d. 
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I \ Di'-X OFFICES. II.-DEII L u 

TRIGONOMETRICAL SURVEY OFFICE. 

54. Computing Office.-During the year the adjustm~nt of 
· · f th followinff Geodetic Ser1es was 

minor Rtatious and intersected pomts o e o 

carried out :-
(1) AHK:Ufl Lo~gitudina.l, 

(2) AA~run Valley, 

(3) ~iij.(ii HillA, 

l4 J Kt,himii, 

(!'i} Unnipur Longitudinal, 

(6) !tftLnipur :\f(!ridionnl, 
(7) }fnnf1nlny Longitudinal, 

(HJ )fundnlay :Meridional, 
(9) Khr1Hi Hills, nncl 

(10) .Tnintiii HiiiR, 
In nddition the adjustment of the Aka Triangulation and the pendent 

portion of tho Assam Valley Series was completed. Corrections were 
applied to lutiturles, longitudes, azimuths anrl log. sides of triangulation 
falling in some 40 .Burma Degree Sheets, the pamphlets of which have 

boon sent to press. 
Further computations in connection with Professional Paper No. 16 

ami tho Auxiliary Tables, part II, 5th Edition, were effected during the 
year. Coruputntinns of the humidity corrections to height deductions 
nnd of tho Hayford reduction for gravity . · determinations were also 

carried out. 
'l'ho adjustment of lines of levelling in hand last year and of the 

ra"lovullocl p~rtion of ole! line No. G4 (Bareilly to Meerut) was completed. 
'fho Luvclling Pamphlets for Degree Sheets .53 and 57 were brought up 
to clntc nnc] corrcctccl for pu hlicntion as new editions. 

Tho list of protected stations of the Indian 'friangulation r.eferred to 
in last year' • report had to he postponed owing to Jack of personnel. 

RecruiHitionR for data were received from 25 departmental and non
clepartmental ollicials. In many cases it was necessary to extract the 
rc•(Uit'c.HI information from manuscript records-a work o£ some magnitude 
1\H the 1lntn. rc•JUircd were sometimes very extensive, especially for areas 
in Burma. 

It iH hope•l tl.at with the publication of the Burma Triangulation 
Pamphlet< the huHiness of abstracting data from manuscript records will 
he greatly recluced. 

A lnrg-e numhor of rClJUisitions for forms were compJied with. 
115 "Degree Sheet" 'J,'riangulntion Pamphlets were compiled and 

compared dnriug- the year nnd fair probrress was made in the assembly of 
triangulation dnta for arens a•ljo.cent to India, in Persia and Baluchistan. 
75 'l'rillngulation Pamphlets were published and 87 pamphlets, including 
last yenr'H un.listributed pamphlets, were distributed. 

Eclitions of Levelling Pamphlets X os. 85 and 92; Professional Paper 
No: IIi, Hecorcls of the :,;urvey of India, Vol. XI; and Tide Tables for the 
Port of Bn~rah, 1 !H !l, were hound anti clistrihuted. 
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T:Jpe Pr;Ht;,1:1 Srcf:ml.-The following publications were printed 

during the year:-
0.1 75 Triangulation l':uuphlcts, 

12) Levelling Prunphlds 8-t, 85 anJ 92, 

(3) Tide Tables for the Port of Basmh, 1919. 

(4) Professional Pap<'r No. 16, 
(5) Records of the Surrey of India, Yol. XI, 

(6) Au:tilin.ry Table.:; of the Suney of Indi:l. Gth Edition. Part II C.\1:\thl'Ul:l.a 

tical T.thlcs), 

f7) Pamphlet on the tmnslitcra.tion of plnce name$. 

Obserratories.-Jieteorological observations were continued as usual. 

The Omori Seismo6Traph has been workin!! ~atisfactorily throughout 
the year. Tremors of considerable intensity were reconletl on the 15th 

August and on the ith September 1918. 
Photohrraphs of the sun were taken on :3-1.8 tlnys the sun being 

obscured on the remaining days of the year. 
p,·cservation of 1'rigonomdrical St,tious.-I,Ol::J stations were 

repaired by district officers at a cnst of Rs. -t,:364·2·:l. Out of :l5n 

districts from which reports were tlue. 11 failerl to make returns. 
55. No. 2 (Dehra) Drawing Offi.ce.-During the year un•ler 

report the work in this office was carrietl out hy f?ur sections. 
(1) The T·rianyu{,tlion. C!ttrd a.;lll CallfnHmt•nt Piau. s,•r'ft~OII.-In 

addition to ordinary and miscellaneous work D. one-inch jslwets of 

Tehri·Garhwiil were mapped ami published anti a map of Peshiiwar City on 

the scale of 1 inch to ti miles was clrawn. !ll sheets of 8even tliHCrent 
cantonments were colouretl. 

(2) The Cmnpilatioil Scction.-The roug-h compilation on the 12-mile 

scale of only one sheet of the area allotted to No. 2 Drawing Office, 
up to East Longitude 104°, remains in hand; 4 sheets lu11·e heen Sl•nt to 

the Superintendent, ;\lap Publication, for publication, :mrl the fair

mapping of the remaining 10 sheets is in progress. The compilu.tion o[ 

the northern half of the Brahmaputra Sheet of the :-\onthern Asia :-\eries 

has been taken up. The fair·mapping of the Himalayan i\lap on the 

scale of -} t.i is in progress. 

(3) The Stein Sectirm.-The fair·mapping of the sheets comprtsmg 
Sir Aurel Stein"s explorations in Hl00-01, !!lOG-Oil and l!Jl:l-1915 has 

been continued. 16 sheets have been sent to press; 17 sheets have heen 

completed and are awaiting Sir Amel Htein"s approval :uul 1-t sheets 
remain in hand. 

(4) The Ilalf-inch St•r:lioo .. -Tiae 2-inch sheet remaining in hand 
. . . • L 

last year, namely, a3s:-K wa~; completctl m11l puhliHhed. The fair-mapping 

of the 1\Iesopotamian sheets was commencetl, hut it waH taken over by 
the Deputy Director of Surveys, Mesopotamia, rluring the year, and this 
section has again taken up the preparation of ~-inch sheets of which 4 

. I 6"! P are In progr~ss, name y :- • ~=w~N~~;-:-;-s~w~S:~;~· 

Three sheets on the 1: 1,000,000 scale of South-\\' est Arabia, namely, 

those named, 'Asir, Ymnan anrl Haflhramaut, respectively, have been 

published. 
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'lJw fo11owin~ 

year 1!!17·1 I:S :-

a summary of the work of the office during 
if~ 

the 

1 

Rb'"d" sent I 
for 

, pnl,Jicutiou. \ 
' . 

GNJI(tuJ•IIit·ul IIIUJ•~, !44:alt• 

Gr·t•grapllit:ul maJ'"• ~r:fl],. 

1 (Yuir l'lhf·t·t'l) i 
" I 
~I 

(Rough cmn· 

. pilutitm) ... ··· 
ON 1gmpJ1j1·nl map'i, ~··all! ~ 1

1 (Fair Mh•·r·t~) I . ~) 

0~riJJIId1'111 mnpH, HI:HJ,. ~ 's:t (Hough 

c!Oill}'illlfion) ... ··· 
Air Aurd RU'!in'M •·xplt•rution in CilineHe 

'furki11fiill rmrl KuJHm in HJ(J(J.OI, Hfii6-0S 

utlfl HJI:I-].;, fur pui,Jit:ation on ir Ju•.ale 1 

JJ1~gtf'l~ 'fdnuf.(Ulutiou Chnrtot, l!(~lliP. 1 inch 
to -i mil•·" 

:MiMrn•llnru•oml umpH •.•. 
Cttntrmnlf'Til plnnM (m"!I"Tf!l:tion~ for 1017) 

Cuntun•w•ut plnuM (r:otTt·~tionA for lt116) 

Cunltllllllf'llt ]•hUIM (t:olour guid•·M} 

Hnl£-iw·h ~<lw1·l~ ··· I 
l\liHCI~))IUII'IUIK :J<;;,tm•I)I'JIIli"(IUI'IIbl)Umt'tc 

J.,ow~lliiiJ{ Clmrt.H, Rcnh• 
1 
ll 

IH 

12;;• 

21t 

911 

I 
14 

a 

Sheets 
rMIUlining 
in hand. 

10 

3 

4 

31 

17 

IH 

4 
2 

REKABK3. 

Himu.Ia,·an map. 

Brabm~tputrn. sheet. 

•corrections to ori· 
ginals of 44 
Cantonments. 

tCorrections to ori
ginals of 6 Canton
mrmts completed, 
32 Cantonments in 
band. 

t Colour guidPs pre
P"red fori Canton
mrnts, 

}'/wlo.-7-i.,u:u. N••dioH.-lluring the. yenr 1917-18 the work undertaken 

compriHocl :-

<.'1mtonuacnt ~lapH. 

Triangulation Clw.rt:-1. 

Forest Mups. 

Extra-departmental ~laps. 
Mups of Arabia. 

]u tlw ycur under review the smaller o[ the two litho.-printing 
muchiuoH wuH ,]ismuutle<l and sent to Baghdad and Mr. C. F. Oddy, 
Zinco~rnphcr, wnK deputed to nccompnny and re·erect it. 

Four trclmit•al han<ls were lent to the Deputy Director of Surveys, 

J\1 o~optltnmi•t Expctlitionnry Force. 

'Tiu1 " PowLh~r procc~K" for producing duplicates of negatives was 
intro•hteL•tl mul \"P.ry KntiHfactory results ure being obtained. 

The followin~ table •how• the work none in the last· three 

yei\t'H :-

I Xn. of i'uhjcet•. \No. of Negatives. I No. of Pulls. 
!.No. of Chocolate 

and Cynnotype 
. prints. 

' I 
2,Uti,j 1.il7 307,357 1,209 

l!Htl-1'; 1,:10:.! l,fiOO :!Ni ,514 5il 

1917-18 1,130 1,719 345.776 127 



56. Forest Map Oflice.-The work nf thi' \Jrli<·~ " l"'rfnrm•d 

by £our sections a' follows:--
fi) The Drawing Sr·cfio11. which prep:1re~ nri.~nal rlr.\wiu~ for 

reproduction. thesE' fall into six rbsses. e1: :-

(n) Reprints of forest maps with corrt>etions to date of issttt•. 

({,) Forest Pditinn~ on the two-inch S<":tiP of tm"Mlt>rn r~tw-inrh 

shed~. 

(c) )laps of Forest Circles and Divisions. 

(d) Special o;aps to illustrate working pinus, &<·. 
(e) Maps and dia,!..,rrams to iJlustrate arlmiuistration t"('ports, &c. 

(f) :\laps from 'pecial snrvep. mostly <lll the four-hll·h scale. 
The progre::1s of this ~ection for the year uw1f'r rt>-port i~ shown 

in the table below:-

Vmwn 1md I 

i In h•nd on I Heceiwd S<'Dt for In hnnd on Publi~ht•tl 

ChlSS or Intt.p. 1st October during the I publicntion I 30th St•ptemhl'r durin~ the 
' 1917. yenr 1917-18.1 durinr;: the ' 191~. yt't\r 1917-1~. 

'year 1917-1H.• ~-~----

···I 
-~- - T 

(a) lOB I "" I 15 .i:-t 
' 

(b) 104 
! 

:W ;,:-\ 71 4" 
I 

(c) 311 

I 
4 14 :.!n :.H 

<aJ 16 ~a an I 9 ~:1 

(e) 14 I II I 4 Ill 
I I 

I (/) I "7 4a I 
44 39 

I I I I -------

I 

I 
T --~--~ ---! 

TOTALS ... I 267 135 239 168 199 

( ii) The Portfolio Section, in which all changt·s in forest boun

daries are recorded on a set of maps specially kept for the purpose; 

this section prepared portfolio copies o£ 1,509 maps and curried out 972 
corrections to forest map• during the year: 3.R07 maps were also 

coloured by hand. 
(iii) The Map. Record Section, which is responsible for the storage 

and issue o£ maps and records. The number of maps, &c. received for 

storage was 24,357; and 20, 17:l maps, lists, and dia1,>Tams, valued 

at Rs. 25,283, were issued during the year; these figures show an 

increase of 4,150 maps, &c. and Rs. 1,877 over those £or last year. 
The net amount realized by sales to the public of I,:J75 maps was 

Rs. 2,025; an increase of 706 maps and Rs. 987 over the sales for 

last year. Book transfer sales to Government officers amounted to 9,086 

maps valued at Rs. 9,449 ; an increase of 6,911 maps and Rs. 7,23:l 

over the figures £or last year. 
In addition to the above, 1,587 traces, reductions, &c. of 179 sheet• 

were supplied to the Survey o£ India. 
(iv) The Book-Binding Section, which was formed in January to 

deal especially with •Work for ,the Forest Research Institute ; 13R volumes 

were bound during the year at a cost of Rs. 365. 
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I L' ''")) J,OC.\L J)HAWDiG OFFICES. HT.-ClltC ,., ·"'-·' 

57. No.3 Drawing Office (Northern Circle).-During the y~ar 
under report a0 one-iuch HheetH, fJllt of the 67 pre\·iously surveyed, were 

drawn hy parties anrl sulnuitted for pul:>lication. In addition to ~hese 
3 one-incl1 !ihects were hmught up to date and completed to margm in 

the •lrawing otrice, while 3 other one-inch sheets were brought up to 

date, for purposes of reprint. 
The proofs and colour patterns of 51i one-inch and half-inch sheets 

were prcpar"d anrl returned to the Supcrinten•lent, )lap Publication, leaving 

a balance of I a colour patterns still in hand. 
Jlulf-'i-'uch shedH compi lt~d (1'1J'IIl 1node1·,,. Ulll'-incJ,, o.,-nd old style 

Jw.lf-int:h uutpH.~-11 half-inch Hhccts dra\'r'fl in the Circle drawing 
office 1m•l 1 !J in tJw partieH wer•~ ~uhmittecl for publication during 

the year. 
On tlw hasis of the oue-im·h sheets published to :lOth September 1918, 

there now remain for emnplction iu the Xorthern Circle 145 half-inch 
sheets of the kind nnrler consi•leration. Of this number the fair-mapping 
of 12 sheets is in hand in the druwing oflice and parties and the material 
for tho prepuration of 18 more iii hclcl in rescn·c for future requirements. 

Qna.7•ltn·-~inch H!wdH f:mopiltnl froltl, oiw-inch atul lutlf-inch 7naps.

During tJu, year two 'luartcr-inch Hheets were fair-mapped in the Circle 
drawing ollicc and submitted for publication. Three others were brought 
up to date for reprint pnrpoHes •uul returned to the Superintendent, Map 

Publication. 
'fhe colour patterns nucl layer g-uicles of two lJUartcr-incli sheets were 

also prepared and Bent to the Superiuteuclent, Map Publication. 
Jloy<tl A·rtillc·ry Pmctirr< mul Aviat•ion Map8.-Five Artillery Practice 

Cnmp mnpH unci one Aviation mn.p, were fair-mappell in the drawing office 

and partieH and submitted to the Superintendent, Map Publication, with 
tho colour patterns of the Hoyal Artillery Practice Camp maps. 

Hill-Hluuled •/wets.--The hill-shaded sheets of 3R maps ·on various 
scaleR wore Hcnt for puhlicntion during the year . 

.'i]Jcci•tl ?n<LJIH. -'l'he Delhi n111l Vicinity map in four sheets on the 
4-inch Henle, which waH nddetl to nnd revised, was submitted for public
ation . 

.111 iR~rdln?U'01tR.-The traverse plots of stations of 12 ·mauzas consisting 
of 1 R sheets, scale 16 and :32 inches to a ·mile, ·of the Gonda district 

. ' 
were propnrerl for nncl Hent to tl10 Deputy Commissioner, Gonda, at his 
cost. 

58. No. 4 Drawing Office (Southern Circle).-Durino- the 
b . 

year 2 three-inch sheets, 2a one-inch sheets and !l half-inch sheets, which 
had boon surveyed and fuir-mappo•l by parties, were finally examined anrl 
submitted for pnhlicution. At the end of 'the year 2 half-inch. she~ts the 

. ' 
survey or which wus completetl 'luring the previous year,_ had not 
hoen suhtnitted. 

ll11l(-inch sheets compiled f.-o>n . published sheets of· the one-inch 
m<tp.-10 s)lcot. were fuir-nmpped und submitted for publication and 9 
sheet•, which had boon fair-mapped hy parties, were finally examined 'un'i] 
suhmitterl for publication. At the end of the year 9 sheets 'were beino
ft~ir-m11pped in this olfico, 24 sheets were being fair-mapped by the partie: 
anti every sheet, the component one-inch sheets of which had beeu 
publi•hed, hut! been commenced. 
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QH.o,·ter-i ildt. .·>:iu?P.f~ rumpilt'd f;•otil puhl :.i-/U!,I sft(d~ (~; thf! half

i;u~h ,,wp.-2 sheets were fair-inapped and submitted for public3tiou. At 

the en'i of the. year I) sheets were being fair-mappt:"d alh_l eVl''Q- ~he('t, the 

component half-ineh sheets of ~..-hich httd het>n published, hall ht.•en 

comwe-ncet L 
The examination anti the coh•uriug l~f the proofs of ;)-lo sheets lind. tlw 

hill-~hadiug of 29 shet!lts were l'Otnplt. ... tt"d anti retnrth·tl to tht• Superin
temlent, )lap Publication . 

.A number of pupils were instructed in fair-druwiug. 

Tlte Photo.-Zinco. ~ectiou untlertook the photo.~aphif.' tmtl zineo,!....-rrnphie 

work required in the circle. 

59. No. 5 Drawing Office (Eastern Circle ).-During tho year 
35 one-inch ~heehs aml ;~ half-iuch sheets, tlnnnt from recent sun·eys on 

these scales, w~re tinally received in the drawing offit•e from the partit•s 

of the circle as completed for publication. Of tlw•~, ~U one-inch sheets 

and :l half-inch sheets were forwarded for publication, as well us U one

inch sheets which had been rect•ivefl from t.lw parties tluring the prec€'ding 

survey year. The remainder are under further correction. 

Half-inch sheets cVHtJJi[l!tl from, the JHthlislu~d .~/wets of tiH• mu.-iuch.. 

map. -The preparation of H of these slwets was in hami in tho 

drawing office during the year, and of thest•, 4 were sent for publication, 

6 were received from the parties of the cirde, of the~e :l were forwardetl 

for publication ami :J still remain to be dealt with in the drawing office. 

On the hasis of one-inch maps puhlished up to :lOth. ::;ept~mber 191X, 

there now remain for drawing in the Eastern Circle 77 half-inch sheetR 

of this kind. Of this number, the fair-mapping of 21 is in hand in the 

drawing office and parties of the Circle. 

Quwl"ie1'-i·ndt sheets compile(l f1'1m. the j}lliJI islu.·tl sheets of the one-inch 

ctntl hnlf·i.nch w.ops.-7 of these were sulnnitte<l for publication. Work on 

8 others was in probrress in the Circle clrnwing office during' the year, 

while that on 2 others, which hatl heen commencefl in No. II Party 

during previous years, remained in abeyance. 

Hill-shaded Slwets.-(; of these on the one-inch scale, 17 on that of 

! inch= I mile and 8 on that of l inch= 1 mile were prepared nncl ~cut 

for publication, leaving in hand in the Circle drawing office n. balance, on 
the three Rcales together. of 2R awaiting either commencement, completion 

or final examination. 

Laye1• Gu.ides of 9 ']Uarter-inch sheets were completed and suhmittecl 

for publication during the year. \Vork on 2 more had been commenced. 

Colon1' zwttt!1'n.R and press O'l'dC-1' p:l'ooj8 of :l7 sheets, on the one-inch, 

half-inch and <JUarter·inch scales, were prepared and returnct! for publica

tion, leaving a balance of 27 one-inch nnd 7 half-inch sheeh in ha.nd ;nul 

in various stages of completion. 

60. No. 6 (Simla) Drawing Offi.ce.-As <luring the previou• 

year this office was organized in 2 Hectious. 

The A,~ny Section has <lealt with the preparation of maps 

and plans for the use of the Army 111 India while the Sur•·ey 
Section has heen employed on the preparation of trans-frontier mapH on 

the 1: 1,000,000, rptarter-inch and half-inch scales. 

Most of the work of the SLt_,c,·vey .'-:prfion has consisted in reflrawing in 

moclern style, and sometimes tn a rt:duced scale, the mapR already 

existing, with the incorporation of such additional information of recent 

date as may ha,·e been available. 
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61. Bengal and Bihii.r and Orissa Drawing Office.-
( Imperial StrJ,Tu/rJ,rrl Mrtppi11!J Sr.otirm ). This office, under 
the direction of the Director of SurveyM, Bengal. undertakes the 
drawing of one-inch •heel< from Cada•tral surveys and four-inch thana 
mnpR. The fonner are reducer! hy pantowaph and drawn on the two-inch 
""ale for reduction, the bttcr are now being drawn on the 1!· inch scale 
on blue print reduction• of the four-inch tbiina ~aps pieced together: this 
method, wf,ich baH RupcrHe<lcd the old one of making two photographic 
reductions of tl1e thana mapH hefore the fair-(lra~ing- waH put in hanrl, 
Hhoulrl improve the out-put in future years. 

In both cases the •hcetH are completed as far as possible by the 
addition of tho hills :mrl otlJ<·r rletaif from old topographical maps and are 
puhliHhed in colours. 

In Bilulr and Orissa 14 new sheets and 10 new editions of old sheets, 
formerly pu hli•hed in black, were submitted for publication. 

In Bengal 10 new shoots were submitted for publication . 

. . 



PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

62. Northern Circle. Xu. 1 Ptn·ty.-Fo= Ropl Artillery 

Practice Camps were surveyefl on the 3-inch scale of nre~1s ns 

follows :-Akora (near Peshawar) 103 square miles, Hoshiarpur 61 

square miles, anol the Yarn anol Bostan areas (near Quetta) 14:l 

~~Jnare miles. The two Iat ter surveys were commenced in June 

and only completed in September, but the fair maps for Akora 

and Hoshiiirpur have been <luly submitted for publication. 

Xu .. ! P<ll'l!f.-Two Royal Artillery Practice Camps on the 3-inch 

scale. One of .54 S<JUare miles south of Delhi (Tu~hbkiibad), anol 

one of }:tl StJUilrt_• miles in the neighbourhood of RoorkcL~. 

The country surveye•l comistcd of undulatin~, cultimtcd land 

with low rocky hills olevoiol of trees in the former area, and in the 

latter of low-Jyjng cnltivatetl plain intersected by numerou~ streams 

from the Siwaliks. 

The fair maps of Tu~hlakiibiirl in one sheet, ami of Roorkee in 

four sheets, ha\·e been submitted for publication. 

This party traversed a part of the boundary of Chakratii Cantonment 

at the cost of ~he Assistant Commanding Royal Engineer; u.nd surveyors 

were lent to the :Military Works Department at Dcra Ismail Khiin and 

Bantlar AhbUs in connection with ro:ul surveys. 

Xo. {] Pcuf?J·-One Hoyal Artillery Practice Camp comprising 1111 

area _of nenrly !H squart~ miles wus surveyed on the 3-inch scale nt 

Kutwa~ ncar l\Iirzapnr. The fair-mapping has been completed. 

Sind-Sauar Party.-This party executed the whole of the 

triangulation re'luired for the rectangulation of the "Thai~' area of the 

Sind-SUgar Doab, in districts 1\lianwali, Shahpur, Jhang, and Muzuflilrgarh. 

'The . trian:..,rulation wa~ hased on a few secondary scrtcs carried 

nut hy No. 1;) Party during the same season and covered tho 

whole area of 7 ,-t:lO ••tuarc miles. l,llll8 stations were tempornrily 

markecl hy woo1len :-;takes, and from these the corners of the nearest 

4,000 ncre rectangles will now Le laid out. 

The country largely consists of rolling sandhilh-; with sparHe vegetation. 

There arc scattered patches of· cultivation based on wells the water of 

which is generally hrackish. 

Punjab Rit~f(1'ni.11 })t:fachJw''il.-As in previouH ycnrs thiH detachment 

was employed on local surveys in th~ Punjab. The details of the work 

clone are given on page 17. 

· 63. Southern Circle.-The sur,·ey 

stations was contintte1l hy Xo. ::w Party. 

g-iven on pag-eH 1 i and lK. 

of cantonments and military 

The details of the work ·are 

The survey of the Royal Artillery Partice Camps of Aundh, Barela, 

Kiipra and Hajaukunti was undertaken for the military nuthoritieH l•y 

Xos. 5, (j and H Parties. The details of the work arc given on pag'c I!J. 

'!'he ~pccial survey on the scale of 1 ~ inches to a mile of n·Rerved 

forests in the Hyderiihiid State was continued. :1\o. (j !'arty Hurvcycd nn 

area of 40f) sqnnre miles anrl triangulated an area of ahout 1,2KK t~qunrc 

milcH. The cost of the work iH being borne by the Nizam·~ ( :overnmcnt, 
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A surveyor of Xo. ~ !'arty was placed on deputation during the field 
season with the )!a<lras Fore.;t Department to complete the survey of 
r(~Herved foreHtH on the f~ig-ht-inch scale in the neig-hbourhood of Nilawhiir 

in the )falabar district of )fa<lras. 
Hection VI of the 'finne,·elly-Travancore boundary in )Jadras was 

identified an<! traversed by Xo. X Party. 
64. Trigonometrical Survey.-The )layo tialt )line at Khewra. 

( l'unjah), was s11rveyed by X o. }.'5 Party for the Salt Department, 
{vi<l" page 17). This was a special work not properly helon~ng to 
the task of the H11rvey of India awl its cost was <lefrayed by the Salt 

J)cpartrucut. 

65. Map Publication Offices.-.\ very large proportion of the 
work of the Photo.-Litho. Office is for other Government offices, only 
21 ]/, of their out-turn this year },eing departmental, a special feature 

beillt{ the large amount of work (]one for the General Staff owing to the 
war. In addition to tlw wmal larg'C numher of weather charts, a large 

nmulJCr of Treasury Bill forws ami ahout a <[Uarter of a million skeleton 
border formH for Uovermuent PromisHory Xotes for the Second W"ar Loan 

were printed. ThiH latter form waH tlm;i.hrued in the Engraving Office by 

~lr. '1'. Chorlton. I•'or the ,\rch:eological and other departments photo
:.{ravuro nntl half-tone photographs were also reproU.uced. The Drawing 

Office J>reJ"""'I Huilway, Manwuvre, Hoyal Artillery Practice Camp and 
many other Hpeciul mapH. 

66. Mathematical Instrument Office.-The manufacture of 
heliograplnt, p•·iHuJutic compa!iHeM Murk VII, scales, protractors, &c., was 

continuecl throughout the year. Practically all repair and manufacture 
work of l1 civil nature waH put a:;itle. Large numbers of metre staves and 

clmin• were uutnnfacturc"l and the stock of levels and theodolites was 
duplutud to meet Jlle.opotamia's demands. 

This ollieo also supplied instruments to many Government offices 
Provincial llllll Imperial. 



WOJ:K FOJ: OT HEll t;OVETI!O!EXT DEPART)!EXTS. 

A Hnrveyor of Xo. ;; !'arty was placed on deputation during the tiel.! 

"'"'"m with the )ladraR Fore<t Department to complete the sun·cy of 
rt~Ht~n·etl foreHtH on the f~ight-inch scale in the neighbourhood of Nilamhiir 

in tlw )falabar district of )ladraH. 
Section VI nf the 'l'innHelly-Travancore bonnJary Ill 1larlras was 

identified an(l travcrMed J,y ~o. k Party. 
64. Trigonometrical Survey.-The 1layo ~alt Jline at Khewra 

(l'unjal>), was Hnrveyed hy Xo. }.'j Party for the Salt Department, 
(virlr< page 17). This waH a special work not properly belonging to 
the task nf tlw Survey of ln•lia awl itH cost wa• defrayed by the Salt 

JJepartmeJJt. 

65. Map Publication Offices.-.-\ very large proportion of the 
work of the Plwto.-Litho. Otlice is for other Government offices, only 
21 ~L< of their out-turn thiH year lJeing departmental, a special feature 

heing the large atJJount of work done for the General Staff" owing to the 

war. In addition to the UHUal large number of weather charts, a large 

nmubcr of Trca1-mry Hill foru1s and ahout a IJUartcr of a million skeleton 

border forrns for Uovern111ent Promif;sory Xotes for the Second ""'ar Loan 

wuro priutcd. ThiH latter for111 was desihrned in the Engraving Office by 
~lr. T. Charlton. l•'or the Arch:cological and other departments photo
gravure IIDfl hulf-tonc photog-raphs were also reproduced. The Drawing 

Office prepared Hailway, Mano·uvre, Hoyal Artillery Practice Camp and 
Juany other special 11mps. 

66. Mathematical Instrument Otfice.-The 1uanufacture of 
Jaeliogruphtt, prismutic compasses Mark VII, scales, protractors, &c., was 

cuntinue•l throughout the year. Practically ull repair and manufacture 
work of u. civil nature was put usi<le. Large numbers of metre staves and 

chainH were Illllllllfactured and the stock of levels and theodolites was 
•lopleted to uiOot Mesopotamia's demands. 

This oilico alHo supplied instruments to many Government offices 
Provincial awl Imperial. 
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