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GENERAL REPORT, 

1914-15. 

From 1st October 1914 
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PART I.-GENERAL REMARKS. 

n{ Jnllia. 
GENERAL REPORT, 

1913-14. 

EHHATUM. 

Puye J:;, paJ'a. 41, line ;i-

~~~or " 150 ft!et to 1-inrh ·· .,·,·ad H 1. L>O iJu·l1eR to one inch''. 

in the three circles, while the remaining eleven indexes show the probrress in 

publication of the various series of maps appertaining tO the t~cheme, an1l 
also the main framework of triangulation on which the Survey of In(lia 

is based. 
4. Tahle IV on page 32 gi\~es a list of the new publications of the 

Calcutta Offices during the year. A complete list of ,Jepartmental publica· 
tions apart from maps, may be found in the Annual "Records of the 

Survey or India"; and lists of new maps are published 'Jllitrterly by the 
department, as well a~ in the monthly ''Notes of the Hurvey of India". 

5. Progress in the Trigonometrical Branch can only be asses!oled Uy a 

study of the "Recor,ho of the Survey of India" and the specinl puhlications 

issued at Debra Dlm. The General Report can att.,mpt little more tha.n 
a brief abstract of the locale and nature of the ditferent operatiOJtH. 
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6. Notable Events of the Survey year were as follows:-
(t1) Owing to the war :3!1 Imperial Officers have been reverted 

tc·mporarily to military duty ;tn1l the services of 1!) officers 
of the Provincial Sl•rvice have heen a~cepte1l hy the 
Military J>epurtment during the yeur. 

(lJ) Owing to the shortage of officers the field work of the whole 
department was considerably curtaileJ. 

(c) A Hurvey detnchmcnt under an Imperial Officer accompanied 
the tit."I.l-force in ::\le.sopobnnia and was subsequentJy re~ 

infor·ced hy two more Imperial Officers nml four Provincial 
Officers. 

(d) The Map Hecor<l and Isoue Otlice has been overhauled and it 

is hoped that the changes introduced will expedite and 
Himp1ify the business of this office. 

(~) The Government of India. sanctioned in March 191.~ the addi4 

tiou of a '"''" Tnctical ,lfap of ln<lia on the ltnlf-inch 
scale to the topogrtl phi cal programme nnd good progress 
has already been made in the compilation of this map 
from avuiluble material. 

(/) Cctvctli.ere de Filipp·~~·s expedition hns been brought to a 
successful concJusion. 

(g) The U.etachment with the Tu1·co-Pe1'8ian F1·ontier Comrnissi.on 
having completed its work returned to India. 



li E:SEHAL.-.IIJ.l/ I SJS1'IU.1'JUS. 

IT.-.\.D~IIXISTH.\TIOX .\.X]) PEHSOXXEL. 

31st 

7. The PoHt 
March J!IJ,; 

Rs. :JX,l2,550. 

of the department 
was Hs. :~:;.~.J.,!):};) 

for the 

a_:!ainst 

tinan(_·i:1l ye11r 

an estimntt>tl 

s 

e-wling 
rn~t of 

8. Colonel ~ir S. G. Bnrranl, K.l'.S.I., n.E.. F.n.s., a•hninil'lten·•l 
the department throughout the year. havin.~ been :..,rr:mtetl :m extension of 

ser,·ice tluring- the periotl of the war. 

9. In the lmpcrinl. ~...,·,:,·t•ice, )Ja,ior ~~- C. Hirst, I.A., was pertuanently 

transferred under the Uovermm:mt of Bengal front 1st February HH..J.. 
Lieutenant H. 1\1. .McKay, ILK, was killed in action in }l"'rance on the 

13th NovemLer 1Dl4. Lieutenant-Colont:l H. T. Cridtton, C.J.E., I.A., who 
was on deputntion umler Heng.ll reverted to the tlepartment from ~.J.th 

November 1914 and Mr. J. deGraaff Hunter, M.A., who had hitherto heltl 
a special appointment wa.s transferred to the cndre of the Imperial Sen·irc 
from 24th January 1915. During the year :J:~ officers temporarily revertctl 

to military flnty on account of the war. 

In the Provincial Service there were 4 losst•s; Mr. Y. D. B. Collins 

was killed in :tctiou in France~ Mr. C. S. Litt.Jewood died, 1\Ir. J. P. Bal'ker 
retirerl and 1\lr. E. J. H. Hanhy resignetl. Of the seconded oflicers 

l\Iessrs. P. Beechy unci X. Betlfonl retired and 1\Iessrs. C. A. O'Doncl, 

P. F. Delaney and I. Newton were permanently trunsferretl under the Bt'ngal 
Government and !\-Ir. 0. E. C. Judd under the Assam Atlministl'ation. Six 

officers of the Provincial Service were temporarily on deputation to military 
duty. Three officers received COimnissions in the Army while on leave in 

England and I 0 officers received commissions in the Inti ian Army Reserve 

of Officers. 

The tot"! strength of the department at the close of the Survey 
year was 52 Imperial Officers, 124 Provincial Officers and 41 Upper 
Subortlinates. hesides specialists, clerks, lower subortlinates and menials; 

but the number of officers of the tin;t two services actually employed in 

the department were 19 Imperial Ollicers antl 1 O:j Provincial Otlicers, the 

remainder being on military duty. 

10. The Computing Office has heen made into an executive rharge untl 
will take its place amongst the other executive charges of the tlepartment. 

11. The following Honours were conferred ou members of the 
department during the year:-

'l'o be C.l.E.- Lieutenant-Colonel C. H. D. Ryder, o.s.o., n.Jo; . 

..~.llilitary o,·oss.- Cuptain F. P. Xosworthy, ILE. 

D-ist·inguished Con(lu.ct 

,)Jedal.- Messrs. E. U. O'Sullivan and A. J. A. Drake. 

Silver Medal from the 
Royal Geof!mphical 
Soc.ety of Italy.- Major H. \Yood, H.Jo;., and Messrs. Jamna l)rasud 

l\nd Shih Lal. 

12. 'rhe following table shows the distribution of otlicers during the 
year; the names of officers absent on long leave throughout the year or on 
deputation with Local Governments ure omitted. Several names occur more 

than once on account of transfers from one oftice to another. 
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TABLE I-DISPOSITION OF OFFICERS, 1914-15. 

SURVEYOR GENERAL OF INDIA--CnloJwl ::.-;i,. :-'idney G. Bm'l'at·~l, t.:.t'.lu., t:.t:., to'.H.s. 

}'rol'illriuf (YfirH8. 
Lnu:er 

Sub01·di1wte~, g·f. 

Surveyor 
Otflce. 

General's :\tajur C. 1'. nunl(•r, n.~:. 

No. 6 
Office, 

Drawing 
Simla. 

Basrah Survey 

Lli'Ut.-Colnnl'] C. L Hnhcrt."'JD. l!r. A. D. Huuflor ................ , 
r.K.tl., R.£. ,. A .• \. timhnlll 

:\hj"r H. II. TunH'r, n.v.. , W. H. ~truug 

. .... •6 EurOJlea.n 
Dndt:lmen. 

25 Indian Drnft.s.meu 
n.nd Clerk!. 

4 Printers . 

. Lil'ut.-('olrnwl F.\\'. Pirrw, I.A. ................. ................................ ..... 6 Surveyors, &c. 

SUPERINTENDENT. MAP ( ~lu.in•· \\". ~1. Coldst!·eum. R.>:., up to 23•·d September 1915. 
PUBLICATION- f Licut.-Colonel V. H. 1>. H~·dcl', C. I.E., n.~.o., tu:., from 24th September 1915. 

Map Publication 
Office, Calcutt&. 

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

:\£njnr H. L. f'rnsthwnit. R.J.:. 
l'aJ•Iuin Jl. J. ('.,ndll!ulll, Jt.J-:. 

Cppt'r Subm·dimtkl. 

:\lr. :\J. Ga~hml 

Lower 
Subo1·di11ates, 9'r. 

'I'. \V. Bahouau ................................................................................ . 
,. W . .Skilliu:.:-
,, J. H.:;, Wilson 
., P. Willinms 
, :\1. C, Pt'ttt_•r:< 
, JagriAmbtl Pm:<J.ul 
, l'. C. Byrne 
, A. C. Do~ 
" r. ~iwp~on 
,, I'. N. l"nr 
, E .• T. H. Hmthy 

Ph 0 t 0. ·Lith 0. !llnjor H. :\frC. C:owi<', R.J-:. 
Office, Calcutta. CnJ•t. i-1. W. ~. H:unilton, li.E. 

Mathematical In- :\lr. T. A. Ferrier 
strument Office, 
Calcutta. 

---··--~--·---------------------1 

SUPERINTENDENT. NORTHERN CIRCLE-Colouel W .. r. Bythdl. '"''· 

No. 3 Drawing 
Office, Mussoorte. 

No. 1 Party, ... 
1\·,, ... /woir. 

No.2 Party,. 
J'llliJIII•. 

No. 3 Party, .. ,.,,,.r/ l'{lll'lllo'i'~. 

No.4 Party, 
f 1/1/t o{ J•, (I/ I'" 1 ~ 

No. 20 Party, 
,1f,.,.,.,(' ,,,.,,I'll /Ill"· 
,'\u/,.,,.,,,,,.,,. (U··"'"""' 
/),·!~"~· u .. ,,~~·. 
Jl,, .... ,,rJ, ( 1.'··1111111111 

/),·,~il), ,•.:,.,./, ~·,·u: 

h,',r/l;a, J',·~lw ,,.,, .. Hot" 11 ", 

,/ulluotolu,·. f,,,,.,j,,.,,., 
:-;, ,,,.,,. "'"' fj,,~J •• /t. 

Riverain 
tnent, 
J'""·'''''· 

Detach-

Simla Survey 
Dt:~tachment, 

·"''"''''· 

lmprrial Officas. l'I'OI'ill.citrl U.tfit'f'l's, 

)lr. II. W. Hi1ntit' 
.. J .. \. Freo•mnH 
, M. C. l'cttt•n; 

Upper S11lmnliuates. Lower 
S1tbordinates, etc. 

.... 4:? Clerks, Suneyoril 
and Druft.smen,&c. 

Lt..('ol. ('. II. D. H,l'olo•r, (',U:., )Jr. F. B. l'nw.•\1 ........... Jlr. Xatlm Sing-h, R.:<.. .. 33 Sur,·eyor;;, &c. 
11.s.o., ll.f:, .. U . . r. i'i. Hut• 

.. 1-1. H. H. lluuhv 

.. )1. ('. l't•ftt•f:l • 
, 1'. A. '1'. Ko•nny 
.. IJ. K. U('nnic·k 
., H.{'. llau~nn 
.. '"· .J. n. ~lin,.,. 
, 1-:. ,J. H. llunhy 

,, X1t1mk Chand Puri, 
, Hami•l Gul 

B.A • 

. .. )Jr. B. U. Hu~elws .......... Mr. Clnmi Lal Kapur .... . 
1-'. B. l'ow,•\1 . ,. Lak~hmi Dutt Jo:~hi 

.. .... 40 Sur\·ryorll, &c. 

l'nJ•Iuiu F. 1-' llnnl<'r. r.A. 
('uptuin f. II. 1-'nott. I.A. 

)ruj"r L. ('. 'l'ltuillit•r, I.A. 
('ul'luin IL Fn~lt·r, 1..\. 

,. Kunnk Sind• 
" n. E. 1-'nnboll,. 
,. .1. II. Jnl•n~on 
.. · J. A. Caln•rt 

Mr. H. II. H. llanll\' 
, K .1. Bi~e~::io· ' 
.. E. B. W,•st 
, H. 'I'. Hu~thf'~ 
, (i. E. H. (\)oprr 

)l••tinnultlin 

. .. )Jr. II. \\'. Tlig-~iL' 
E .. 1. Bi~~i·· 
II. l'. D. :\lo1·ton 

... T. C'. ('. L·~•rs 
,. Duni C'hunol l'ttri 

...... Mr. )lnhomf'tl Lntf Ali.. ........ 55 Sur\'('yors, &c. 
, Mulnuunmd llusniu 

. )!r. MollJITUlua•IIIusain Khan .. 4i Sun·eyors, &c. 

)Jr. A. Ewin:.:- . . ......... l\lr. Jlhannn .. 
, F. ( ·. Suiut 

................. 27 Sm·,·ryors, &c. 

.......... )lr. ~~~~~" lla~ l'nti, lt.s .... ~lr. l':m1s Hnm ..................... S.'\ ~nn·evm·~. &<'. 
Yi,lya llhor Vl10p1,L 9 }'i1lib ''l'ah,ildar«, 

Knuungo.•s, &c. 

............................ ,., )Jr. r. ~: ('. }o'"'Ht•lt 

W. II. :-:,",..:.:-
.. 0. ll .• Jo(·k~,;n 

... llr. ('luu1i Lal K.q1ttr ............ U Snr\'eyo~, &c. 
, !'ant.~ Ham 
, Imam Diu 
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TABLE 1-(Continued).-DISPOSITION OF OFFICERS, 1914-15. 

SUPERINTENDENT,) SOUTHERN CIRCLE)-- Colonel 1'. F. U. Ht>nny-Tailyour, c.f:.T .• !:.~·. 

No. 4 Drawing 
Office, Bangalore. 
Tm:iniuq Sccfim •. 

Jlung,;lm·r. 

No.5 Party,. 
Ct'l!tral Prwiurt>.~ 

a 1ul RPra r, 

No. 6Party,. 
Bcrar, B••mba!l 

nml 
Jlydff(l/l(ld. 

No: 7 Party, ........ .. 
Mndra..~t Afy:.ore 

(!J!(t 

l'rmdicherry. 

No.8 Party,. 
Jfmlrll-"'. 

lmpt'rilll Uffir:criJ. L.Pil't>r 

.•; u /mrrJ. mlll"ll, ,fc 

.\lr. .f. II. Xiehnl . 
!-'. 1'. Wul~h 

Mr. n. \'. ~liMI)"Uilll Rnt• 

P. It Amler:<on 

l\lr. W . .\1. Oorman ......... .\lr. 
:-:. K .\h·.\ · 1-'. Fwltliug 

lLu·i Uoun ('lun~>hl> ];, l'upiL·. 
.lo1o1nh•kar 

J.;. N'. ~M'''""III, II.A.} Pulin Bo•hari H<'y 
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.\l11kPrji 
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F. C. l'ilehl'r 
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C. II. Pir>;.ml 

l\lr. ~:k'llllth n.~ttu .................. :\::! ~urn•ynl'll, .h. 
r.ieutenu.nt. n. s. Wtlhnh, I.A. 

Lient .. (;ol. F. W. Pin-ie. I.A. 
Mnjor Is. C.' 'J'Inlillier, I.A. 
Cuptnin K. W. l'~'l'. R.l'.. 

J)umo•lnr Kz1•1ilkur 

A. v. J)i(•ki>OII 

Mr. 1'. H .. \w!.•t"l<on ~~~·- 1!11111 Stlmytm lltlstir 
E. A. :\l1'Y•'r 
Haii ,\1-.Jnl Htlhim. K.n. 
F. 'H. Kitdll'U 
H. H. liil•h'll 
J. c. :St. ('. p.,l],.tt 
K. S. {ini~dachari, JI.A. 
J. O'C . .Fih.patrick 

Lient.-Col. 11'. W. Pirrie,J.A .••• Mr. W. ~1. Horman •••.••... Mr. 
Captuin J.D. Cllmpbell, B.E. ,. C.:->. Littlewood (Died , 

Ab:lul Hnkk, K.~ ......... ,,,, :0'\1 ~urvt>yon, & ... . 
Korlundr•ru l'l111mhmno. 
H. fliLlrol<imlmmurti Rno 

.\ln_io1· L. C. 'J'lnlillier, LA. 

.\!1tjorC. M. RI"1>Wm•.luot.n .. li.Y.. 

lGth AnVU<t 1!115 ). 
V. W. Morton 
c. wl-..t 
H. H. P. Butt.-.rlio•IJ 

.• .T. C. l"t. C. Pnll('tt 
N. R. Harilmm lyer 

Mr. \\'. fo'. E. AJ,un>~ 
H. 1-'. Xorm.m 

• ..... Mr. A"'"''""''' IJionll<liJ..~ ......... :lfj ~urvo;oyono, &ll, 
~huulhn•. H..s. 

.J. H. Wil\iums 
P. K('nm•~~;v 
l\1. .\{;dwlr:in, l\luth1linr, 

M.A. 

K. Xura~·auu.~n~mi Clwtti 
,, P. s. \'t'Uillli<\"U.Illi 

SUPERINTENDENT 
EASTERN CIRCLE-

f fJieut.-Colonel C. L. Robm·t;.;ou, c.M.G., R.Jo:., till 2:lrrl November 1914. 
~ Lieut.-Colonel R. T. Crit·htou, c. I. F.., I.A., from 24th NovPmbm· 1914. 

Imperial Offirtrs. 

No. 5 Drawing 
Office, Shillong. 

l\lr. I,, .T. Barrinlcton ......... 
,. ,f. P. Barkl'r, HPtinod 

)fnl'C'h 2nd, WlO. 

Lm'Je'" 
,o..;ulmrdillflt-f'l, ,{·c, 

................. :?2 ~nrn•yo111, Drufta. 
men, &:e. 

No.9 Party, Licut .. Colmwl r. L. Robertson. Mr .. J. Rmith .................... Mr l>ulhir Hui. !!!l ~un.-o•yont, &-c., 1 
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B. C. KPwland 
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,. A. K. Mitro~. 
Y. P. Wainri~~;ht 
W. P. fln.lf'..-
0. N. Banerjl'l', R.A. 

No. 10 Party, ........ l\lo.jor E. '1'. nich. R.K ........... .. Mr .. T. Hmitl1.. .. ....... bh. Hayut. MulumLIIILIII, K.s. 
M11ung K)">H\' Np•in 
THdn•wln~ ~11th Su.llll 
Hum l'nl-l<lul 

• .. 2:.! 8urvt'Y"I1L, oh•., ·l 
.Soldio•r Surn•yon~. fJppe:r B11-rmn. 

No. 11 Party, ......... Co.ptain L. G. Cro~<t.llwllit, I.A .. .. 
Uppi!T Burmn. 

,, \V. G. Jarlx, 
H. H. Simnns 
V. \V. ~lort.m 

,. Asnmt-Uilah Klmn, K.s. 
,. C. H. Ro;oxtou 
,, A.!<'. Murphy 

l\lr. J. 0. Groiff ............. .. 
,. A;omnt-UIIah Khan, K.s. 
, A.M. 'l'alo.ti, L.C.B. 
, lo~. FJ. R. f'a]\'Prl 
1, A. J. Rooth 
" R. :M. W)11.tt 

Mr. 1-A~luntlll l>tlji JwJu, ll.fl, ... 32 Surv••ynn<, llnlff.lo.. 
ml'n,&c. 

No. 12 Party, ......... Licut.-Colon~l A. Mrol"'::, I.A .... l\lr. W. Rkilling ............... Mr. N,u,ak Clumtl Puri, fU .. 
A.«sam. Pmmwlumnjan Hay, R.fl. 

. .. M Rurwyon~, &-c., 7 
Sotltlit•r Sunt•yon. 

,, F.. M. KPnny 
, P. C. Mitrn. B. A. 

H. H. Creed 

Andamans Detach- ............................................. Mr. E. Clnudiu" ....................... 8 Aurveyono. 

ment. 
. 
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TABLE 1-(Concluded).-DISPOSITION OF OFFICERS, 1914-15. 

SUPERINTENDENT OF THE } . . TRIGONOMETRICAL SURVEY- l<~ent .. Col••nel <.. P. !,enox·Conynghnm, a.r.. 
Upper .Sul>ordinalel'l, Lmrer Rubrn·,linolell <}'c. 

lmJ~t'Tiul tJffirt'Ttl, l'rur•rurwl O.[ii,.rr:~. 

Trigonometrical lfr. J. ,j,.nnaaff !lunt,•r, .v.A.. 
Survey OtHce, 

Debra nUn. 

Mr. H. A. Cht,rrit>r .. 
llauuuuu1 l'nll'IIJ. 

:\lr. ~>1rnt Kunnlr :Muk<'rji.. .................. . 

'l'rni•lf'ng .'1•·/H,nl. ......... ('aptuin \V. )<J. Perry, R.£ ... . 
. ................. Mr .• Juwll B,•h:u·i Lal 

Amir Al>~lul Snlam 
)lathtb .\hmaJ. UmU-r tr""""fl· 

No. 2 Drawing 
Office and Forest 
Map Office, Debra 
DUn. 

No. 13 Party, 
( A~lrunomu·al). 

No. 14 Party, .. 
( 1't·mlu/!uw•). 

No. 15 Party, ... 
('l'riUII!III/<1/WIIj, 

,. Giril'a Snnker Ral('clli 
Jlau nt llam Vohra 

, A umlyn Chnron Ghosh 
Ghulam 1-fnsuu 

., Ish war Siu~.rh BE>ri• 

.. Jag~:leel<h l'm~d va~tuv 
, ManzurAii 'falxt.1'abaee• 
, nopal Lnl 1tlitm 
, Prutul Clumtlrn Sen 

Gupta. 

Und~·•· fl'aining . 
•Di8ehan;ed 3Uth 

April IU16. 

Al~~jor- G .. \. lll>ar.eley, R.R ....... Mr. J. Smith ................ Mr. Ham Siu~h. R.s ............................................. .. 
0. C. Olll'nlnch , .lalllllil. Pru..•<nd 

Lil•nt-Colont•l G. P. LC'noz:. 
lJonynglmrn R.E. 

Major E. A. '!'andy, R.R. 

Major E. :\.1'andy, II.F.. 

, 11. C. W. Htotcsbury " Shib L~l 
0. N. Pusliong 

, Ahdnl Karim 
, 0. ll. J\tekson 

.. ...................................................................................... 3 Cotnpnt-el'il, &e. 

Mr. L. William!< 
G.~\. ~urmnn 
U. '1'. W)lltt. 

, A. J. Moure 

.. ........... llr. St\tish Chnndm. Uuklmrji ... 3 Comput-et~, &e. 

No. 16 Potrty,. 
('J' .. l<ll). 

................................................... M1'. ~n·d .\ulad Hos.<t('iu K B ~-yc>d :t.illt• Husnaiu' ............................................... ::!0 Computt•rs, &c. 

No. 17 Party, 
(J .. ·r..!ltnv). 

No. 18 Party, ...... . 
( J/ri!JIIt'fir ), 

No. 19 Party, ....... .. 
(/la!ic [,ttU'). 

Exploration 
[,, ('lrlnc.~c 'f••,.l.-i.•tnn 

!l'il/, ('t!!', J-'diJIJ>O ~~~~ 
lo'diJlJ>I. 

., U. H. Luxu. 

............................................. Mr. H. G. Rl11nv .................. Mr. Knruun Kuimll' Dn~, B.A ..... II Contpnter~ &c 
, JJ. H. J,uxu • · 
, J. )lrCrak,•n 
.. 'f. 1''.1-i.itd.Jl'll 
, ~L S. (jaueNJ. Aiyar 

.Jiyn La\ l-'ahgn-1 
, N. N. Ciluckcrbutty 

;\lr. F.
1
•
1
. Cl'. J

0
. Bond ............ Mr. Bidhu Bhusuu Shomt> ....... . 

, . . . Mort(lu 
, l~amn l'nt-o:td Ray, B.A. 

:r'i. R. l\l:u;umo.lar 
Ra.j Halulllur Mat.hnr, B.A. 

Captain W. }o!. Pl•rry, !!.& ................ .. 

18 Kecorders, &c. 

1 Computer. 

~lnjor H. Wt~oJ., R.l':........................... M J p ............................ :. r. amna msud ................... 1 Surv(lyor 

In ('rn/ral :hitl trith Sir 
Aurd 8hit1 ..... ............................................................... ~~ La! ................................... mr. Singh, R.B .................. I Surveyor. 



CONTENTS OF PART :!.-FIELll WOHK. 

I.-TOPOGRAPHICAL SURVEYS ... 

11.-FOREST SURVEYR 

-Tn.h\(' II, !Jrogrcss since 1905 ... 
l'agt!, 

H 

Table III, uut-tmns nntl costs... 9 
Northem Circle 10 

Southern Circle 10 

Enstf•l'll Circle 11 

-Northern Circle IH 
Southern Cirf'il"' lH 

Eastern Cirl'le l;J 

!!I.--cANTONMENT AND LAROE-SCALE SURVEYS -Cnntomlll'llts 15 

IV.-TRIGONOMETRICAL SURVEYS 

Punjab Hin•ro.in Detachment ..• 16 

t:iimln Surny Dct1whmcnt 

-Astronmnienl Latitudes ... 
16 

IH 
Pendulum Ol.H;l·rvations ••• IR 

Trinngulu.tion lR 

Tidttl Opcro.tions ••• 20 

Levelling 21 

Bnsc Line Operations 21 

l\lngnetic Survey 22 

V.-GEOORAPHlCAL SURVEYS AND EXPI,ORATION-- i3 

Vf.-MISCELLANEOUS- 28 



8 t'IELD \\'OHK.-TOPOGR.1PHICAL Sf/lWEI'S, 

·PART 2.-FIELD WORK. 

I.-TOPOGRAPHICAL ~URVEYS. 

13. The two following tables show respectively the prol(l'ess 
of the topoj..,tTaphical programme assigned to the department in 1905, 
and the out-turns ami t'OBts of different parties during the year under 

report. They are follow<'n hy brief description• of the work of each 

topographical party. 

In HH3, the Secretary of Stute sanctioned 1t- scheme for the reduc
tion of the scale of survey of certain' spnrsely populated areas of India. 

This will ~JTeatly reduce the are11 of survey on the one-inch scale and 
conAequently accelerate the rate of progress of topographical surveys shewn 
in Tnhle II below. In orrl••r to give a better idea of what work actually 

lieR before the dtJpartment, it may be remarked that of the area remain
ing for survey nhout H20,000 square rniieR are likely to he surveyed on 

the half-inch or smaller Rc>ale. 

Table H.-Progress of Topographical Surveys since 1905. 

Surv!'y yenr. S<'zll<>s of Sm·v<'y. 
Northern Sou them Eustem 

TOTAI,s. Cirde. Circle. Circle. 

---- ~----~--- --~·---- -

' 
i S•!· ,.,;1-..lsq. ,;1-..1 Sq. miles. Sq. mUes. 

]l}();'j.()fi ···I MoRtly :!-inch nnd l-inch i 6.27H I 1.660 I 10.322 18,260 

1906-07 ... I ditto 7.519 

1007 -OH ... 1 ditto 14.53(1 

190~-09 ... ditto 1A,624 

7,666 I H,659 i 2::1,844 
I· 

9,:!56 I 12,431 36,217 

12.fi26 I 11,542 42,692 
I 

1900·10 ... [1\IoKtly l-inc-h 23.838 12,532 I 9.736 46,101 
' 

19!0-11 ... ! rlitto ... I 27,528 13,171 9.21H 
' 

49,917 

1911-12 "'I dit-to ... I 23,852 9,1Hi 1(1,654 43,621 

1912-IH ... ! MoRtly 1-in<·h n.nd ~-inch 28.192 13,349 11.836 53.377 

]91ll-1-l "'I flit to ... I 25,052 15,A44 14.H9(1 fifi.786 

HH4-l!'i rlitto 12,334 19.286 5,056 36.676 

Total Areas completed to date .. 187,742 114.405 . 104.344 
i I 406,491 

Approximate areas for the whole : 750,000 1542,800 528.800 1,821.600 
topographical programme. 

I 
Approximate areas remaining !or 

survey. 
562,258' 428,395 1424,456 1,415.109 

... ' ~01 E. --Tho tigut'ell of tht> Nortlwrn Cude for the p.'ttn< l!hl.5--0i, lfH~.O!I 1uul Hll2--H havo 
h<•••n lllt1•n•d 11i111w tlw puhli,•utinn of t.hl' G{'nl'ral Hl']Klrt for thl' Yf':lr l!II:J-11. 



FIF.Ln WOilK.-TOl'OGJUl'HICA.L SUUI'f.'YS. .. 
Table !H.-OUT-TURNS and COSTS of Topographical Surveys, 1914-15. 

PARTY "''d LOCALITY. 

Chnrncter of ground. 

No. 1 Party-Ka.<hmir. 

,\[ountainous and woodetl 
Very high Himalayas 

No. 2 Party-Punjab. 

~l'ale nnd tyllO of :::;urvey. 

•.. l-inch Survey 
... i-inch Survey 

Plains, irrigated and non-irrigated l-inch l;urvcy •.. 
Plaim, sand kills and rocky outcrops l-inch Revi~ion Survey 

No.3 Party-United Prm:i11ces. 

Plains and 1voodcd- h·,:lls ... l-inch H<'~mvey ... 
Open and wooded pla·ins ... l-inch Ht>vision Smwy 

No.4 Party-fTuilt'd Pro1'inn'~· oud Nf'Jllll. 

Plains 1voodcd ... l-inch H('sm·vcy ... 

... 

... 

... 

... 

1

- ~lJ_:r'_Tl'Hl\o: _

1

1 TOTAL t'OST8. 

Surn·v IUHl 
Areas Tot:tls 1 :\Inpi,ing . HE MARK~. 

. 

1

1 
on t'al'h till nil I 

SC'n\(', Seuks. 

Sq· miln. 

- --- -

2,1%) 
2,440 ·.wo l 

844 ( 
3,394 2,500 ~ 

l,ll.'iH ~ 
3,028 l,tiG\l) 

. 
' 

I 
a,-ll\7 I 3,467 

I 

I 
I 

Rs. I 

I 
s~.a22 tl 

I 

I 
' 

71,500 

Hf1, \Ill~ 
.I 

.I 
I 
' ' 

liti,:·\;",.J i I 

('(>lft

rffi('S. 

Rs. 

NORTHERN 
CIRCLE. 

36'1 • ""''"'''~ "'· 1,730 
<'"~t 11f IIUW<' "I 
l't•rMil- H1doo•lo 
fl,·lu••lomo•nt. Thi• 
llo•!ut•hn••·nl \\'!1" 
al><•li~lwJ uwl 1111 

\\~>rk Wll$ Jom~. 

21'1 Hm·lmJ, . .., n~. :\.+\"-~ 
nn 111'<'<>\lllt nf /'ay, 
,\'.·. .,f 1-:~talo ,,h 
ml'nt nf :--;,)_ -~ 

!'art~· ••tupln~t'<l "'' 
~' '""I'J>I!lJ.: 111 
~(>. 1 l'url)'· 

28'4 = hwlmlo·~ 11"' !~Xo-UI-S 
umi 'i ,."-l!f.U.:J ''"~! 
nt' work on 
h:urnn1m nnol Ham . 
n.J!!'.Ir 1-'nrt•--t~ r•·~
JW'<'ItH•ly ol.•l-ituhlo· 
tu I 1,.. i'or••-•1 
I )o'J<Irl Ull'll!ll Co>II
Ct'rll•••l. 

19'1 -~ Exdu•\.·~ n .... :l.l\"-1 
••n IU'<'<llllll of t~n. 
.to·. uf t'-<tahli~f, 
llll'lll t'UIJ>looyo ... J on 
I liiiiJ'J'HliC in 
Xn. I l't~rl)'. 

TOTALS, NORTHERN CIRCLE:- 12,334 sq. m. Rs. 3,12,174 Cost· 25 .3 rate 
~~~~~~-=-~--~--~~~~~~---------.--~~~----

SOUTHERN 
CIRCLE. No. 5 Party-C;ntral Prnn'ur1·.~ oml .n•mr. 

1-ntricflfc hills, oprn 1mrlulntino 11-inch Hm'\'t'Y ••• 
plateau and cnli iva ted plains. J 

Fonst·clad hills ... l-inch Hcvision Sul'vcy 
Ditto ... 2-inch Survey ••. 

No.6 Party-Berar1 Bmnbay mul llyderabUfl. 

Varied, mostly undulat.iny ... ~-inch Sm·\•ey ... 
Intricate hiUs, rongh country ... l-inch XUl'\'CY ... 

Open plains and nndulrting ... l·inch Hevision Sul'vey 
bdricate, 11Jith thin forest ... 2-inch Survey ... 

No.7 Party-.Madras, nry.~ore awl I'owlicherry. 

Rocky hills and cultivatcdpWins l-inch Sun·ey ..• .. . 
Undulating plafean ... l-inch Hevision Survey .. . 
Rocky hills, partly wooded ... l-inch Supplementary Survey ••. 
Low hills and open plains ... 2-inch Survey ... ... 

Sq. mill'.~. U11. 

3,07111 

1,35~ l 

5,0961 
2,~61 

2~~11 

i:~~~ 'I 11141 
-IHfl 

' 4,435 71J,7fil 

7,640 

5,423 HH,IH:J 

('o.~f· 

rtlfra. 
U/j, 

18'0 i 

12'6 1 

I 

16'3! 

No. 8 Party-Madras. ,. 
Hiah forest-clad Mlls -·· l-inch Sul'vey ... 1,2HO} 

1 788 Undulat-ing enclosed coast countru 1~-mch Surv~y ... ::: 50H • 
1 --------~------~~~--~--~~~~--

I 

62'4 1,ll,fi21 

TOTALS, SOUTHERN CIRCLE:- 19,286 sq. m. Rs. 3,75,360 Cost- 19.5 rate 

No~ 9 Party-Bengal. 

No. 10 Party-UppeT Bztrma. 
••• l-inch Survey .•• 
••• l-inch H.evision Survey 

Mostly hilly and thickly wooded 
Ditto ditto 

... 

... 
Ditf{) ditto ••. 2-inch Survey ... ... 

No. 11 Party-Upper Burmu. 
Hilly and densely 1voodcd ... l-inch Revision Sun·ey ... 

No. 12 Party-A.-sa•n. 

0 l h . 1 l { l-inch Survey •.• 
pnl arn: "Y" grm1s coverer 1 1·nch " 1 t S · d > 1 d z - ~-,upp emen o.ry urvey 

platns an "enst· y woo er 2-inch S . 1 ·u . nr\r-y ... 
11 8. 4-inch tipr-cizll Forest Sur\·ey 

... 

... 

... 

... 
Andamans Detachment-Andama11 I~·lamis. 

Densely tvooded hills and mangrove 2-inch Skeleton Survey (un-

I _ s,,:~"il···~ . -I n •. CoBl
rall'/l, 

Us. 

EASTERN 
CIRCLE. 

No d••tn.il ~tU'Vt.'Y w11.10 
nwh•rtako•n hy tiJi>~ 
purty Juring th" 
yo·ur • 

1,833} 
57 

178 

315 

1,8-11 I 2t3 
358 (b~ J 

31 

225 

I 
2,068IJ,:?J,(jlj\j{IIJ 

' 

315 r,,tttJ 

I 
2,448,1,·&11,:!:'11 f ... ,f 

49'8 
I 

I 
16'4 

(IIJ Jo:xclutinR ft~. 
:111,:!111, f''I:Jll'l"l"ol 
on lun·Kt il'lllflolury 
~un•·y~. ~1'1yrnyo 
I )ra v; IIIII' ( llli•·•• ·~n•l 
in~l rud!OJII carup 
I<Jr l"'l'il>~. 

So. l-ru•·b lm~ppin~: 
W•~~ done dunnl( 
ttw y•·nr. 

(b/ ln··lad•ot~ 21 "'I 
milo·>~ ,., •. ,·iu.l ron. ... t 

1 ~urn•y. 

57'21 (t'l 11>.-lu•l••ll n. 
)11.11!1:1. f,.r "1"''''•~1 
l••n·>~t ~nnl')'do·t.it-

225 I I 
211,9'27 t•IJ. ga·o 1 I•'' Krr-lu•ling "''"'' 

1 u!.]o• to Jo',.rwtl 
l>•·t.urtru•·ut. 

I 
I ,f 11wp\•inl{, to t,.· 

d"'"' •Y 1-'(..tn,.t 

1-------· -----------------'----'---'----'-----:'"'" o~;_ •.•. _. --
Cost· 57.5 rate 

swamps. contoured.) 

TOTALS, EASTERN CIRCLE:- 5,056 aq. m. Rs. 2,90,997 

GRAND TOTALS:- 36,676 sq. m. Rs. 9,78,531 Cost- 26·6 
rate 



10 FIELil \VOHK.-TOPOGJIAPHICAL HUJIVU'S. 

NORTHERN CIRCLE 1•''"" index map No. n 
14. No. 1 Party.-The reduced urea of survey shown in Table III 

is due to the curtailment of the winter programme of field work. The 
Party kept only one detachment in the field which worked during the 

)ate autumn a.n(l the following summer in the high Himalayas near 
Kit,htwar, awl to thu North and \Vest of tha,t pl;\ce in Jammu. State, 
the country varying from 3,000 ft•et to over 20,000 feet in altitude. Two 

khala~is lot-~t their lives by accidents in climbing these heights, and difficul

ties of transport and of weather were considerable. 
Trian~ulation in advance was curfied on south\\'arJs to the neighbour

}lOod of Dal11oUsie and is now complete down to the plains of Gurdaspur. 
The bulk of the Party remained at Mussoorie throughout the year 

and a. pro;:.{ratnme of half-inrh fair mapping has been commenced by that 

portion of the Party which did llllt take the field. 
15. No. 2 Party.-This Party surveyed a tot.•! area of 3,394 

square miles on the l-inch scale in the districts of Hissar, Karnal, 

Hohtak, Delhi, Gurg-aon nod in the States of J ind, Pataudi and Dujana. 
The country surveyed was flat except for occt1sional sandhills and rocky 

outcrops; portions only being canal irrigated, 
In a(ldition, triangulation and traversing of 1,200 square miles and 

~H4 linear miles reRpectively were carried out for future half-inch detail 

survey in parts of Alwar and Bharatpur States, 

16. No 3 Party.-This Party surveyed on the l-inch scale an 
nrea of ::1,028 S(jll!tre miles, of which 1,359 square miles were re-survey, 
ami 1 ,GG9 S(JU:lrt• miles revision survey. 

All the work lay in the United Provinces and embraced parts of the 
following districts, Bijnor, Saharan pur, Debra. DUn, G,trhwal, M uzaffJ.rnagar, 

1\Jeerut, Naini Tii.l,. Bareilly, PiJ1hhit, and Sholhjahanpur. 
\Vith ·the exception of a smaU area of the Siwalik hills in Saharan pur 

anti Dehra n~-m districtt~, and a part of the Kum:.tun hills, east of the 

Gan~·s river facing Hardwar, the country surveyed was flat; forest-clad 
areas were encoui1tcretl along the foot hills, also in the Tariii tahsil of 
Naini Tal cli~trict., and in p:uts of Pilibhit. 

17. No.4 Party.-This Party surveyed an area of 3,467 square 
miles of re-survey on the sca1e of 1 inch to 1 mile in the districts of 

Ihra llanki, Fyzfl.hiid, Sult:!npnr, Partft.bgarh, Jaunpur, Ar.amgarh and Basti. 

The are'' consists of plains of which the gre:lter portion is highly 
cultivated and covered with orchards, mango trees being in abundance. 

It is well-wooded hut there is no forest thouo-h scrub J'nno·le occurs in 
' t:l • t:l 

many placcH. The principal riVers that run through portions of the area 
that came under survey are the GohJTfl and the Gumti. 

18. Recess Work.-The whole of the area surveyed this year by 
the Northern Cirele will have been fair-drawn by the parties before they 
take the field next season. 

19. The work of the followino-
n 

to this C'il·cle, is reported on 
(Crtntmun~nt;-Ptc,lljab Ri.ve1·ain 
dctnchment. 

party and detachment~, also belonging 
pages 15 to 17. 1Yo. 1!0 Pa1·ty 
detachment awl Si,mla Survey 

SOUTHERN CIRCLE ("'a' index map No.2). 

20. No. 5 Party.-This Party surveyed an area of 4,435 square mil eo 
in the Hoshnng-<lbaU, Nimar, BetUI and \Vardha districts of the Central 
Provinces nnd in the Amr:toti and Akola districts of Benlr, triangulated 

nn nre!l of 3~506 square miles in the Nimar district of the Central Provinces, 



FIELD \VOHK.-TOl'OURAPHICAL .SUIII'El"S. 11 

in the Buhlana, Amraoti and Akola di8tricb; of Beril.r, in the Eo1st Khrlndesh 

district of Bombay and in the Indore State of Ct!nk:ll lntlia, und tr,\Vtli'StHI 

42 linear miles in the Buldana. anti Akob Jistrids of Ber:i.r. The n:1ture 

of the country surveyed varies considerably ami e(_msistt:~ of fore~t-clatl 

hills of the Siitpura and Gawi1guh ranges, uwlnlotting anti cultiv.th~d 

portions of the Sf1tpurii. plateau and highly cultivated plains of B~ri1r. 

21. No. 6 Party.-Thio Party surveyed an ;lrea of 7,G~O S•JUare 

miles in the Buldima Uistrict of Rer;.ir, in the Eust Khamlesh and Alun:ltlnagar 

districts of Bombay and in the Aurang:i.hii.<l, Pal'bhani ll!Hl Bhir districts 

of RyderabaJ, and triangulated an area of 7,:335 Sf!Uar~ miles in the llhir, 

Osmanabad, Nantler, B1dar and Niztim:l.b;hl ( lndl1r) t1istriets of Hytleriihtid. 

The country surveyed is of a varied nature, consisting to the north of 

intricate hills and to the south of broad undulating v.1lleys nnd culti\'ated 

lands broken by rocky ridges with occasional high ond rol'ky th.t toppetl 

hills. :More than two-thirds of the area under survey is in Hytlerilbad nntl 

was mostly surveyed on the ~-inch sC'a1e. 

22. No. 7 Party.-This Party surveyed an are" of 5,42~ so1u"re 

miles in the North Arcot, South Arcot and Chingleput districts of 1\latlra~, 

in the Koli\r, 1\Iysore, TumkUr and Bangalore districts of Mysore and in 
the French settlement of Pondicherry, and triangulated an area. of 2,:109 

square miles in the Chittoor, Chingleput, Cuchlap.1h, North Arcot 11ntl 

Nellore districts of Madras. The country consists of forest-clad hills mostly 

reserved forests, lower rocky hills covered with scrub or tlevoid of vegetation, 

open cultiv•ted plains with detached rocky knolls and rocky outcrop and 

the open undulating plateau land of l\Iysore. 

23. No. 8 Party.-This Party surveyed an area of 1,788 squaro 
miles in the Tiunevelly district and the Tr;tvancorc State of Mudraa, 

triangulated an area of l,3U6 square miles in the Tinnovelly di~trict, and 

traversed 144 line~tr miles in the Tr<lV~lll'20re State. The country surveyecl 

is very VJ.ried in clnra'.!ter an1 exten ls from the dens~ly inhabited antl 

intricate country along the CO;tst to the high ran6e of mounbius sep:wating 

the Tr:1vancore State from the Tinnevelly di8trict, most of the hig't hrrouml 

is forest-clad, uninhabited and difficult of access. The survey was laborious 

and entailed consitleraLle hardships on the members of the party. 

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

the Southern Circle will have been fair-drawn by the parties before they 

take the field next season. 

EASTERN CIRCLE < "'''' index map No.3). 

25. No. 9 Party.-No. 9 Party traversed an area of 2,870 R<JUare 

miles in the Bun.Jwan, Nadia and MurshitLI.batl Uistricts, in which 1,244 

linear miles of theodolite traverse in advance of dutailetl topo~'l'aphieal 

survey were completed. The country is absolutely flat nnd thickly populatuol 

particularly o.long the banks or the large streams, but vet·y low-lyin~ and 

consequently malarious. Communication was easy hy means of carts, 

but some difficulty was experienceLl in procuring them as the people wPro 

not always reaJy to hire them except at monthly rates. The tr.lvcr.,.ing 

was based on the stations of the Calcutt. ll!eridional Series of the Gre"t 

Trigonoruetrical Survey. 

curtailment of the field 

traverse camp was 

nt Shillong. 

No detail survey was undertaken owing to tho 

programme. The Party with the exception of one 
consequently employed on hall-inch mapping 
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26. No. 10 Party.-No. 10 Party surveyed an area of 2,068 

square miles in the Katha, Myitkyinil and Putao districts of Upper Burma 
inclurling 400 fllluare miles of country bl'yond the Burm~-China Frontier 

and in unndminiHtererl territory. !3,320 square miltls were triangulated in 

the Myitkyinii and Putao districts and 164 linear miles of forest boundary 
sun·ey!'C wero complete,l. The country surveyed varied from the low lying 

Kaukkwe valley in the Katha district which was less than 500 feet above 

sea lovel, to tho high hills along the Burma-China Frontier, some of which 

were over I:l,OOO feet high and covered with snow during the winter 
tnonths. Both plains and hills were thickly wooded and it was -difficult to 
obtain viewH of the surroun(ling country except where ground had been 

clearP.tl for cult.ivation. 
27. No. 11 Party.-No. II Party was employed on half-inch 

mo:Lppin~, only a ~;mall section of the party was employed in the neighbour

hoo'l o[ Maymyo, on the revision survey, on the l-inch scale of 315 

square miles and on the traversing of 195 linear miles of forest boundaries; 

for E-~pccial forest surveys. 
28. No. 12 Party.-No. 12 Party surveyed an area of 2,44~ square 

miles on all scales in the Sibsitgar, Darrnng, Nowgong and Lakhimpui

dit~tricts of As~am and carried out 858 linear miles of traversing. Of the 

above area, 353 SIJU:ue miles comprised a 2-inch scale survey of reserved 

forests and :n square miles of special 4-inch forest survey. The country 

uncler survey consists partly of the alluvial plains of the Brahmaputra 
valley and partly of the Miklr Hills which rise to an elevation of nearly 

4,500 feet and are almost entirely covered with dense forest growth. A 
considerable portion of the plains is under tea and paddy cultivation 

interspersed with large tracts of tree and high grass jungle; most of the 

latttlr area is flooded during the rainy t:Jeason and is swampy and much 

cut up by "bils" and streams. 

29. Recess Work.-The whole of the area surveyed this year in 
this circle will have been fair-drawn by the parties before they take the 

fiold next season with the exception of seven sheets of No. 10 Party of 
which the fair-drawing is well advanced and will be completed later on. 
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II.-FORE8T SUHVEYS. 
30. During the year 191-J.-1.5, the forest survoys ha\·e, as u:o~u:.t.l, 

been carried out by the topo;_{raphical parties of the Survey of Indin. In 

the majority of cases, the sun·eys were executed on the scale of 2 inches 
to the mile but in some few instances, the work was done on the l-inch 

scale. A considerable extent of forest boundaries was also surveye(l on the 
scale of 4 inches to the mile. 

NORTHERN CIRCLE. 

31. No forest surveys were carried out in this Circle during the 

year under report but certain areas have been traverserl and triangulated 

for a special survey on behalf of the Forest Department, in the Rfnnnagnr 

and Nuiui Tal divisions. 

SOUTHERN CIRCLE. 

32. Central Provinces (Bera,. Forest Ci,·clc).-The survey on the 
4-inch scale of un area of :3! square miles which had been left over from 

the previous programme, in the Dadgaon and Gumi reserves of the Bulllfi.na 

division, was taken up by Xo. 6, Ptnty, and in arltlition, smull ureus of 

B and C class forests, aggregating 3_ square miles, were surveyed on the 

2-inch scale. Theodolite traverses, amounting to 501 linear miles, were 

also run round the boundaries of these blocks and were plotted on the 

4-iuch scale. 'l'hese sun·eys completed the forest areas in the Bnldinla. 

division falling within the programme of No. 6 Party. 

In the course of its ordinary operations, No. 5 Party Slli'Vl'ye•l an 
area. of 7~ square mileM of Narniila hlock in the Akoln <.1ivitlion on the 

2-inch scale. No new tbeodolite lJomubry traverses wert3 executed in this 

division but the survey was carried out by plane-table tmverr.es and in

terpolation based on points trigonometrica11y fixed. 

33. Madras Presidency.-'l'en reserved forests, comprit.;ing- :t total 

area of 51! square miles, were t:>Hrveyed on the 2-inch scale hy No. 7 Party 

during the year. Five of these forests are situated in the North Arcot 

district and the remainder in the Chingleput district. As n sulliciency 

of suitable surromllling points was available, the survey was carried out 

chiefly by interpolation hut this had to be suppletuentetl hy plane-table 

traversing in parts; it was foun(l impossible, owing to the fta.t nature of 

the country, to fix nuy conspicuous points. During the pro:.,.rre~!-1 of 

survey, all the reserves Wl·re checket.l with the Government notiticatiom~ 

aml the boundary pillars with their numbers entered where they exiAted. 

34. Bombay Presidency.-In the East Kluinclesh district, three 
forest hlock'i, comprising an are<t of 10 square miles, were 1:mn·oyecl hy 
No. G Party on the 2-inch ~;c<.lle an(l their boun(larics, nmountiug to 

27 linear miles, were rigorously traversed by theodolite awl plotte(l ou the 

4-inch scale. 

EASTERN CIRCLE. 
35, Upper Burma. ( No..thern Forest Ci>·c/e).-Xo. 10 Party •nrveye<l 

the Namkwin, Teiulon un(l parts of the Xantan and Nanyinklm reserves 

in the Myitkyiua division, and the Loimaw and parts of the Manmaw, 

Nanhin, Mawhnn und l\lohnyin re~erves in the Katha Ui,·ision, amountin~ 

to 176 square ntiles, on the 2-inch scale. In atlUitiou to theRe surveys, 
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164 linear miles of boundary survey on the 4-inch scale, were completed 
round the Ma.ingnaung, Nammuu, Namma, Nanyiukha and Inda.wgyi reserves 
of the Myitkyina division and round the Nankobin and Namaw reserves 

of the Mansi Uivision. 
Upper Burma. (Southern Forest Circlc).-No. 11 Party completed 

theodolite traverses, totalling 195 linear miles, round the boundaries 
of forest reserves Baw, Baw Extension, Zibi~gyi-Tonbo, Kywetnapa and 

Nyaungdauk in the Mandaiar Division. The Baw and Baw Extension 
forest reserves are for special survey, on the 4-inch scale. 

36. Assam.-No. 12 Party carried out, in the course of ordinary 
topograpical operations, the survey on the 2-inch scale, of the Mikir Hills, 

Kaliani, Panhilri, Upper and Lower Daigurung, Nambar (part) and Dayang 
(part) reserves embracing an urea of 332 S!JUare -miles. In addition, the 
bnhmce of the Knzirunga reserved forest, a game sanctuary, was surveyed 

on the l-inch scale, the Forest Department being of the opinion that 
this scale would meet their requirements. The special survey of the Upper 
Dihing reserve was completed, comprising areas of 21 and 31 square 

miles, surveyed respectively on the 2-inch ttml 4-inch scales; the cost of 
this work has been exclusively borne by the Forest Department. 

37. Andaman Islands.-During the year under report, special forest 
surveys were continued by a detachment consisting of 8 surveyors under 

the superintendence of a Provincial Officer of the Survey of India and a 
detailed skeleton survey on the scale of 2 inches= 1 mile, was made of 

225 BfJUare miles in the island of Baratang and parts of nJidJie and 
'Routh Andaman Islands. In addition, 98 line~r miles of traversing were run. 
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III.-CAXTOX:\lEXT AND LARGE-SCALE Seln'EYS. 
38. No. 20 Party (Cantonment).-During the yenr uw!er 

report, the Party was employed on the survey of Meerut, Dehru Dlin, 
Lnndour, S.1h:iranpur and Hiipur (BabUgarh) Remount DepMs on scale 
16 inches to a mile; and of the bazars of Meerut and Dehra D\m on scale 

6..J. inches to a mile. The triangulation nn(l traver~ing of Pe!ihRwur, 
Jullundur, Bannu, Kalka, Sanawnr, und Bakloh have heen completed in 
advance for season 1915·16. Also during the year Santa Cruz w:HI 

retraversed to prepare a table of bearings and disbnccs of boundary 
pillars. A survey of the proposed pipe-line for new Delhi was (lone for 
the Military Works Department, and the Gui<le Map or ~IURSOorie nnrl 
Landour brought up to date. 

Twenty-one faif ~~1.ps have been sent for publication, eight fair maps 
have been completed and are being sent for publication, twenty-four shoetti 
of Meerut are in hand und 1,1re nearly completed, and nine sheets of Dchra 
Dun and Landonr which have just been suryeyetl will he tlrawu nu\l sent 
for publication iu March 1916. 

The programme for the ensuing ye1tr is the survey of Peshawar, trppcr 
Drosh, Lower Drosh, Chitral, Simla Lines, K:tlka, Sanawar, Jhkloh, ,Julluntlur, 

Fort Lockhart, Hangu, Thai and Bannu and the triangulation and travers
ing in advance of Nlmach, Raw;dpindi, Upper and Lower Top111 Jhelmu, 
Sialkot and Chaman. 

Out-turn and cost-rates of Cantonment Surveys, 1914-15. 

Co~t-rJ.tt's 

Cantoumcmts. Scales. Out.turn Total cost, )H'r U('fl'. 
Rt:~IAIIK~. Acre"'. 8nr\'<'Y 1\1\J 

mnppinf{. 

lk R~. 

Meerut, Sahii.ranpur Remount 
DepOt, Hii.pur (niihiigarh) 
Remount DepOt, Ln.ndoUl' 
and Dchm Diin ... 16"=1 Mile 19,260 41,206'57 2'14 

Meerut and Dehra Diin ... 64"=11\Iile 318 4,694.82 1·!'76 Crrntonment 

145,901'39 I 
Brr:mr~. 

19,578 

Alphabetical List of Cantonments surveyed in the new style up to 1914·15. 

(1) Dehra DUn Cantonment, St'o.lc 16 inches = 1 mile. 

(2) Guna do. 

(3) Hiipur Remount. Dcpilt 

(4) Ka.mptee Cantonment 

(ll) Lamlour do. 

(6) l\[eentt do. 

(7) Quetttl do. 

(8) Quetta CiYil Station 

(9) Rftjkot Cantonment 

(10) SnhiimnJnu· Remount Depi1t 

(11) Sn.ugor Cnntonnwnt 

do. 

do. 

do. 

do. 

do. 

do. 

do, 

do. 

tlo. 

tlo. 

do. 

do. 

do. 

do. 

do. 

do. Surve.ved hy No.4 P:u·ty. 

do. Sun·cyetl by No.4 Party. 
do, 

tlo. 

do. 
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a9. Punjab Riverain Detachment.-The detachment continued 
the work of tra,·ersing aand laying out bases in the areas under water 

action of the Sutlcj, Ravi, and Chenab rivers in the districts of Jullundur, 

Sialkot nnd Gujrflt. It also demarcated rectnngles with permanent mark 
•tones on the hanks of the Chenab river (districts Gujrat and Gujrunwi\la). 

TheRe rectangles are to serve as bases for future survey und demarcation 

of houn<laries in the bed of the river. A small area. of ~imilar work was 
also done at the request of the Settlement Officer along the river Ravi 

in the Sioilkot district. The work has been completed and plotted, and 

traces nre being supplied to the Sott1ement Officers concerned. 
40. The Kiin!}''a specinl survey was started at the end of October 

I!H4 in the Kii.n~rra tahsil in continuation of last year's programme under 
similar conditions as existed during the previous season. In order to 

reduce the coRt no boumlaries were enlarged from the topogra.phicnl mttps 
in the snowY portions and tracts cm·ered with forest reseryes, e:\:cept 

2 miles <1isputeli State houndnry falling in 3 n 11UtS<'iv·is" between Cham La 

and Niirpnr frth8il. 31464 linear and 494 square Uliles were traversed 

antl triangulated. 
41. Under orders of the Puuj;th Government, the SimJa Settlement 

Su,J·vcy was started early in November 191-4 in the Bharauli tract of the 
Simla tlistrict. During Jamwry 1915 the Siml11 Survey proper was 

couunencetl. where, in ndl!ition to the ordinary work 272 stations ( 239 

honn1lary pillars and :{3 stones) with heights, were picked up for the 

Simla tlotachlllent. Arte1· completing the Simla tahsil the Kot Khc.ti tnhsil 
was taken up during May HH5. As the work here was urgently re(1uired by 

the Settlement uuthoritic~ it was continuer! during the whole of summer. 
In all 1,10G linear and 5~ square miles were tmversed a1Hl triangulated. 

42. \\'ith a view to prepare 11 correct 111ap on the same hnsis as 
t.hat of tho KfLn;.;ra Sdtle1uent awl thus to avoid future boundary 

Ui~putes, the RHrvey of the 1\tinyl'(t trltHl.:; road w:ts undertaken during 

Fuhrnnry 1!l U> nt the request of the Executive Engineer, Provincial 
Division, Kan~rr<t. Oft'·sets were taken on traversH lines to various 

honlltlary tnrnin~s and pillars und after applying the necessary corrections 
to 11istl~llCl'H me:umrt.•d along the rotul, for elevation or depression1 the 
re:->nlts were plotted on the scale 200 feet to an inch. Portions of the 

rmHl facin~ lG important bazar!i were plotted on the scale .50 feet to an 
in('.h. The plots were then tested on the ground in various places by 
thn camp otlicer. 1'heo(lolite stations traversed for the. Settlentent Survey 

wen"l o·onerall)r utilized and in addition 418 fTesh poiut.s coverinO" 34 linear 
~ . . ~ 

milt~s were lnitl out. In all :19 miles of the road were surveyed. Plots 
were prepare1l lllltl traceH are heing submitted to the Executive Engineer. 

43. A~ l'CljUired hy tlw Deputy CommisRiouer, Lahore, a small area 
of 719 :H'l'l~S was traversed and Run·eyerl on the scale 12 inches to a mile 
to cheek the hmmrlaries of grasS land in the Laho·J'e Cantonment. 

44. !12 stationS covering 29 linear miles were redemarcated in the 
1\h!ud~tdJ '1'/wl (1-'liHdy area) ut the request of the Settlement Officer, 
Rhfohp11r. The rost was debited to the Settlement Officer. 

45. Simla Survey Detachment,....:_The detachment remained at 
Sillll:t, nnd continued tho survey of the station. 

During- the year the following work was also uurlertaken :-surveys 
of n f'pnr near Rmjauli, an extension of the Simla nrea1 a. map of the 
fort·~t lanth• in Koti State, antl several plans (with iufonmttion such as, 
topirit k\'t>lh_,d lwights, fWCtion:tl drawings, areas

1 
&c.) required to illustrate 

proposal" for the improvement of the station. 
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The uuLpping of 101 out of :H sheets of the Siml;t ~urn~y, 1s Wt'll 

advanced. 'fhe pl11ns of the Silnla extttn~iou ;mel Hnnjauli-spur will he 

ready in October. 
rrhe Koti Stato forest map has bt'en sent for publication. 
'fhere remains for completion :- (a) '2·:1 square miles of the :--)imla 

survey with the drawing of 21 sheets and (b) a proposed plan of 5·3 sc1uare 
miles of country rOI{Uirefl to illustrute a boundary dispute l1etween Patiiila 
and Koti States. 

It is estimated that these will be completed by March 1916. 



IR FIELD \\'OHK.-THJGO,YO.llETHICAL SURVEYS. 

IV.-TIUGONOMETRICAL SUHVEYS. 

GEODETIC OPERATIONS. 

46. No. 13 Party.-Astronomical Latitudes.-It bud been 
intended to carry out n series of observations at stations of the Gurwani 
and Gora Herier; of the Principal 'Triungulntion, between Latitudes 
24° and 27o awl on the meridians of 82° and s:3o East Longitude. 

The ohject of these observations was to amplify our general knowledge 
of the ddL:ction of the plumb line over the plains of Indiu ; there was 

no special prohlem in view. 
The outbreak of WIH' removed the oflicer who would have undertaken 

this work ami no astronomical work was done. The establishment of 
the party WlH! employed at Head Quarters chiefly on the preparation of 

Triangulation data for publication in p1HHphlet form. 
The marking of the J.,ongitude ~t11tions by means of suitably 

iwscribetl slabH was taken up, as it had been found that several of t-hese 

stations were in •danger of heiug lost sight of. 
47. No. 14 Party.-Pendulum Observations.-Thc programme 

that it lu11l been intende1l to carry out comprised :-
( ·i) Ohsen·ation!-1 at 8 stations iu the neighbourhood of Bombay, 

selecte1l with It view fo the further investigntion of tl-ie large difference 
between the force of gravity at Colaba an(l that at Alibag· which had 

been observec 1 during; the Hl':tHon 1 913-14. 
( ii) Ohservations ut as many stations as possible in the plains of 

the Punjah, in order to investigate the theory that alluvial deposits 
dcpres~o~ the ~lem;er ro(·ks of the earth"s cntst on which they rest and so 

give rise to a diminution in the force of :.,rravity. The low values of gravity 
in the Ganges VaHey have been nttributed to this action and it is there

fore 1lesimhle to ascertain whether similllr low V1Ilues wiJI be obtained in 
other nrem; of equal alluvial deposition. 

A~ no otlir('r wns ltvailahle owing- to the onthreak of war no observations 
were IHadc. 

The personnel of the party wa• employed partly at Head Quarters 
unu partly on the delimitation of the boundary between the Pllibhit 
district and Nepal. A report on this work will be found on pages 23 and 
24 under the heading jj .MisceJlaneous :'. 

48. No. 15 Party.-Triangulation.-The following series of 
Principal lllHl ~econdary Triang-ulation were ("Urrierl out:-

(n).-PHI:-i:t'II'.\L THI:\~GULATIOX . 
• 

'1'/u· ('h;tlo!Juii!J ~t'l"ie,.,..-!J'his is a new Principal Series to connect 

the Burma Coast ~eries and the Manipur .Meridional Series. It emanates 
from n sicle of the former about :{0 miles East, North-East of ChittaO"OfiO'" 

~ ~ 

anti traverses parts of the ChittagonJ! Hill Tracts, the South Lushni Hills 

and the Chin Hills. Altogether I 0 new stations were built, covering 
nhont 115 miles of t.litlicult country. The series was satisfactorily laid out 

hut tho fin1\l connection was not quite completed and an additional station 
will have to be huilt to &ecure this when the observations are taken np. 
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( b ).-H EC<JNI•A H\" Tn 1 ASOt'L:\ THlX. 

Ashta, ~t'ries.-The connection of this series with the 1\.;lr:i.chi Longi· 
tutlinal SericH was completetl and provetl s;~ti~r.wtory. 

Middlf' GurlJrtu•i Sr'·l'if'.'~.-This Rcries. which connedt-~ the Gr,ot Are 

anti the JaiJalpur Meritlional Series, wi.ls laitl 
1!111-12 under the name of the Bhir Series. 

were compl~ted. The connedion with the· 

proved very satisfactory. 

out nnd built in the Htm~on 

Observations at 1 K st1ltions. 

.Juh;,}pur Mt•ritlional Heric:~ 

The Caeha I' So·ir•s.-Thts sertes was dcsi~nctl to comwd the A~nmtn 

Valley Series with the Cfl.(•har Branch of the Eastern Frontier OL' Shillon~ 

Series, and was undertaken .at u time when the closing tlisuepar cy o£ the 

Nag:1. Hills Series and the !\lanipur LnngihJtlin1d SerieH was helievetl to 

be due ·either to some error or to earthquake mo,·ement. Suh8C1fUent 

investigation hus shown that the di~crepancy i8 largely tlua to the fad 
that the Burma triangulation iA umHJjusted and is in slightly ditiCreut 

terms from the Indian triangul:~tion. The ~flgfl. Hills Series links the~Se 

triangulations, and the circuit which it forms has no umlnly l:H"ge closing

errors. 'fhe tina_l connection with .the Assam V:l1It'Y HerieR coultl not be 

completed owing- to unfuvourahle we:tther. 

The lloh'imii Serit•,-:.-'fhis series, which comwcts the X1i.g:l HiliH Series 

with the Cach:ir and Juintiu Hill ~erit:!s, was couuuenced last season when the 

first six stations were oLst;lrved. The reuuliuing stations were observed ilt 1m•l 

the eonnection completefl. 

PAHTICULAHS or TtUAN"tHTLATION DUHJNti I914·L>. 

II•nisT!P\L SEt'OSllAHY. 
! . . ~---~--------,----1 
['"hUt"""'"; A>htn.,G~~:::l,::.i.i Cut· hut". I Kohium. 
I 

Number of Stations ohsel·ved ~Lt ... 1 
. , , newb• bmlt ... 

Length of tritUlgulat.ion cO!Hplctcd in miles I 
, ,. remain in I{ to be 1lonc 

Are1t of triang-ulation in square miles ... 1 

NmnbN· of triangles observed .. . 
Astl·onomical AziJutttll,. oLscncd 

Mnximum tritmgnlar Cl"l"Ol' ••• 

Avcrnge ,. , ... 
1\lc,m clo~o~inJf cnor iu h~tit.ude 

,. ,. longitude 
,, ,. height 
,, , uzimnth 
, , log side (unit 

the seventh lllace of decimal) 

Thcodohtc nscd ... 

being 

...... 
10 

ci 

""' :.-

"' w I 
"' o:l 
0 

'" 0 

'"' 

g 
5 

;H) 

...... 
4~U 

7 
...... 

8''"30 
2''"18 
O"':.!H 
o"·~o 

2'1 ft. 
4''"()/i 

IH 
Ill I 

137 

i."9ii.i 1 
IH 

. . . . . . I 
I 

~, .. 6., I 
1""~5 
0""07 
0''"10 
1"8 ft. 

1""6 

2·16 47 

T. & S. T. & S. 
8-inclt 8-inch 
Micr. 1\Iicr. 

No.l3ll.No.HU1. 

12 
10 

»o 
747 

9 

' H 

~---'----1 

:f''H8 
1''"53 

T. ~'= S. T. Cookt· 
12-inch ,t Som~. 
Micr. 8-inch 

No. III. Micr. 
No.IOI63 
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49. No. 16 Party.-Tidal Operations.-Observations were taken 
hy means of selr·registering tide·gauges throughout the ye1tr, at the 

~tations given in the following list:-

I n .. to of I Date of N nmber of I 
Stntions. commencement · closing of yC'nl's of . H~o~i\fARJ\S. 

I of observations. \ observations. observations. I 
-----

I. Aden ... ... 1879 ... \ Still wo•king 86 
I 1868 ... 1880 ''13 I ':'Snmll tidegaugc 

2. Karichi ... . , 18Al . . . St. ill 'vorking 35 148 working . 
3. Bombny (Apollo Handnr) 1878 ... .. 87 
4. Bombu.y (P .. ince's Dock) lARA ... .. 27 

5. MadraM l 1880 ... 1890 10 130 ... Restnrted 1895 Still working 20 r 
6. Kidderporc ... ... lAB! ... .. 34 
7. Hun goon ... ... 1880 .. . 35 

8. l\loulmein I 1880 ... 1886 
: l12 ... I Reshtrtctl 1909 Still working 

9 .. l'ort nh~ir ... ... 1880 ... .. 35 

Iu nddition to the above, the actual records of high and low water at 
llhaunagar, Akyab und Chittngong were obtained from tide-pole readings 
taken during day-light by the Port Officers concerned. Tidal diagrams 
registered by a small river-gauge at Chittagong were supplied by the Port 
Officer in tbe earlier part of the year but the record of these diagrams 
was not found to be wholly satisfactory and hence they were discontinued 
after May 1914. 

All the tidal observatories now working were inspected during the 
year and the tidal registrations have, on the whole, been satisfactory. 

At the request of the Chief Commissioner of Port Blair the tidal 
observatory at that station has been shifted to a new site <Lbout 90 feet 
towards the south, to meet local requirements. 

During the coming year tidal observations will be continued at the 
nine observatories now working. 

50. In the following table are given the annual. uml decadal percentages 
of errors in the predicted times and heights of high and low water at all the 
stations where observlltions have been taken:-

PEUCEN'fAGE OF ERROHS IN PHEDICTED TatES AND HEIGHTS. 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 

,; IN TIME. IN HEIGHT. ~ IN TIME, IN HEIGHT. 0 
0 0 .3 

Within Within 8 WithinT1u '3 
'Vi thin Within 

'Within 1\; 
YEAR. • • 

'0 15 minutes inches of of mean '0 15 minutes 8 inches of of mean 

" of aotuo.ls. nctuals. range at ~ of actuals. a.ctuals. range at 
0 

springs. • springs. _, _, 
§ ~ z II.W.-1~\V, ll.W.-L.W. D.W.-L.W. z 11.\V.-l,.W, li.W.-L.W. H.W.-L.W. 

1905 7 82 79 96 95 96 97 2 52 62 72 57 94 92 
1906 6 85 81 96 97 94 95 2 59 53 74 64 92 95 
1907 6 84 88 98 98 98 99 2 58 47 78 60 96 90 
1908 6 84 84 98 97 99 99 2 58 52 77 60 97 92 
1909 6 85 86 97 97 97 98 3 61 59 69 65 93 92 
1910 6 81 88 98 98 95 96 3 57 52 63 71 89 94 
1911 6 84 84 98 99 97 98 3 65 51 68 66 90 90 
1912 6 82 82 97 98 97 98 4 70 58 74 62 94 91 
1913 6 88 82 97 97 98 99 4 68 55 70 58 94 88 
1914 6 77 79 96 97 98 98 3 75 66 71 55 92 84 

AveraJre of 
~D Y6al'B ... 83 82 97 97 97 98 ... 62 56 72 62 I 93 91 



l'JELJ) WOHK.-1'111GUNU,VET111CAL I;[TJII'lil'S, :H 

51, No. 17 Party.-Levelling.-Three detachments were employed 
on the new system of "fore nnd back double levelling" during the 
past season. 

52. No. 1 L•velling Detachment was employed (a) on '"'" 
levell-ing from Bareilly to Hathras along the road, (b) on new le••ellill.'f 
from Multo.n to Bahiiwalpur by road, (c) on a ''evision of the old line 
Meerut-Morn.dabad-Bareilly along the main road. 

The outturn amounted to 342 miles. The heights of 3 Principal 
Stations of the Great Trigonometrical Survey, nnd of 474 Serondnry 
Eench-mnrks were determined. 

a) The line Bareilly-Hathras completes the circuits:-
(i) Bareilly-Hathras·Meerut-Bareilly, 346 miles in length, 

closing with an error of-0·064 of a foot. 
(i·i) Bareilly-Hathrns-Agra-Cawnpore-Lucknow-Bareilly; 513 

miles in length, closing with an error of + 0·202 
of a foot. 

(b) The line Multan-Bahawalpur completes the circuits:-
( i) Mul tan-Bah a wulpur-Ferozepore-Lahore-Sargodha-111 ul bin ; 

299 miles in length. 
('i-i) Multi,n-Bahiiwalpur-Murghai-Khemwala-l\Iultii.n; 640 miles 

in length. 

The closing errors were respectively-0·309 and + 0·195 of a foot. 

53. No. 1! Levelling Detcwhment was employed on 11ew levelliny 
from Benares to Barakar nlong the Grand Trunk Road ( part of the 
Henares-Howrah lineL with branch Jines from Barlin to Belsnr along the 
Patna CanaiJ nnd from Hunkipore to Bihta. 

'l'he outturn amounted to 352 miles. The heights of 4 Primary nnd 
325 Secondary Bench-marks were determined, including 2 Principal Stations 
of the Great Trigonometrical Survey. 

54, No. 3 Levellillg Dctachnw1d wns employed (a) on a rev<Hwn 
of the line from Bellary to Gooty by road, (b) on 11ew levelling from 
Raich\~r to Biigalkot by road, (c) on new levelliny from Bugalkot to 
Bijapur along the main road. 

(b) The line Raichiir to Bugalkot closes the circuit Raichiir
Bagalkot-Belgaum-Hubli-Bellary-Guntakal-Raichiir, .519 miles in length, with 
a closing error of + 0·620 of a foot. 

The outturn amounted to 25:l miJes. 'l'he heights of 11 Primary untl 
155 Secondary Bench-marks were determined. 

55. In addition to the above about 50 miles of single levelling 
were carried out in the lsla11d of Bombay, nt the request of the Lora! 
Government in order to provide heights of sufficient bench-marks for the 
control of the large scale survey of the Island which is still in progress. 

56, No. 19 Party.-Base Line Operations.-During the year 
tmt1er report electric power became available in Dchra DUn n.nrl the wiring 

Of the Comparator rooms was llone. The puLlic supply is a three-phase 
alternating current at :lHO Volts preHsure, us a continuous current at 100 
Volts is necf::ssary for the motors~ heater, &c. of the compnrators, a motor 
generator was erected to efl'ect the transformation. The comparators are 
now ready but owing to the diminution of the strength of the depart
ment in consequence of the reversion of so many officers to military duty 
there is no present prospect of auy Base Lin('l work l1eing un<lcrtaken. 
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MAGNETIC SURVEY. 
57.. No. 18 Party.-Magnetic.-Two cJetachments were emplo>'ed 

throwrhout the field season, anrl a thirrl detachment W<IS sent out towards 
the e~d of the season for two months to assist in completing. the Keason's 

pro~rramme which comprise,{ ohservntions to <letermine the \';.dues of the 

mah'·netic (•lelllents at 7!l repeat stations in India. uncl Bnrmn, ns weJI as 
the inspection of three magnetic observatories and ohserv:ttions for the 

comp,,rison of the instruments at each of the observatories. 

On the reconnnenllation of the Committee presided over by 
'])r. ·G. T. \Valker, which was appointed in 191-t. to cHscuss the position of 

the ma;.{netic survey, the repeat stations were marked this season in a 

permanent manner hy suitahle concrete pillars ttnd were hnnrled over for 

preservation to the c;tr~ of the local authorities, so thnt there should 

he no donht in future ;ts to their exact position. These stations will 
· henceforwanl he visited nt inten·als of ahout 5 years, for the accurate 

determination of the secular changes of the magnetic elements. 

The oflicer in charge waR employed during the field season, with the 

ussistance gj" the He:td Quarters staff of the p<trty, in carrying on the 

·.work of the final recluction of the tield observations of Horizontal :il"orce 

to the selectetl epoch, and in the revision of the preliminary values of 

Declin:ttion from the adclitional dattt accumulated during the past few years. 
58. The Magnetic Ohservtttory a.t Barmckpore was closerl on the 

2uth of April. This observatory was built in July 190a. Self recording 
instrument~ showing the Declination :md the Intensity of the Horiv.ontal 

Force were instaJled in August of the same year, and one for recording 

the Vertical Force in April 1H07. These instruments have heen in opera

tion up to tbe 25th of April 1915. 
Dr. \Volker's Committee came to the conclusion that the four observa

tories ut Dehra DUn, Alihag, Kollaikanal and Toungoo were sufllcient for 

recording the courHe of terrestrial magnetism in India, and recommended 

tlu\.t the Hn,rrackpore observatory should be close1l us soon .as a complete 

set of permanently marked field stations, scattered over the country, had 

been eRbtblished nnd observations at <lll of them had been made. These 

-observations, at the 7:J repeat stations alluded to above, were finished 

at the end of April 1!Jl5 and the observatory has accordingly been closed. 
59. lJ'ol'k dnring 'l"eces.i season.-Th.e computation of the field 

observations of 1914-15 and the reduction und tabulation of the magnetic 

elements for the four survey base stations (Debra Dim, Barrackpore, . 

Kodaikiinal and Toungoo) for 1914 have been completed; the meun values 

of these elementti for the year 1914 derived from all days, excluding 

tboRe of great disturhanceR, are given in the table below. 

The reduction of the field observations of. H orizonbl For<:'e and 

Declination to the selected epoch is in progress. 

Mean values of the Magnetic Elements at Observatories in 1914. 

L1~titude Horizontal Obs!'rvut-OI"Y. & Dip. Dedination. V<•rticu.l 

Longitude . Force. Force. 

. " . . C. G. S. C. G. S. 

( 30 19 19 N) 
Debra Diln ... N 44 22•9 E 2 18·8 0•33165 0·3245S 

( 78 3 19 E) 

'22 46 :.!.9 :J Barrack port• ... 
( 88 

N 30 (18·9 E 0 32·2 0·3jJ.03 0·2:H-,j9 
21 39 

( IS 55 45 :J Toungoo ... t 96 
N 23 6·1 E 0 :!·6 0·389S3 0 16628 

27 3 

~ IO 
13 50 :J Kodo.ikina.l ... N 4 11·2 w I 17'1 0·3i5i 1 0·0~750 

77 27 46 
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V.-GEOGRAPHICAL SU.HYEYS & EXPLOlL\TIO~. 

60. Cavaliere de Filippi's Expedition to the Karakoram.
rl'he expedition brouf.;ht its operations to :1 close in the nutumn of 1 ~H-1-. 

Major \Vood went to Europe with Cav. tie Fillippi and nmched Home in 

December l!H4. The two snrvcyurH with the expedition tliti not uccOillpany 

it beyond Kash~ar, hut Hpent the winter partly in Kashg-1\r nnd partly in 

Yarkunrl and returned to India rio, Gilgit in the spring of 191.5 . 

. The computations of the observations and the tlrawin:.( of 1uaps iH heing 

carried out nt Debra Dun. A preliminary rough map was prepared hy 
1\Iajor , \Vood while in Home and a photog-raph of this h:ts been received 

in Debra DUn. A general description and m:1p of the expeUitiou may be 
found in the "Geographical J·ournal" for August 1915. It emlmiCCR nn 

aren. of 9,100 SfJUare miles on the <JUnrter-inch scale. 

61. Sir Aurel Stein's Archreological Expedition in Central 
Asia.-The expedition after a very extensive tour reached Kashgar iu 

June. The two surveyors lent by the Survey of India, Rai Bahndur l.;ll 

Singh· nnll Muhammad Yakub Khan, were to return thence to l~~tlin us 

soon as the work of making traces <llld copies, ns a security against 
accidental loss, htld been completetl. 'fhey had not re11ched India at the 

close of the year under report. The total area of survey completed hy 
the surveyors under Sir Aurel Stein during the severtd years he has heen 

exploring in Central Asia. now nmonnts to ahout L>O,OOO squal'e miles on 

the quarter-inch scale. 
62. Turco-Persian Frontier Commission.-A oletaehmeut under 

Lieut.-Colonel C. H. D. Ryder, C.I.E., D.s.o., ILE., accompanied this Frontier 

Commission, which worked from the head of the Persian Gulf to Mount 
Ararat. rrriangulution was carrietl out by 1\fajor H. M. Cowie, RE., over 

the grenter ptut of the frontier, an 11rea of 7,500 BI}Uare miles being Rm·vcyed 
by the detachment, aml 227 pillars erectetl. Fair maps, :1:) in number, 

comprising nearly the whole frontier 1, HW miles in length, have heen 
published. The whole frontier was demarcated except a small portion near 
Kotour; work commenced in Decem her 1913 and closetl in October I!Jl4. 

VI.-?III::>CELL.\NEOU8. 

63. Boundary between Nepal and the United Provinces.
At the request of t}'e Government of the United Provinces the work of 
laying out the boundary between Nepal an1l the Pilibhit cliHtrict was 
undertaken. 1\Iajor E. A. Tandy, ILK, was in charge of the work and had 

under him o. detachm~nt made up from several field parties. 

The simplification of the existing boundary, so as to convert it into 
a line consisting of ll series of straight links, except where it follows some 

definite and permanent natural feature, was a matter of some difiiculty; 
an alignment was, however, finally Uiscovered which was accepted as 
equitable by both sides, and a careful traverse was then execute.] which 

puts on permanent record the position of the pillars which •lefine the 

straight links. 
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This part of the boundary has long been a source of trouble as 
dtsputeR with regard to its position have frequently arisen and have been 

difficult to settle. The new demarcation will, it is hoped, put an end to. 
this state of things. 

In 1912-13 the boundary between Nepal nod the Naini 'l'al district 
was demarcated, so that now the whole of the old boundary line along the 
Sardo. river, which harl given so much trouble, hns been revised and 
improved. 



25 

PART 3.-0FFICE WORK. 

I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE (vide Index maps at end). 

64. The classes of maps for the publication of which the Head 
Quarter Offices are responsible, may be enumerated as follows:

(a)-Topographical maps on the scale of 1 inch to 1 mile. 

(b)-Topographical maps on the scale of ! inch to 1 mile. 
(c)-Topographical maps on the scale of ! inch to 1 mile. 
(d)-Geographical maps on the one-millionth scale (about 1 inch 

to 16 miles). 

(c)-Geographical maps on the two-millionth scale (about 1 inch 
to 32 miles). 

(f)-General maps on small scales. 

(g)-Special maps. 

The first duty of the offices is to publish the one-inch, half-inch and 
quarter-illch maps prepared by the field parties and Circle drawing offices 
from the results of the topobrraphical surveys now in progress. · 

65. (a) Topographical maps on the scale of 1 inch to 
1 mile.-During the year 207 sheets have been received for publication 
and 154 have been published. The corresponding flgures1 for the previous 
year were 176 and 158 respectively. The output would have been larger 

if the machines bud not been so fully occupied in complying with military 
requirements. 

Putting aside the sheets surveyed in Kashmir where the season of 

field survey differed from that in other parts of India, the one-inch maps 
of all areas surveyed up to 30th September 1913 have been published 

with the exception of 2 sheets. Of the sheets ai1rveyed up to 30th 
September 1914 very few have been published. 

Index maps Nos. 4-6 at tho end of this report show tbe progress 
made in the publication of the modern one-inch sheets and the table 
below gives the annual output of sheets since the modern topographical 

surveys were begun :-

NmmER OI·' 1-n\CII SHEETS I•unLISIIED. 

Year, N ortlwrn 

I 
SouthPrn 

I 
EflStf'rn 

I Cirde. Circle. Cirdc. Totnl. 

1905-06 ... ... ... .. . ... ... .. . 
1 !106-0i ... ... 4 I ... b 
HJ07 -08 ... ... lfi 15 ~~ b3 
1!108-0!) ... ... .. . 35 30 68 H2 
1909-10 -., 41 69 182 ... ... ... '-1910-11 ... ... ... 51 39 25 115 
lHll-12 ... ... ... l:iS 3'l ilS ].SO 
Hl12-l:J ... ... .. . 104 60 bS 2n 
l!H:~-14 ... ... . .. 71 38 49 Li~ 

1914-15 ... ... .. . 97 48 9 154 

Total PublishPtl ... 518 314 358 l,l!JO 
-- ----

ApproximaW number of l-inch ~h<'C'ts 
2,101 6,328 in lndill. ... 2,1GO 2,067 

Approximate number rf'mainin~; for I 

publication.• I,G-12 l,';.i3 1,74.3 I 5,13ti 

• Theso figurl's include a large numlx>r of sht:-et.a, nbout 2,t.OO, in descrl8, at high altitudcA and in 
other thinly populated tmcf:d of which mnps on eo lo.rge a. scale as 1 inch to the mile nre unlikely 
to be required. 
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' 
The general style of the one-inch maps is unchanged, but as oppor-

. · · t pr1'nt1'ng of new editions, sheets thus republished tumty artses owmg o 

are hill shaded. 
In addition to the output of modern one-inch sheets mentioned above, 

42 sheets prepared from modern revenue surveys have been received for 
publication, and 55 published as preliminary editions pending their 
topOi,>Taphical revision at some future date (vide Index maps No. 7 and 
No. B); 62 special editions of modern one-inch sheets have been published 

o.t the request of Local Governments to show village boundaries. 
To maintain stocks or to give effect to important changes due to the 

development of communications, 12 modern one-inch sheets and 47 old 

style sheets on various scales have been reprinted. 
66. (b) Topographical Maps on the scale of ! inch to 1 mile. 

(Vide Index map No. 9).-In addition to the areas which are being surveyed 
. and mapped on the !-inch scale, of which one sheet bas been published, it 

has been decided to publish half-inch maps of all those areas already 
published on the l-inch scale._ Sixteen such sheets have been received for 
publication but none have so far been published. When a new style of 
map is commenced there are inevitable delays before the work gets well 
started but a large outturn in the publication of these sheets is expected 

in 1915-16. 
67. (c) The map of India on the scale oft inch to 1 mile. 

(Vid• Index map No. 10).-Tbis map is prepared in "degree sheets" which 
include P x r, or the area covered by 16 one-inch sheets. 

The following table shows the progress made in publication:-

NUliBE.ll OF DEGUEE SnEETS PUBLISHED. 

Years of Puhlicution. Nortl:aern 

I 
Southern 

I 
En~t.e-rn 

I Circle. Circle. Circle. Total. 

1911-12 ... . .. ... 2 I I 4 7 
191:.!-13 ... ... a I I 5 
191:1-14 ... ·'· ... 4 3 

I 
2 9 

1914-15 ... ... ... 1 3 3 7 

Totals ... .. ... Ill 8 7 25 

Approxmmte number of degrcc sheets 
in India ·-· ... ... 170 140 140 450 

NoTF..-'l'he ligures tor 1!111-12 do not 11g1·ee with those in previous-reports owlug to the inclusion of three 
l!bt"<-'t"' )Jre\·iously cla.,:silil'd WI" Pro\·isionul." 

. Pending the preparation of the new degree sheets from modern surveys, 

4U degree sheets ha,·e heen published during the year as Provisional Issues; 

these have been pn•pared from the maps of old surveys and huve therefore 

not IJC'en indHdt•d. in ltlllcx map No. 10. I:l7 Atlas sheet:; and 17 District 

map!i on the 81llll6 8Cale (l-inch to I mile) have been reprinted. 
68. (d) Geographical Maps on the one-millionth scale 

(nhout Hi 111iles to l inch). (Vid1: Index map No. 11).-During th; 

year 5 sheett-~ of this ser·ies were published and the remainder should be 

completed in about twc years. All the sheets publislled this year are 

contoured nntl printe~.l with hypsometrical hn·ers the coloudno- used diHerinO" 
" J l:> h 

somewhat 
results. 

from that \ln the." International Series!', with more satisfactory 

The t.'ll•~"ravin 11 o~ se ·er·1l of tl · ] t · · 1 1 · 
• • ,..., !"'J ' • lese s lee s IS m haw , mt reproduction 

hy hehor.meog-rnphy h;ts of late years t:iO mueh improved that it is doubtful 
whether exrc]lt in the letteri·n tl · · . ' . . . g, le engra\-efl m;1ps are sufl-lciently 
supel'lor to )U~t1fy the tune and expeu8e spe t · . · t'-, · u m engra vmg uew. 
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The publication of the heliozincographeU edition of sheet 47 is of 

special interest as it cove•·s the same ground na luteruatioua.l Series, 
No. 43-E and a comparison cnn be mo1de of the relative advantag-es of the 

two series. 
69. La Carte Internationale du Monda au 1,000,000':-( Vide 

Index map ~o. 12}. A full description of the genesis of this senes wns 

given in the General Report for 1913-14. 
No sheets have been published this year, but two are at press and 

several in an advanced stage. 
Owing to the war, no further meetings of the International Committee 

have been held. 
70. (e) Geographical Maps on the two-millionth scales 

(about 32 miles to 1 inch). (Vide Index map Ko. 13).-Ko further sheets 

of this series were published during the year but two are at press and 

the drawing of two others well in hand. 
71. (j) General Maps on small scales .-The Politicnl EJition 

of the M>tp of India and Adjacent Countrie;, scale 32 miles to 1 inch, 

in 12 sheets, is at press and will shortly be published; the layered editions 

of this map having been published last year. 
The annual edition of the Railway Administration l\lap of India, 

scale 64 miles to one inch, shewing information up to the 30th June 1915 

was published in August. 
72. (g) Special maps .-Many special maps, &c., have been prepared 

for the various departments of GoYernmentR, both Local and Imperial, and 

for the General Sb.tff including maps for Artillery Practice Camps. 

73. During the year the madtine presses in the Photo.-Litho. OfTice 

were employed in the following proportion, 44~: departmtmtnl, 34% 

extra-departmental and 22% for the nlilitary Department. 

74. The total number of maps is:med during the year shows a lnrge 

increase with a small increase in the total value. 

7 5. Map Record and Issue Office.-During the past yoar the 

face value of maps receiYed from the various printing ofllces amounted 

to Rs. 3,H2,24G, of this sum Hs. l4,0H3 represents the value of maps 

printed in the Engraving Otlice, aUtl Us. 53,0!3:3 of those which were 

receivell frou1 the Debra Dlm Otlices. 
Details of the numbers ancl elasses of maps published during the year 

and their value is gi\·en in Table IV on page !32. · 

The total number of u1aps issued from the Oflice during the yf'ar 

was 425,00~ of an aggregate value of Rs. 1, 7R,9.5H. 

The details ure as fo1lows :-

I I 
Gnl'CYII· Indi(l l>t·p•lrf- ]•,.; /'tift• .l/up Totals for Tolfi!JI for 

11/CIIf O_t)icc. I menial [mliri- Ayn1fs. 1914·15. /~Jl-"1-1 J. 
Oj}if'ialx. ' J.~H/!1'.~, ! du1tl.~. 

I --- - -- ---- ---- ------- - - ----

No.ofmapsl 
I 

3flil,tiHO 3,9;i() HH,\J:-}7 :!-1,07:3 4,HiiH i 425,008 ;1;"10,1)17 

I 

jva1ue Rs. 1 9.i,GOO 5,237 v:1,aH2 19.:)09 5,·llfl 1,78,958 1,77,!:dfl 

76. No. 1 (Head Quarter) Drawing Office. The ollice '""" 
employed in the compilation atul tlrawiug of the Jwlio editionJo~ of waps 

of h~tlia and Adjacent t'ountrie~. F'our t-:heets on the onc-Juilliuuth twale 

were cmnpleh•cl during the year and five ;_tt'e in hand. Two sheet,.; of the 

Southern .Asia Series, two-millionth H(~ale, were :;ent to prl'sl-l, while two 

other ISheeb are well arJnuH·cd. 
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. d t seven patterns were prepared for the Durmg the year un er repor . . S . 
. . f h ill" th India and AdJacent Countries er~es engraved editiOn o t e one-m Ion · . . f 

and three for the one-millionth International Series. The compila~t~n o 
material to be utilized for an engraved map of India on the four-mill~ont~ 
scale which will embrace the area covered by the 32-mile map of Indm, IS 

in progress. 
h 

'
·ar"1ous scales were stump-shaded during the year. Fifty-four s eels on 

A · l .; "'est Germany in two sheets on the scale of spec ~a raap oJ , • 
1 inch to 6 miles was prepared. These two sheets were later reduced by 

photography to a scale of 1 inch to 8 miles and have lleen published as 

one sheet. 
Two maps of the new half-inch series were completed during the 

year; of nine others in various stages of completion four are expected 

to be sent to press by December 1915. 
The M"l'Ping and Rep>·int Sections prepared 33 quarter-inch (degree)· 

sheets based on old Atlas sheets. These degree sheets are classed as 
"Provisional Issues" and printed in black. They have been brought up 
to date as regards railways and roads from material supplied from extra· 

departmental sources. They will be superseded eventually by modern 
degree sheets in colours when the arena comprising them came under 
rev1s10n survey. The originals of sixty·three maps on various scales have 
been corrected and brought up to date to supply reprints. In addition 
n large number of maps drawn in. circle offices and field parties have 
passed through the section for minor COITections. 

U nller the head of E:d1·a-departrnental 1.oork. wh~ch was undertaken 
may be mentioned the Bassein and Henzada m:tps for district gazetteers, 
Postal maps of Bengal and Assam and Biha.r and Orissa, Telegraph and 
Railwu.y maps for India and a special m.tmreuvre map of Chota Nagpur. 

The primary duty of the Office Gopy Section is to maintain a complete 
record of all alterations and additions to published maps which may he 
brought to notice. In addition to miscell11neous work. on a large number 
of sheets, new canals, railways, main roads and changes of boundaries 
notitietl by district authorities were insertell on 2,187 maps. 

77. Engraving Office.-During the year the engraving of five sheets 
for four·colour printing of the one·millionth India and Adjacent Countries 
series was completed; also 1 Degree sheet together with 1 International 
map were finished. Two one·millionth and 2 International maps are almost 
ready for press. 

Eleven new maps were taken in hand and are now in various sta.o-es 
• B > 

namely, 4 one·miUionth sheets, 6 International maps and 1 Degree sheet. 
'fhe euhrraving of the new four·millionth map of India, which is to 
replace the present 64·mile map has also been begun. The system· now 
ndoptcd is to enbrrave a separate plate for each colour which, when proper 
precautions are tnken, gives remarkably good registration results. 

Tho periodic correction of the plates of engraved maps has been 
continued. In this connection it was found necessary to completely re· 
engrave a considerable area on the 32-mile map of India north of Sadiya 
where recent explorations had brourrht to litrht larO"e chanU"es in the course 

~ ~ n o 

of the Brahmaputra and the drainage system connected with it. A new 
feature of the 5th edition of this map, now under pnLlicntion, will be the 
npprox-imate indication of the area. under perpetual snow in the Himalayas 
and Tihet. 
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During the year 1\ considernhlo number of Comtnil'sion ~"'orms 1Hlt1 

Certificates ha,·e he en engraved and printe'l in C'olourR for the Army 
Department. 

Among the miscellaneous work carried out muy he meutionetl the 
engraving and printing of different kinds of section paper for stntistiC'al 

purpost>s, scales of various kinds and diPs for the ornamentation of uu1p!'O. 

In the Coppr1·-platc-print,iuf) .~eclioo. of thi~ Office 30,S7:! impre~n;ions 

were pulled. or these 9,002 were for extra-depnrbnental ortlers, l.4i.i 

Commission }'oriHS and 7,54 7 photo:.,Tf'a.vure print to~. 

Two new motor driven printing presses were instttlletl tluring

one of which is specially suitable for priutiug photo:,rravureN. 
Elect'rO-lYJ)'iny O/Htl steel fnc·iny Section 370 plates were treated. 

the yt:lur, 

In the 

78. Photo.-Litho. Office.-At the commencement of the t:iurvey 
year there were seven mnchine and fourteen hand presses in m.;e. The~e 

were supp1ementell by an eighth machine press, a Douhle J>emy, in April, 

1915 and by a ninth, a Quad Crown, in June. Both these uew machines 

were supplied hy Messrs. Mann & Co. Amongst the ohll'r marhines were 

two which were incapable of giving consistently precise r~gistrution nne{ 

were not very suitable for work involving tuore tlmn one colour or 

printing. It was to make good tile weakness of the machine room in 

this respect that the new machines were obtuined. 

Except for short periods of a few days, when first one uml, Inter! n 

seconcl machine were forced to be idle on account of motor tlcfcct~:~, ull the 

presses were run continuously during the yenr. 

The hiHw. HIYtnch of the Offire haA! so fur, heen hut little aHectecl hy 
war condition~. 

In the Pholr1. IJJ•rr.llf·lr no change of tuaterial hus Ol'(·ttrt.:d during the 

year. The most important modification of procedure, rendered necesHary 

by the war, has been the substitution of pyroxilin collodion for the 

ce-Uoidin-pyroxilin col1odion used formerly. Some difficulty was experienced, 

nt first, in reducing to a rensonahle ·figure the percentage of wnsto 

products, when making up the pyroxilin collodion. StiCceMs in this resp~ct 

was, however, soon attained and no troubletJ rct:iulted from thiH chunge of 

collodion which was introduced at the beginning of June l!H5. 

Though the office has had to undertake a lnrge amount of 

printing- for the General t:)taH· and has not, at the !-lame time, IH;ulo 

corresponding decreases in the t1uantity of other extra-tlepnrtn.ental work 

ucceptetl for reproduction, the outturn in departmental maps hns been, 

thanks to the increase of machine power, higher than in either of the two

preceding years. Column .S of 'l'nhlf' A. gives the actual figureR for the 

three ye;trs. 

Both departmental and extro\-deparhuental work heing taken into 

account, the total number of impressions pulled in the litho. machine 

presseN W<HI l,OH7,.r'>!:-H producing 7:-W 1 ~H 7 finished copieH. The tigurcM just. 

given 1lo not indu(le the number of proof impressions pulled in the han1l 

presflf'H nor the sh(•ets of paper poli~hecl in the machines before printing. 

The total numh{'r of impreHsions pulletl in machine preHscs and 

hand presses together is, as will be seen in Table B, coluum 2, rather 

lower than that of last year. This is due to the fact that for a !,'Teat deal 
of the work for the General Stuff' and for reprints the printing orders have 

been small, so that the time spent in making machine prepa.rations, pu

liminnry to printing, stands in high proportion to that occupied by uctt: 

printing 
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During the year, V)4 new modern style one-inch sta,ndwrd sheets in 

·-colours were published tJ.nd 1:2 were reprinted. Of the provisional edition, 

II sheets were printe<l in black and brown and 47 in black only. The 

total numher of one-inch sheets printed during the year is, thus, 209. 

Of quarter-inch maps in colours, 18 new rlegree .<Jheets were published 

while S.l) were reprinted either in colour or in black only. 
Seven new one-rnillionth 11ht!ets were published in colours and 3 

reprinted. 
The Photo. Branch has received, during the year, the originals of 327 

and the colour patterns of 241 maps to be printed in colours. 
The Ncgrttive Section has dealt with 4,4:35 negatives and the Retouch

ing Section with 4,711. These figures show increases of 888 and 1,008 

Qver those of the preceding year. 
The Hclio and Vandyke &ctions turned out 6,7H6 plates, 1,716 more 

than in 1913-14. 
The P1·ocess Engraving Section pulled 65,732 half-tone impressions, 

of which ll,250 were from departmental blocks. From line blocks pre

pared by the section 1,491,403 impressions were pulled, only 400 of 

which were for the department. These figures are higher than those of 
1913-14 by :10,022 in the case of half-tone impressions and by 616,403 

in that of those from line hlocks. 

Out-turn of Photo.-Litho. Office during 1914-15. 

TABLE A. 

I 2 3 4 I 5 I 6 I 7 

RecovPred 
NIDlBER OF MAPS PlUNTED. 

Col!lt of Value of in CW!Ih or 
Year. out-turn at ofliCP, by book· Depart· Other than 

cost-rates. 
debit. mental. Departmental. Total. 

Jli!J, Ra. &. 

1912-13 !,0!,699 2,39,940 27,214 574 1,999 j,573 

1913-14 1,67,801 j,40,721 33,468 491 1,976 2,466 

1914-15 1.55,515 2,81,146 36,847 597 2,168 2,765 

TABLE B. 

2 3 4 6 7 

Numll('r of Number of Number of 
T'YPE SECTION 0UTTURN, 

Year. impros._~inns half-tone line-block 
pnll~>li in impressions impressions Pages or items Copies Impressions 

Litho. Branch pulled. pulled. published. printed. pulled. 

1!112-13 1,966,458 l)1,370 530,280 8,408 1,343,465 2,608,591 

!913-14 2,286,845 35,710 87.1,000 6,403 1,203,242 2,132,11)9 

1914-15 !1,100,103 65,732 1.491,403 5,987 1,317,298 2.122,811 . 
Tho figures for 1912-13 and 1913-14 in columm1 0 6 and 7 of the Tablo A b d"a r th · · h ' u. ave. 1uer rom ofiC 

giVe~ lll t 0 Gen ... ml ~leport for 1913.14 ua, this ,}'l'U1 account hua been taken only of ti.nished maps 
roce~vt'd fron, the machioN1. In former yea1'11, proo!M and blue priuhi turned out by l•·nd 
ncludcJ, ... pl'illllles \Vero 
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79. Mathematical Instrument Otfice.-lluring the ye••r from 
lst April 1914 to !Hst )lurch 1915, there wns u ('Ontinued increase 

in the rlemands unule on this office (oide item :\o. I in para. 2) ns 
well as in the value of work douc (vide item No. 2 in pll.ru. 2), unt.l 
there was respectively a profit of Rs. 3s,::wu, antl H~. 22.012, a~ain~t 
Rs. 33.5il und Rs. 10,346 in the year 1913-14. 

2. Below :tre given the usual comparative figures for the laHt a 
years:-

1. Totul i.ssucs to l!uhlic Offict•s a.s Rhown in the 
Profit 11.nd Loss stuh'm("nts of store's. 

2. Vnlue of t'('pairs to instrunlt'nts t-ecPivo>rl. for 
l'Ppa.irs 11ud rPtm1ted in n APrvicea.hlP comlition. 

:J. Value of inst.n.mwnt-s 1-eceivcd from Govt·rumeut 
Otlierrs when no longer requir1•d. 

4. Book vnlue of the stoek of instruments, &c., in 
SrrvicPabll~ Stan•~:~. 

5. Book V!Lhw of the Htoek of instnnuPnt:-;, &c., in 
Repairable Stort~s. 

6. 'fatal vahm of work done in t-l1P Workshop 
7. Value ofiustruuwnt.s manufactnr<>d in t.lw "'ark~ 

shop for ServicetLble St-ores. 
8. Value of inst.nunPnts purchllsPcllocltlly 
9. Value of instruments nnd materials obtainPd hom 

England through the Director Gcneru.l uf Stores. 
10, Avcragf.' No. of employes and thl'ir pay 

HH2-13. 1!113-H. 1914·15. 

ll8. ll~t. Rs. 

:.!,1'11.31;) 4.07,802 4,16.642 

64.4,-j:l J6.418 66,793 

J7,:!li7 tiU,S06 60,924 

6,45,081 .J,7:J,.J j() 5,06,865 

72,452 fli.:W!I 62.347 

2,15,328 2,40,7.52 2.44.054 
71,188 H:J,991 87,421 

ti.20(i 9,0GO 9,792 
iii,647 HtJ,213 2,78,380 

No. 301)1 No. 3001 No. 317} 
R!!. 68,625 I ltd. 76,734j1Rs. 80,917 

3. During the year the stock of 11.11 the three stores, (the Service
able, the Hepairable and the Material Stores), was twice tnken unci tho 

discrepancies noticed have been adjnsted. 
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Table IV.-Departmental Publications, Calcutta, 1914-15. 

GEOGRAPHICAL MAPS. 

1'11 tq II( Clf r llfliiL 
8~out1u•m A~<iu SNi•·N 
]urliiL uml AdjtU.'PUt. Countri•·M , 

lin, ( lntPriHLtimml So•rif'fl} 

TOPOGRAPHICAL MAPS. 

/JJ<:t;flt·:f: 81/H/<.'T 8/r:i,'!ES. 

:Mmh·nt 
Prt•li1uiJm1·r tLittl P .. m·i"icnutl 
Frnm Ath~ :\lrLtt•lial 

IIA /, F-1.\' 1 'II ·' t·: 1111-.'8. 

n.\'1-.'-/XC!fl 8Hilfh',C.. 
.fl.lodP111 

Du. (PrPlimluarr E1litious) 
Do. (Vilhw• Hn~nuinl'~' ]•;clit.ionR) 

Olrl Htyll" ~lwf't .... 

MISCELLANEOUS. 

Atla" ·~f btditr ·"f"l"'"" 
l'rm•iuri•d ,l/rrl'" 
Oistrirt .1l"J'4 

.ldtltillifdrutir•II lf•purf .lf.,p.~ 

/'/rru11. of f'ili•·" 1111d t'.,nlrwmrul.< 
lmit-J· .1/tiJM 
. U j~~,,.,.f/.wrmtl. .1/•lf•·~ 

Tota.la lor 1914-15 

NUliDF.R 

Ill-' Y.AVH ('L.\~S 

ItECEIVIW. 

Nf'W 

1 Pu_blim-
1 tlOII!', 

N<>w Erli
tions nud 
llf'prints. 

Nnm~t'l' of I 
c·opu·~ 

p1int.f'd. 
I 

I 

Ynhw. 

------------,- I 
/lx. 

Various. 
I :2,000,0110 
t:t,onn,non 
I: 1 ,011:1,000 

l''..l milPs : 
Do. 
Do. 

P-'2 mil~>s 

I ··-t milf' 
Do. 
Do. 

' \T'-lmilt>J) 
li: 

l.r-·.4 milosi I 

! 
l" --I mil .. )<! 

VnriouR I 
1''~4 11tilt•s i' 

it '-R mih•.'l) 

'" I 1"-Himili'SJ \ 

:w 

·Hi 

II 

.')j 

:l~ 

12 

'
.,, ·-

·Li j 
I 
I 

Ia; jl 

17 

~· I 

~.i06 

8.4 iti 

!J-Um!l 

liUHl 

4j.Jtl 

HI,S53 
:li,200 

i,200 

14,1iRi 

lH,..JOit 
2,200 
J,t.ii 

·J,ObH 

8,4.7H 

H:l,284 

1X,64l 

491} 

HO,I7H 
2f.i,20{) 
14,10(} 

1 B, .J(it) 

3,:H2 
·l,9i{) 

Y:nimtM ;) 2il I -1,8,')·1. 11,311 
Do. :l ·>< :16.:!010 9,099 . 

-~~-;--~ ---~~ 2fli,OI!I fiN.I84 

' 500 785 615,519 3,82,246 
-- ··---·-·-------1--~--

Corl"t'"J>owliu~ total~ for 191:1-1-1 . i2S 57-1,101 3,26,077 

LETTERPRESS. 

1. f'utnlogur' of MtLps pnhliMlu•d by tlw Rm·vt•y nf India COITf'Ct.pd to lsi Jtuma1·y 1915 .. 
/'rirrllt-.1. 

!?. Cir1•ulnr OrdPt~ (Arlmini"trutivP) i~stwd fa·otu l8t Juuuary 1911!} to 31st Df'Cmuher 1913. 

:J, Oovt,rnmont of lnditL Order~ is~uNl from 1st Jnnmn·y 1909 to :nst Dl'cPmb('r 1!113, 

4. Getwrnl UPpOt't lfll:l-14. Prier· R.<, !!. 
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II.-DEIIRA DUN OFFICES. 

COMPUTING AND TECHNICAL OFFICES. 

80. Computing Office.-A new and much shortened method for 
the adjustment of triangulation nets has been devised. This has been 

already applied to the closing of the Baluchistan triangulation and the 
larger work of the Burma triangulation has been begun. A single trianJ:!Ie 
of the Manipur Meridional series has to be reobserved and this prevented 

further progress with the adjustment during the year 19B-I5. The 

necessary observations will shortly be made. The work of adjusting the 
Burmn. triangulation was previously regarded as of such magnitude that 
it could not well be taken up until the triangulation was finally completed, 

which might mean a delay of ten years. On the other hand the data 
of the triangulation could not be published until some adjustment had 

been effected. The new method will give values which may be published 
without further delay. In this connection values of M, a criterion of the 

accuracy of the position of triangulated points, have been computed for 

all geodetic series. 
A great effort was begun in Murch to ensure the publication of the 

900 triangulation pamphlets in reasonable time. The past year has been 

considered a favourable opportunity for this and for the adjustment 
mentioned above, as a number of computers of the severul field parties 
became available for part of the season owing to the cutting down of field 

programmes. Data for 45 pamphlets have been compileU and compared 
during the year; but the rate of progress has now reached 12 per month 

and it is hoped that this will soon be increased to 20 including the 

printing and binding. 
Some heavy computations 1in connection with the change from the 

Everest spheroid of reference to the most recent (or any subsequent) 
spheroid have been made. The results will appear in Professional 

Paper ·No. 16, now in the press. 
Computations of dynamic and orthometric heights of nine Jines of 

levelling, viz :-Rawalpindi to Murree, Srinagar to Islamabad, Akhaura to 
Dacca and Faridpur, Pachuria to Poradaha, Comilla to Chittagong, 

Faridpur to Barisal, Meerut to Delhi, Thazi to Prowe, and Elephant 

Point to Pyinmana and Tha"i, have been accomplished. 
The transit time observations made in connection with the wireless 

lonO'itude determinations have all been reduced. 
" Data from original records were supplied to 29 departmental and non-

departmental officers, and a large number of requisitions for Professional 

forms was attended to. 
It has been decided to revise the Auxiliary Tables and to stereotype 

all the tables. With the old arrangement it has been difficult to keep 

these tables up to date, as, on account of the labour of composing, a large 
edition was printed on each occasion; when all the tables are stereotyped 
a much smaller edition will suffice and arrangements for. aUUing new tables 

will accordingly be easier. A start has been mad.e with the map graticule 

tables which had got into a state of some confusion. Five fig-ure tables 
of log sines, cosines, tangents and cotangents ha.ve been arranged and 

preparl}d in a new forw. 
AdJitional racks have been, and are still being, provided by the work· 

shop. It is hoped that tho records and stock, which are constantly increas
ing, will soon be nder1uately stored and indexed. This has been hitherto 

physically impossible owing to lack of space und rack accommodation. 
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-.· 7 f Volume VI of the The bindin" of Departmental Paper "'o. ' o 

f
" 1 L 11. nd Trmn..ulation pamphlets was completed, 

Recordt~, ami o severa eve mg a o 

f · a1 p 15 and of Volume VIII of the Records, and that of Pro ess10n aper 
in two parts, is in the hands of the binders. . . 

81. Type Printing Otllce.-The following pubhcatwns have been 

,printed durinO' the year:- . 
(I) D "1 •-1 p No ., Tbe Bar Comparisons of l90i and 1908, By .~.1laJ0'1' H. M. r>pnr menu• apcr . 1. 

Cowie, R.E.-39 pages. 
(2) Addr-ndnm to HC'ights of Bf'nch Marks in sheet 43.-55 pnges. 
(J) RPcords of the Survey of India, Volume VIII, in two parts:-

Purt I.-Explorations in Tibet a.ndneighboUiing regions,-214 pages. 
Pnrt H.-Explorations in Tibet and ncighhouriug regions,-198 pages. 

(·I) Li11t of Sm·vcv of India publications M revised and re-arranged by Major 

E.A. Tnudy, B.B.-9 '!lages. 
(5) Fivc> figure Logarithmic tables of log sines, cosines, tangents and ,cotangenUI.-

1:! pngt>a•. 
(li) 20 Triangulation Pamphlets. 

ProfeRsional Pllper 16 ''The Earth's Axes and Triangulution t' is in press 
{printed to page 6H) nod the composing and stereotyping of the graticule 

tables have been begun. 
82. Special Operations.-The trestle alluded to in last year's 

report has been satisfactorily completed. The largest type of theodolite 
can now be.raised f~r observation purposes to a height of 65 feet above 
ground level, and its stability is such that the probable error of observa
tion is not more than 50% greater than if it were placed on a solid 
masonry foundation. A description is given in Volume VII of the Records. 

An instrument for calculating the attractive effect of topography on 
plumblinc detlection has been designed by Mr. deGraaff Hunter and is 

now under construction. It is only necess~y to run the pointer round 
the contour on a map and the effect in the meridian and the prime 
vertical can be read otf on two drums. This will render possible the 
nnulysis of the earth's crustal density in much greater detail than could 

be attempted previously on account of the enormous labour of calcula
tion involved. 

Experiments have been made with an optical atTangement which in 
some cases may replace the heliotrope and the use of lamps and lampmen 
for triangulation. The arrangement has also a possible use in connection 
with secret signalling from aeroplanes and is now being considered by the 
Aeroplane Committee of the Board of Invention and Research, London. 

A simple instrument for plotting point& with given: coordinates on 
maps has Leeu designed and made. 

83. Workshop.-The facilities of the workshop have been con
siderably increased by the acquisition of a small electric motor. Lack 
of spztre nnd general poorness of accommodation still cramp the work 
very much, nnd it is urgently necessary that new buildings for workshops 
should he erected. · 

84. Observatories.-Meteorological observutions have been con
tinued us in last year. 

The Omori Seismograph has been in regular use and a list of the 
ourtlt•]UI\kcs recorded will appear in the Records, Volume IX. It has 

been noticed that about 50~ of the earthquakes recorded in three years 
occur in, or very close to, March or April. 

Photographs of the sun have been taken on 333 days, the sun 
being obscured hy clouds on the remaining days. 

• Skh.>otyped, 
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The services of Lieutenant K. Mason, R.E. were lent for about one 
month, during which time he did most of the erecting of the new base 
line apparatus. The actual completion of the work ht~s since been eftectcd. 

85. Preservation of Trigonometrical Stations.-1,079 st>~tions 
were repaired by district officers at a cost of Rs. 5,475-3-11. 

Out of 351 districts from which reports are t~imually due 24 failed 
to mnke returns. • 

86. No. 2 (Dehra) Drawing Offioe.-Duriug the year the olllce 

was organised in sections to deal with:

(a)-Cantonment: maps; 
(b)-Triangulation charts; 
(c)-Geographical maps on the one-millionth, two-millionth 

and four-millionth scales; 
(d)-Topographical maps on the half-inch scale; 

(e)-Miscellaneous subjects. 
The 1\Iap Record Section was also re-organised; the maps and originaltJ 

are being re-arranged and catalogues prepared. 
The following is a summary of the work of the office during the 

year 1914-15 :-

Class of mnp. Sheds stmt Hemuit1ing 
for publication. in lmnd. 

Map of Tibet, with altitude lnycrs and with snowy 

nreas in white. 2_5 .Mlilliou scalP ... ... 4 

Geographical maps,~ scale ... . .. . .. I 9 (a} 
Miscclhmeous Geogra.phiculnmps on vtu·ious scales ... 
ludex chart to the Great 'l'rigononwt.ric1d S-urvey 

2 

of India, :fXIi~liOli scale, in 4 sect.ions ... ... 4 

l\Iiscl'llnneons Extra Dt'pttrtnwntnl nmps and pinus 5 1:! 
Miscelhmcous Sder~tific diug-rams and charts ... 14 ·~ 
Preliminary dt>grt>e triangulution charts j() 44 
Final do. do. ... . .. 11 
:Miscellnneous 'l'riangulution charts ... . .. :a(b) 
!-inch Standard sheets ... :J 1~ 

Cuntonmcnt nuips ... . .. . .. .j~ Cnntmmwnts (c) 15 Cunt,mnwnh 
19S t;hl'et!l. 76 Slu-ds. 

Explorers' mnps .. . . . . . .. ... !() 10 
l\liscellaneous D(:'purtmental publications ... 7 

(a) Includes 2 forth~--'-.-· ~crict> hy rcJuction, (b) includes 3:! t>kcldon ill•grcc triaugulatiou charts, 
~ ~u11hon 

(c) comiJlctcJ allll stored, 

(a) The systematic correction of the Cnutonm .. ent nutp.~ from 

material supplied by the ::\lilitary \Vorks Services, which was begun iu 
August 1914, has been continued. The work has proved heavier than 
bad b.een expected but will probttbly be considerably less in suh!-IUIJUent 

years than it bus been during the first year. If this does: not prove to 
be the case the present strength of the section will have to he increased, 
and-a more difficult matter-more accommoJation will have to be 

found for it. 
(b) The section which deals with the Tri(UI!Jnlafion charttJ has l1een 

strengthened. and is now prohably ahle to keep pace with tho cowpiling 
and the printing of the p<llllphlcts. \Yhen the men hecame thoroughly 

accustomeLl to the work it is hoped that an outturn of 20 f!hnrts per 
mensem will be attained. A large scale chart, on the scale of 

1:3,000,000 showing all the GeoJetic work that has been done, IH in 

preparation and it is hoped that it will be rea<ly before the end of 1U15. 
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The binding of Departmental Paper No. 7, of Volume VI of the 
RecordN, and of sevt::ral Levelling and Tr1ungulation pamphlets was completed, 

and that of Professional Paper 15 and of Volume VIII of the Records, 

in two partR, is in the bands of the binders. 
81. Type Printing Office.-The following publications have been 

printed Juring the year:-
(1) Df'pnrtmuntul Po. per No. ; . The Bar Comparisons of HlOj o.nd 1908, JJy JlaJor H. J.li. 

Co,.ie, R.E.-3fl pnges. · 
(2) Aclcl(•ndum to Ht>ig-hts of Bmch :Marks in sheet 4:1.-55 pages. 
(J) R('cord!o! of thf' Survey of Iudia, Volume VIII, in two parts :-

Prlrt 1.-Exploro.tions in Tibet and ·neighbouring rf'giom.-214 pages. 
Prlrt II.-Explornt.ious in Tibet and nei:;hhouriug l'<'gions.-198 pages. 

('I) Lil'lt of Run'L'Y of India publications as revised and re-arranged by Major 

E.A. Tundy, B.x.-9 '!ages. 
(0) Fh·<' fi~nro Logmitbmic tables of log sines, cosines, tangents fLnd .cotangents.-

12 pug .. s•. 

(II) 20 Trinngulu.tion Pnmphleh. 

ProfeAsional Paper 16 "The Earth's Axes and Triangulation" is in press 

{printed to page GS) and the composing and stereotyping of the graticnle 

tables luwe been begun. 
82. Special Operations.-Tbe trestle alluded to in last year's 

report has been satisfactorily completed. The largest type of theodolite 
can now be.raised for observation purposes to a height of 65 feet above 
ground level, nnd its stability is such th<J.t the probable error of observa

tion iti not more than 50% greater than if it were placed on a solid 
masonry foundation. A description is given in Volume VII of the Records. 

An instruweut for calculating the attractive effect of topography on 

plumhliue detlection has been designed by l\Ir. deGraaff Hunter and is 
now under conRtruction. It is only necessa~y to run the pointer round 

the contour on o. map and the efl:'ect in the meridian and the prime 
vertical can be read off on two drums. This will render possible the 
nnalyAis of the earth's crustal density in much greater detail than could 

be attempted previously on account of the enormous labour of calcula
tion involved. 

Experiments have been made with au opticttl arrangement which in 

some cases may replace t.he heliotrope and the use of lamps and Iampman 
for triangulation. The arrangement has also a. possible use in connection 

with secret sign:tlling from aeroplanes and is now being considered by the 
Aeroplane Committee of the Board of Invention and Researc~, London. 

A simple instrument for plotting point& with given coordinates on 
map~ ht\S been deo;;igned and made. 

83. Workshop.-The facilities of the workshop ha\·e been con
sillernhly increal'led by the ncquisit.ion of n. small electric motor. Lack 

of space and geneml poorness of accommodation still cramp the work 
very much, nu<.l it is urgently necessary that new buildings for workshops 
shouhl be erected. 

84. Observatories.-~Ieteorological observations have been con
tinuell us in la~t year. 

The Omori ~eismograph has been in regular use nnd a list of the 
Otl.t"tlllittakes recorde1l will appear in the Records, Volume IX. It has 

been noticell that nbout 50.'~ of the earthquakes recorded in three years 
occur in, or very close to, March or April. 

Photo:..,rraphs of the sun have been bken on 333 days, the sun 
bdng obscured hy clouds on the remaining days. 

• Si.t•n•otyped. 
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The services of Lieutenant K. Mason, R.E. were lent for about one 
month, during which tirue he did most of the erecting of the new base 

line apparatus. The actual completion of the work has since been etrected.. 

85. Preservation of Trigonometrical Stations.-1,079 st .. tions 
were repaired by district otlicers ut a cost of Rs. 5,475-3-11. 

Out of 351 districts frm.n which reports nre uimuully due 2~ f"iled 
to make returns. • 

86. No. 2 (Dehra) Drawing Office.-During the ye"r the ollice 

was organised in sections to deal with:

(«)-Cantonment • maps; 
(b)-Triangulation charts; 

(c)-Geographical maps on the one-millionth, two-millionth 
and four-millionth scales; 

(d)-Topographical maps on the half-inch scale; 
(e)-Miscellaneous subjects. 

The 1\Iup Record Section was also re-organised; the maps and originals 
are being re-arranged and catalogues prepared. 

The following is a summary of the work of the oflice during the 
year 1914-15 :-

Class of runp. 

Map of Tibet, with nltitutle layers und with snowy 

areas in white, 2.5 ~]in\Oii scale 

Geogmphicul maps, ~ scale 

1\Iisc(•llnncous Geographical UHlfiS on VtLrious scales ... 
Index chttrt to the GrmLt Trigonomctrictd S.uney 

of India, 3-~lii\ion scale, in 4 sections ... 

1\Iiscf·llaneous Extm DPpartmental umps and plans 
Miscellu.m•ous Sdct~tific dia.~rams and clmrts ... 
Prelimiunry d('gree triu.ngu..ltLtion charts 
Final do. do. 
1\Iiscellancous 'l'l"iauguhLtion charts 

ShePts sent 
for publication. 

4 

2 

5 
14 
10 
11 
3! (b) 
:l ~~inch Standard sheets 

Cantonment maps ... .j2 Cnntonments ((') 
1 Ut\ Sht•ets. 

Explorers' tmtps .. . . . . . .. 
1\liscelluneous Df'partuwntal publications 

IU 

Hemuh1ing 
in hun~l. 

9 (a) 

4 
12 
•I 

H 

12 
15 Canbmmi•Ut8 
16 t';LPds. 

10 

(a) Includes 2 tor the --'-. -· ~cries by reduction, (b) includes 3:! skl'll•ton degn.>c triaugulatiun dmrt8, 
~ ~udhou 

(c) compll•ted and stort.•tl. 

(a) The systematic correction of the Ca.ntonment ntaps from 

material suppJied by the ~lilitary \Vorks Services, which was be~uu in 
August 1914, has been continued. The work has proved heavier than 

had been expected. but will probably be considerably less in suhsCifUent 

years than it has been during the first year. If this tloes not prove to 
be the case the present strength of the section will have to he increased, 
a.nd-u. more difficult matter-more ncconuuodation n·ill have to be 

found for it. 
(b) The section which deals with the 1'rian!Julation cluutJ:J hm; heen 

strengthene4. and is now proh<1bly able to keep pace with the cowpiling 
and the printing of the pamphlots. \\'hen the men became thoroughly 

accustomed to the work it is hoped that an outturn of 20 '!harts per 
mensem will be attained. A large scale chart, on the l:icalc of 

1:3,000,000 showing all the Ucoaetic work tlw.t has heen dune, IH m 

preparation and it is hoped that it will he re:uly before the end of IU1.5. 



86 OFFICE WORK.-DEHRA DUN. 

(d) Half-inch sheets compiled from one-inch "wps. During this·. 
year 2 sheets have been fair-drawn and submitted for publication and 
12 are in hand. Proofs of 1 sheet have been received for colouring 

and examination but have not yet been completed. 

(e) llfap of Tibet on the scale of 2 .• ~.uoo :-The preliminary edition 

of this, in four sheets, bus been published ; this is the most important 
piece of layer printing that this office has undertaken. The layer system 
is severely tested in this map as it includes not only the highest 
mountains in the world but also an area to the south of Turfun which is 
3~0 feet below the mean level of the sea. Areas which are generally snow
clad are shown in white with green-blue form-lines to indicate their 
configuration. An improved edition is in contemplation and will be taken 

up· us soon us time can be found. 

87. Photozinco. Ofil.ce.-During the year the work undertaken 
comprised :-Forest mapa j Cantonment maps j Triangulation charts; Levelling 
Charts; The Tibet map in four sections, with layers; Two layered maps 
illustrating the Pendulum operations; Degree Sheets drawn in No. 6 Drawing 
Office; Provisional Degree Sheets; Plan of the site of the new Capital at 
Delhi. A good deal of extra work was thrown on the office owing to the 
heavy demands made by the Chief of the General Staff for maps for 

war purposes. 

It has been found necessary to indent for a second machine press as 
the work of the office is steadily increasing, the table below shows the 

increase during the last three years:-

Year, I No. of Subjects. I No. of Negatives. I 

lH12-!3 ... 1,973 1,909 

1913-14 ... 2,046 2,376 

191415 .. 1,898 2,267 

No. of Pulls. I 

236,766 

244,140 

'345,520 

Cl.wcolate 
and Cynnotype 

. t pl'lll s. 

1,039 

1,695 

663 

It is to be remarked that up to 1912 the work consisted almost 
entirely of printing in black; this can be done more rapidly than colour 
work which demands accurate registration, work prior to 1912 has 
therefore not been shewn here for purposes of comparison. 

88. Forest Map Ofil.ce.-The total number of maps issued, both 
to otliciuls and the public, during the year, amounted to 17,955, which is 
an increase of 11,514 over last year's total. The gross face value of these 
maps was Hs. 34,116, and the net amount realised from sales was 
Rs. 6,HG4. Of this amount, Rs. 6,524 was recovered by book-debit and Rs. 340 

by cash from sales to private individuals and trading companies. The total 
sum realised from sales in the Previous yeur was Rs. 2,348, so that in 
actual sales, there has been an increa~e of Rs. 4,516, during the year 
under review. The number of maps and field sections received for storacre 

0 

during the year was 16,408, besides 210 computation volumes, angle books 
and traverse field-books, and 95 traverse charts and plot sheets. 
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The following tah){'l shows. in ahstrnd form, the wnrk (lf.'alt with hy 
the office :-

Cia«~ nf mup. 

1-irwh, :!-itwh tuul -l-in1·h nmp~ ot' Fon•st Sun·t~~·s :I:.! I ,j:.! -1:.! 

Spr-einl mnps. of lndil\ ... 
' 

Ill s 

Provinciul, l>ivisinnal and Di~tri<'t l<'on•st ll\11}'8 lll .; 10 

'\V nrkin,!!' Plans and Misf'Pl\anC'mts maps :.!4 :.!U t:l 
i------------~ --

ToTA1.S 

III.-CilWLE AN]) LOCAL DIU. WI;-.;-G OFFICE:-!. 

89. No. 3 Drawing Office (Northern Circle ).-During the 
ye<lr 120 one-inch ~heets previously sun·eye1l nne~ clrawn hy parties were 

dealt with ancl sulnnitted for pul,}i(•:ttion: 12 other fnir shePtR, not inehuled 

in the ahove nmnber, were also sent to press, 1'.f'., !l oc. the hulf-in<'h 

scale, flrawn in No. 2 Party's office and 9 preparetl in thfl Drawing Oflice 

comprising 2 sheets on the quarter-inch scale fair drnwn, :1 sheets on the 

one-inch scale fair rlrawing rompleted to margin. <lllll 4 sht>etA on the 

one-inch scale receiver} ft:Oill the Superintenrlent, Map l'nhlicntion and 

brought up to d:~te. 
The proofs nnd <·olour patterns of 14~ sheets inclutling a-t. arrears 

from lnst season. anrl 1 OS out ol' the 1 l () received from the Superin
tendent, )hp PuLlic11tion of this season's return, were examinerl awl sent 

to press. 
llulf-'itwh sheets t'ompilnl fl'UI/t. one-l·,ich lHHJIR.-During the ye1n· 

3 sheets have been fair drawn and submitted for publication leHvin~ the 

fair tlrawing of 28 in hand and f:hat of I!) flheets of which the com

ponent one-inch sheets had been published. not yet connnencerl. 

Qnm·te'J'-h1.d1. slwets cmn]JI:led f,·om . rrne-hlr/1 u1· lutlf-·i'Tich 'JIW)JS.

Press orcler has been giVen for sheet 34 N anrl the colour guides of sheet 

43 D have been askerl for; the fair drawing of (j sheets is in hancl und 

that of 3 sheetH of which the component OH€'1-inch or half-inch Rheets hnfl 

been published, is not yet COlllmenced. 

12 sheet:-; (hill nnd outline) of the Turco-Peno~ian Ji""rontier were nii'O 

fair rlrawn this year in this Drawing Office. 

90. No. 4 Drawing Office (Southern Circle).-During the 
year 5:-3 one-inch and 3 half-inch sheetH, which had been previou~ly 

surveyed and drawn by parties, were finally examinee! anfl suhmitted for 

publication. At the end of the ye<~.r every sheet, the survey of which 

was completetl during previous years, had been submitted. 

Holf--i-nch sheets compilcrl f1'0'nl one-iach maps.-11 sheets were drawn 

and submitted for publiclttion. At the enrl of the ye;tr 7 sheets were in 
hand and 46 sheets, of which the component one-inch sheets had heen 

publishetl, had not been commenced. 

Qu,a'J'iM·-inch sheets compiled .f1'01n o1w-inch m• half-·inrh mnps.-One 
sheet was drawn and submitted for publication. At the end of the year 
S sheets were in hand and 3 sheets, of which the component one-inch or 

half-inch sheets had been published, had not been commenced. 
Six preliminary one-inch sheets were redrawv. and submitted for 

publication. 



OFFH'E WOHJ(.-/-UCAI~ OFFIC/il:l. 

The colouring-, examination, &C'. of 7X proofs and the hill shading of 

51 HhectK were undertaken. 

A number of pupils were instructed in drawing. Considerable assistance 

wus given to p11rties to enable them to complete their drawing during the 

receHS season. 

The Photo.-Zinco. Section unJertook the photohrraphic and zincographic 

work re11Uired in the circle. 10 soldier sur\·eyorH, &c. were put through a 

course of training. 

91. No. 5 Drawing Office (Eastern Circle ).-During the year 
4:1 one-inch sheets and U half-inch sheets previously surveyed and drawn 

by parties were dealt with; all of the one-inch sheets and one of the 
half-inch sheets were examined and submitted for publication. In 

utltlition to the abo\e I one-inch sheet No. 79 ~ was compiled from 

!lettlement surveys and submitted for pubJicn.tion together with 1 one-inch 
sheet which was in arrears from last yeur. 

Proofs of 42 sheetR were received and 39 were exumined and sent to 

prestt. 
At the end of the year every sheet, the survey of which was completed 

'tluring previous years, had been submitted. 

Hnlf-i:nch, sheets co·mpiled {'l'om one-inch mnps.-During the year 6 

sheets hnve been fair dra.wn and 1 sheet submitted for publication leaving 
29 sheets in bo.nd of which 20 nre nearing completion. 

Quarter-inch sheets compiled f~·om one-inch m· lwlf-inch ?naps.
During the year the drawing of 6 sheets has been completed while 2 sheets 
huve been submitted for pubiiclltion, 5 sheets are under examination and 

will be submitted ~hortly and the drawing of 17 sheets is nearing 

~ompletion. Two prooft~ have been received for colouration, &c., of which 

{)lle hns been sent to press together with two proofs of previous years. 

One degree sheet (94 G), a large portion· of which was surveyed on 
the quarter-inch scale, hus been fuir mappod, is now under examination and 
will be submitted for publication shortly. 

Three degree triangulation charts have been examined and submitted 
to the Superintendent of the Trigonometrical Survey. 

92. No. 6 (Simla) Drawing Offi.ce.-As during the previous 
year this office WitS organized in 2 sections. 

The Army Section has dealt with the preparation and reproduction of 
maps and plans for the use of the Army in India while the Swrvey 
Section has been employed on the preparation of trans-frontier maps on 
the one-millionth, quarter-inch and half-inch scales. 

Most of the work of the Su.rvey Sect·ion has consisted in redrawing in 

modern style, an<i sometimes to a reduced scale, the maps already 

existing, with the incorporntiou of such additional information of recent 
date as mny have been nvnila.ble. 

93. Bihar and Orissa Drawing Offi.ce.-(bnpe'l'ial Standao·d 
1llapping Secti.on). Owing to the removal of the Bihar und Orissa 

Drnwing Office to Pntnn. the Imperial Mapping Section was pl11ced under 
the direction of the Director of Surveys, Bengal and Assam, from Ist 
October 1914. The office submitted the fair mapping for publication of 
48 prelimintuy one-inch sheets of Bihar and Orissa covering an area of 
11,277 square miles appertaining to the following districts:-

Monghyr, Shahabad, Pa.tna, Gaya, Palamau, Hazaribagh, Ranchi, 
Mi\nbhiim and Singhbhiim. 
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Four other sheets have also been complt'ted anti will flhortly be Bent 
for publication; 39 sheets are in hand and 12 sheets of the Province 
remain to he compiled. 

For Bengal :3 sheets are nearly ready Ulhl :16 sheets nre in hand. 

An experiment was mnde to compile a sheet from cnllastral detail as 
mupped on the four·inch Thaml maps; it is hoped that the experiment 

~ill be successful and that it will lend to the reduction of arrears. 
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PART 4.-WORK FOR OTHER GOVERNMENT' 
DEPARTMENTS . 

. 94. Northern Circle.-T/w Pttnjab Rivemin Detaclmwnt of the 
Northern Circle w11s exclusively employed ns in previous ye~us on locaf 

•urvey• in the Punjnh. The detail of the work is shown on page 16. 
No. :W Pw·fy (r'antmmwnt).-This Party continued the detail survey 

of the Cantonments shown on page 15. 
S 1:udrt Sn1•t'ey Dr,tachment continued its survey work in the Simla 

Municipality, for detailt.i see page!i J(j and 17. 

'J'he Klu t ran- Lt·ulw1•i bonndnry between the Punjab and BaJuchistan 
was rlemarcated by Captain R. Foster, I.A., of No. 4 Party at a cost of 
Rs. t,:HG-11-::J which was paitl for in equal shares by the two Govern~ 

mcntH concernetl. 

95. Eastern Circle.-Lieut.-Culonel Crichton, C. I.E., wrote a com
prehensive note on the subject of Revenue Surveys for the informa. 

tion of the Chinese Government who are contemplating the introduction 
of Land Settlement nnd Surveys on a modern basis in their 

96. General.-·Two Provincial officers have been 
Bombny Uovermnent for the Bumbay City Sto·vey. 

country. 
lent to the 

Various Fu1'f'Sf 8tti'' 1 C.'J~'~ omd forest maps were carried out as usual for 
tlw Forest Department; for details see pages I:l, 14 and 37. 

A portion of the Neptil-Pillbh'it houndq;,·y has been re-aligned and 
surveyed by n detachment, the details of the work are at pages 23 and 24. 

97. Map Publication Offices.-During the year numerous maps, 
plant~, and illustrutiom; were reproduced for many Government departments 

and oflices. less than half of the work of the Photo.-Litho. Office beino-
n 

of 11 purely departmental nntur~. The reproduction of such work can be 
undertaken without interfering with the normal work of the department 

so long us the umps, &c. are submitted in a state suitnhle for reproduction 
ami do not require to he redr.awn. 

~o. I (Hearl Quarter) Drawing Office prepared amongst others the 
Bu~sein and Henzadtl maps for Di~trict Gazetteers, Postal maps of Bengal, 

Assam, and B-ihr1r und Orissa, Telegraph and Railway maps for India, as 
well ns several uumn~uvre maps i a considemhle nnmher of Commission 
forms awl Certificates were also eng-raved. 

98. Mathematical Instrument Office.-tiince· the outbreak of 
war thi~ office has undertaken the manufncture of many 9-inch and 3-inch 
heliograph~ (444). It hns tllso issued and repaired many other miJitar 
instrmueutt:. such 1\s telescopes, binoculars, rangetinders, &c. Overtime ha~ 
been workl'd to the extreme limit that the workmen could stand~ and a 
certain 1Hnount or civil work has been set aside in order to meet the 
deuumdH made hy :\lilit;\ry Departments. 

The oHice ns usual supplied and repaired iustt·ument.s for every 
Go\·ernment department in India. 

99. Dehra Dun Offices.-Duriug the year a large number of· 
maps, &c., were reproduced for other Government departments nnd offices 
while the Computing Oftice also complied with requisitions for data. 
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