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PREFACE. 

This report is intended to be general and concise. More detailed tleEcrip­
tions and discussions of results will be found in Volumes IV anti V of the 
"Records of the Survey of India, 1911-12-13 aud 1912-13, respectively." 
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GENERAL REPORT 
OX THE 

~-

~ttl'CCU 
v ~ .~ 

of ~ndia 
DO<IXG THE St:R\EY YEAR 

PART I. 

ADMINISTRATION. 

1. This report deals with the operations of the Snn·ey of India fot· the 
survey year commencing the 1st October Hl12 and entling the 30th Scptembot· 
1913. 

2. Colonel S. G. Bnrrard, C.S.I., R.E., F.R.S., the Sun·eyor General, 
administered the department until the Hith April when he went on lcnve 
and Colonel T. F. B. Renny-Tailyom·, C.S.I., R.E., otlieiated as Surveyor 
General for the remainder of the year. 

3. Lieutenant-Colonel P. J. Gonion, I.A., retiree! on the 23nl of Septem­
ber, and Lieutenant U. F. Nation, R.E., rm·erted to l\lilitary Duty with eH'ect 
from the 2nd November. Three new Imperial Otlicers were appoinletl, namely, 
Lieutenants R. L. Almond, R.E., H. E. l{oome, R.E., and H. Ill. McKay, H. E. 

No Provincial officers were recruited. 

4. During the year the Provincial Service reorganiSlttion scheme was 
sanctioned, introducing, besides othe1· benefits, an incremental time scale of 
pay combined with charge allowances and the granting of executive charges 
to Provincial officers. 

Two new parties were created from the 1st March, riz., No. HI (Base 
Line) and No. 20 (Cantonment), and the six drawing offices were numhered 
and all are now executh·e charges. The drawing offices arc now No. 1 
(Calcutta), No. 2 (Dehra Dun), No. 3 (l\Iussoorie), No. 4 (Bangalore), 
No. 5 ( Shillong ), No. 6 (Simla). 

Two of the three posts of Survey Instructor were abolished. 

5. The cost of the department for the financial year ending the 
31st l\Iarch 1913 was Rs. 33,74,174 against an estimated cost of Rs. 37,29,5:!0. 

6. The distribution of the officers in tbe various offices and parties is 
shown in the accompanying list. 



c;"Je j or 
Branch 

Arlmiuihtmth·r Officer. Party or Offic<>. Locality. 

Calcutta Colonr•l S. G. Burrnrd, C.S.l., 
H.E., F. R. S., Sttrrr:yor ( 
(Jttt.-ral, up to 16th .April I 
Wla, CiJlonr·l T. F. B. : , 
R(!nuy-Tililvour, C.S.I., Sun·<'yor G£>ne- 1 Calcutta 
n.E., o')f!J. Surt'f'!Jfll'i rn1's0ffi<."Ctmd I 
una. ln~trument 

Otlice. 

o~wral, from l'ith April1 MnthematicRl 

1 No. 6 Dn:ming Simin 
L Otlice (Siwln) 

( :Unp Publif.:ation Calcutta 
Office. 

I 
No. 1 Dmwingl 

O!Hce. 
~tnjor w. nr. Col<lstrCIUit, I 

H.E., Ht1p~rintrmlent, Jbrpj 
Publication up to :Jnl July 
1913, l\lujor l\1. O'(J. 
'foncly, H.K, Offy. 8upcr­
itl(tlldt:llt, JlJap l)uldicatiutl 
from ith July 1Vl3. 

1\fup Rrcord & I , 
l!!t->Uc Office. }.. · Cnlcutbl. 

Enga·nving 
Otlico. 

l Photo. -Litho. 
Office. 

j 
Calcutta 

DISPOSITION OF OFFICERS, 

1912-13. 

.. ······ 

... LiPutf'nunt J. A. Fh•hl 1 R.E. 

... .llujor R. I.. Crnt;thwnit, R.E., 
Ca]1tain ll. N. .llncl..rotl, 
R.E. 

... J.fnjor :\L O'C. Tandy, ILR, 
c,~ptnin c. l\1, ThompsQI\, 
I.A., Captuiu :F. F. Htuttcr, 
I. A. 

... Cl\ptt~in C. l\1, Thompson, 
I.A., Captain S. W. 8. 
Hamilton, R.E. 

...... 

:\(l':-;srs. A. A. Gmham, F. c. Snint, 
,V. H. Str~Htg, 

Mr. M. Gnstnnd. 

::\l<'ssrs. J. 0. Grriff, C. Lit4.~llfil•h1, 
Jt\1-("dlunbt~ lJr~tt-:IHl, C. C. Hyrno, 
1), L. Cnuslcy, A. 1l. Hunt<'r, J. U. 
Ncwltmd, P. Simpson, P. N. Sur, 
E. J. H. Huuby, Abdul Hai. 

I 

I 
! 

{"'pl)('f 
Subonliuutt•$. 

"" . 

' "" 

. 
. ..... 

ww,'r 
8u\l<'l'\linnto 

EstH\\li)l.htuNtt. 

G E urotH•nu 
~1\-n.ft!\lnt•U, 2~ 
l1uiinn dt'1'fts· 
tuPn, -1 priuh,rs. 

.. 



( No. 3 Dn~wing Mnssoorio 
Office. 

I No. 1 Putty ... Kusbmir 

No. 2 Pnrty ... Punjnh 

... l\In.jor F. W. Pirriv, I.A., 
Major A. A. Mellor~. I!. E., 
Lieut. 1{. Muson, R.E. 

... Major E. A. Tundy, n.E., 
Lieut. A. A. Chase, l!.E. 

I 

I
I Messrs. n. R. Hughes, J. A. Frt•CH\IUI, 

l\1. C. Pottot·s, H. C. II. Coupt>r, 
I B. ~[. llerrill. 

~[i'HSt'S. Jf. 11. n. Hnnhy, E. n. ,V .. Rt, 
ll., 1(. ]~(>nuick, R. C. Hunson, 
W. J. Jl. Miller. 

Mro);S1'S, F. n. PowPll, J. A. Fre(•IJuut, 
l{nnnk Hin,:rh, H. E. Hnuhollf', 
B. C. O'Sullivan, J. 1\lcCmkon, 
H. 'f. Hughes, J. A. CtLIVI•rt • 

~lr. HIIRnill il2 ClorkH, DrnftR·' 
l1nk14h, 1{. H. rmm, &o. 

(l/d/re<I81-7-1J.) 

1\IN!SrR. Shnr 3~ Rul·vnyorH, &o. 
Juug, K. n., 
Nnthn t;;ingh, 
n. H., J,nl 
Hin!(h, R. B., 
Pni'IU'I Hnm, 
Jtunnu. rruantl. 

fJ:J Survoyora, &c • 

.Mujor 0. ll. D. Rytlcr, 
IJ.s.o .. R.E .. up to IHth 
April 11113, Mnjor C. L. 
nulw\·tson, C.l\l.G., R.E., I 
from 17th April, s,,wrin­
i<'mlmt, .~.\'orthtnl t'ird!'. No. a Pnl'ty ... Punjnb nud U. P. fl1 Hurvoyor~, &,,, Cnptnin :\[. N. :\[ut.'L:od, H.E.,I :\f,·~sr~. ,J. 0. Gn·ilf. w .. J. x .. wlnwl, I .1\l(~!it\f/i, :\[uho-

Licut.. A. A. Clmse, lLB" K J. Big-~i('. A. C. Bw•''• P. A. 'f. tnl"d J,utf Ali, 
Lieut. F. B. Scott, I.A., ]{r>nuy, A. J. A. ))ruk•\ 1". 1-1. Gmut, l\lnhirulur Hiugh 
lo~if:'ut.. n. s. "'ahnb, l.A. p, J. Gric(•, :\IO(Jhllnddiu. 

No. 4 r,.rty ... United Province• Capt .. iu L. C. Thuillicr, I. A. ll•·~:o~n. II. W. Bigg-io, 0. J. S. Hafl, 
C. E. C. J:o'rt•w·h. J. C. C. T.A·"rK, 
0. E. n. Cooper, Duui Clmnd Puri. 

:Mr. :\folumuwul fJS SurvPynrH, &c. 
Htusnin K1mu. 

No. 20 Pnrty Cl>ntrnl Provincce 

l Rhwaiu Dt•tach· Punjttb 
ment. 

llt•ssi'8. :llaya fJu.li 
lloqimuddin. 

Puri, R. 8., 1\[r. Chuni lAI i7 HurvP.ynrH, 
K.r~t•ttr. 'frnvr~r~~rH, &c., 

I {j,j 'J'nil11iltJura, 
K&rJungr,.,, 
l'litWAri,, &c. 



Cir~le 
or 

Bttweh. 
I Party or Office. ~~ 
I • 

I..cx:ality. Prorim·ial Offi('cfS. lppl'r 
Sull\ln1in:\tt•!'. 

LlW('r 
Sul)(\T\linl\to 

Estnhli.-JtmNlt .. 

(I Xo. 4 Drntring! Bang-.llorc 
Office. 

i 
--- I 

j lit"R-"f':;!:. A:· E'"'ing-. J. H. Nichtll, ThUnji, .lfl". B. \.1' ~4 Dm(t$-U\t'U, 
Dbontlibs .l(u.tlllhn~. 1 XtU1\)"l\lU\ l~ao. &l~., 1uuJ lt3 

I pupils. 

I 

I 
Colonel T. F. B. R£•nny* I 

Tailyour, c.s.r., IUL I 
up to 15th April Hllil, 
Lieutcnunt-Colmwl F. W . ..( 
Pirric, J.A., from Wtb 
April 1913, ,"J'upr:rint"m/~,t, 
Buutf,trJt t'irdr:. 

l 

r 
Bt.-Col. G. B. Hodgson, I 

I.A., till April 2ith, Li<•nt.· 
Colonel C. H. D. llytl~1r, J 
D.S.O., H.E., from April l 
2Hth, SupiTitdewlr:nt, 
Rcr~teru Circle. 

L/ 

Training 
tion. 

Sec· Bangalore :Uessrs. \V • .li. Gorman, P. Kl'Uilt'g\· ... lft'~"rs. P. S. 1 SurW\'I)r ,t: H 
. Y'I.'U~US\"Ilmi. }'npil$. 

G. llzuH\nmnht 
R~•o. 

... Ccntrul Prorin-~ Cu.phlil~ E. C. !l:lker, R.~., )[P~~rs. F. P. 'Vttlsh, J. H. S. Wilson, Mt':<-~n;. Elml\th 20 ~\\1'\'t'\''l~, \~l'., 
ccs. Cnpt~Hn K. \\. Pye, R.E., ~. 8. ~[t_•A'Ft't.' 1-'idding. C. \\"t.,s.t, H:\ttU, Rutu 4 pupi\:~. 

Lit•ut. k. S. Wahab, I.A. 'P. C. Pildll'r, ~hmshi Lll, l'. 0. Ntn'ftytm llt~:stir. 

So. 5 Party 

Xo. G Po.rty I 
Pkurd. 

Berilr f.U11l Hy- .lfajo~ 11. ":00(1, lrE., Lieut. :\h•s.sts. E. A. :\lt•nr, F. R. Kitdwn. : ::\[t>:'>.."~· Lll'lmmn :W ~'"'"''VOl~. \h· .• 
dt'rilLU.U. C. t.:r. Ww1s. RE. j U. H. Gihlt•n. J.' O'C, Fitzp:1tti\k,. D:-jt J"du, 3 pn}•ii~. 

1 • A. J. ::\[oorc. A. Y. LHcksou. ! U. n., Dlt~mn\t, 

No. 7 Purty ... l\[udma, 
)Iysorc. 

nud Cnptnin J.D. Camt•ht·ll, H.K :1\h•ssrs. J. O'll. Doungl~t•y, r. It 1:\lt'. K. :\I:mtlannn:.!S~tu·\'t•\'(lt"$,&\·., 
Andt•rsnu, ][, D. w: St\lh·~hur,··, i ' 1 pupil. 
Hnji Ahtiul Unhim, K. R., 11. H. 1). 1

1 

lluttt•rth.•ld, J. C. Rt. C. P~~.•llt·tt. 

No.8 Party ... lfndras nnd Tm-·Cu}1tuin C. l\[. Bro\\'"ne, D.S.O., ll~>sst~. \Y. F. E. Adams, S. 1-'. ~lt•ssl-s Annnllm.\11'3:! ~tH'''''"''r~. ~h· .. 
Norman, J. ll. Willinms, )(, D hun tl i h n · -1 P"pi\:.. vuncore. R.E., Cuptuin H. Fusil'l\ 

I.A. ~[uluulcYn llwblinr,D~lnji Dh\l1ltliha · ::\ltuulbrc, R R, 
l\Inndhn., l\I. S. Ontu>sa .Aiyur. K. :Nunwuuns-

No. tJ Dmwi11g ShiHoug, As~~m. 
Office, 

No. 9 Pnl'ty .. . Dihilr & Orissa. 

No. 10 Pul'ly ... UppN· Burnm ... 

:\bjur C. P. Gunter, U.}~ .• 
Captain 0. H. ll. Trl'nduml, 
R.E.. Cnptuin 0. F. '1\ 
Onkt•s, RE., Lieut. P. G. 
Htttltllestou, R.E. 

Capt. H. H. Phillimoro, ll.E. 

Mnjor E. tr. Hich, RE.. 
Captnin R. lL Cntdcw, U.)~ .• 
Lieut. W. E. Pcn-y, JLE. 

:Messrs. P, J. Bt~trington & K Chnatlins 

1\ft•SSl'S. Dhrmi Rum Y(•rmn, E. 
Cl~~nditts, U. C. Ncwlnnd, A. I\ . .Mitra. 
"'· P. Ht~lcs, li", llyl'nc, D. N. Drmt•rjcc. 

MPsi<r::;. J. Smith, P. \Villiams, W. G. 
Jurbo. H. n. Simons, V. \V, Murton, 
Asmut· Ullt\h J{hnn 1 K. S., C. ll. 
Sextou, A. F, l\(urphy, 

No. 11 Party .. . Lower Bnnuu ... Co.ptuht L. G. Cro!-lthwnit, 
I.A., Lieut. H. E. Hoomc, 
ll.E. 

~ft'i'1ln'S. J. Smith, C. IJitchfi,,ht, C. S. 
Litt1C'woorl, A. 1\f. Tnluti, 1\ P. 
Dcwur, H. Rt. J, l{Nmy, A. J, 
Booth, U. ~LWyntt. 

No. 12 Pnrty ... A~:~sruu Major A. 1\(f'nl-s, 
Cn]Jtoin G. F. 'f. 
U.E. 

I. A., 
1 

l\Ics!lrs. \\r. Ski11ing, Pmmndnmnjnn 
Or4kPS 1 l~ny, U. 8., B. l\I. l{l'llll)", Amjnd 

Ali, L. 'Yilliums, P. C. l\[itt•t\1 H. 
H. Creed, 

\'lUlli Clu_~tti. 

Mr. Abdul n~'""· ·II ~l\1'\'ti\'UI'~. 
· 1\:. S. lh·ufUuu•1i, & .. •. 

Mt•ssi"S. Dnlhir :H SntW'\'Ul'~, '~"·· 
Ut~i, l\(. U. 2 pupils, ;) Hnl-
M n z u UtdtH'. tlit•l' .~m·wyot'tl. 

:l\h·. lltwnt 
MuhtnumUd, 
1{, s. 

:W ~nr\'t'\'Ol':l., &c., 
:, pup(ls. 

l.lr. Hn g h t1 h nt• 31 Rlll'\'l•ym·g, &e. 
Dutt '1'lmplynl, 

Mcr;srs, Nnunk 
Clmwl llm-i, 
StLjoui Kumtll' 
Ghosttl. 

3;J Rm·W)'<lr~, 
&t•,, -1 Jlll}'i!S, 
·1 Soldh•1· Sm·-~ 
vf!yut·ti. 



r 

'rrig-<momi'trit•nl Dehrn Dfm 
Sur¥i'Y OJlicc. 

~fr. J, de Grrmff Hunt('r, 
.1\f. A., J,lr•ut. 1{. l\ln::;on, 
n.E., I~iPnt. R. L. Almond, 
l{.E., Lieut .. H.l\!. 1\lvKny, 
R.E. 

)[I'S~)'/'1, R~·cd Aulntl IIHS!I('ill, K. n., ::\[I'S.S!'rl, ~and 
11. A. Clmn·h·t·, Hmtmnun Pm!-littl. 1\:umur l\rn~ 

kt>rji, Htun 
Hingh, H. H., 
~at ish Chuu­
dnt :\Inldu~rji, 
LaktohJni Dutt 
tTOio~hi, ntnl 
GO\·in<l Umu 
Koln. 

LiPnt..Colont'l G. P.J. .. ,•HOX· 
Conyng-lmm, RE, Sr11wr• .( 
t'uf,•mll'ld 1:l tin• 1'riyou1J-
1tidrirlll 811rny. 

No. 2 Drn.wing D(>hrn Dun 
OIHcc. 

Li(•nt. F. J. l\[. Ring, R.B. "' :\I(•!\!.1'1-1. 0. e. Ollcul•ach, E. c. J. Bontl, .:\[r. TIHtn Sing-h, 
H. C. "'· Stott'shury. n. H. 

No. 1:1 Pmty ... DL·hrn Dnn .:Major H, L. Crosthwait, R.E., 
Capt. Y. H. Cot t(•1·, I.A. 

No. 14 Putty '" U. P., Huj- Capt.. H. J. Coul'hmnn, lLE. 
putil.tm, & C. l. 

No. 15 Pnrtr .:\Iwlru~, Kzu;h­
tuil", Bomlmv, 
H<•ugal,&C. i1

• 

.:\lajor H. :\feC, Cuwi,., RE., 
LiL·ut. K . .:\(n:o~vu, H.E. 

No. 16_Party ... l1nli:Ut Ports ... 

Xo. 17 Party ... Burma 
Punjnl). 

1111d 1 Captain Y. It Cotter, I.A., 
Lh·ut. A. A. ChnH•, U.:E. 

:\ft·t-!'I'R, Ifalttlll\l\H Pm!iiul, n. N. 
Pushnng-. 

:\fr. Tihlhn nhu- l CmntJUt,·r. 
l'lm t)ltoru"· 

::uf'~srs. C. H. 'l'n·~lmm, Y. D. B. ~Jr. ,Jugr~l BPIJUri ~I CorutJttlPrH,&c·. 
('nllin.'i, Y. P. Wainri;.tht, 0. A. 1

1 

Lrd, 
Nnl'IIJjlll, H. '1'. \\'yaft, (\ r-1 • .:\Idurll'l'l, 
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PART II. 

SURVEY WORK IN THE FIELD. 
I.-TOPOGRAPHICAL SURVEYS. 

NORTHER:'\ CIRCLE ( t·i.l,. index map Xo. 1 ). 

7. No. 1 Parltt.-This Party continued it~ fiehl operations in the 
Kashmit· and .Jammu State throughout the yem-. _-\n area of 3.0!11 ~•tnare 
miles in the Pfmch State, the .?llirpur, Hiiisi, ant! Jammu districts was 
surveyed on the l-inch ~cale, the country varying from the low tlat plains 
bordering on the Gujriit district of the Punjah. to the high r>mges of the 
Yrr Panjiil. In addition, areas of 68! and 1,036 square miles on the ~-inch 
and !-inch scales were revised in the open mountainous traets of the 
Gilgit and L'ldiikh districts respecth·ely, hortlering on those areas surveyed 
last rear. The head-quarters of the Party were retransferred from Srinagar 
(Kaslnnir) to l\Iussoorie in April 1913. · ' 

8. No. 2 Party.-Ko. 2 Party sun·eyed 36 l-inch sheets gh·ing an 
area of 9,2!5 square miles. l\Iost of this was re\·ision of existing l-inch maps 
in Lahore, Ferozepore, Ludhiftna, Hissiir all! I neighbouring distrid.~, all!! in 
Faridkot and .i\Iiiler Kotla States; also new suney in the western portion.-; 
of the Phiilkiiin States; all plains. There was 1 sheet of reYision sm·n•y in 
the Siwiiliks, on the bonier of Hoshi:-trpur distriet, which was partl.1· hills and 
partly plains, and revised on a ,·ariety of existing scales. Except for this the 
country was plain and fairly open, with slight UIH!ulations aiHI sandy outcro/1" 
in the southern parts. :;\ o contouring or height work was attemptctl in t 10 
plains, a fair number of heights indicating the geneml line of the country 
being subsequently abstracted from the maps of the Irrigat,ion Department. 
Ferozepore cantonment and a few important towns were surve_rcd on a 
slightly larger scale in order to secure full detail fm· the l-inel1 maps. 

A small six-inch survey of .l\Iiiler Kotla ami em·irons was paitl for hy 
Miiler Kotla State. A man was sent to the Dera Ghiizi Kh:in ueig"hhourhoml 
to sketch in the great alterations due to the mo\·emcnts of th~ Indus, for 
incorporation in the new degree sheet of that area. · 

9. No. :J Party.-This Party mu; originally inten<led for work in the 
United Provinces in continuation of last year's progmmme, hut, was mm·etl 
into the Punjab for special smTeys, required hy the Irrigation Department. 
It surveyed a total area of 7,724 square miles, of which !,!IHO s(pmre miles 
was l-inch redsion survey, and 2,764 square miles l-inch sun·ey. The forn1e1· 
comprised parts of the districts of Amhiila and Kamftl, and the latter the 
eastern portions of the Phiilkiiin States, of Patii'tla, Ki'thha, and ,Jintl. To 
supply data for the new .survey, a traverse section of this Party ran traverses 
over an area of 6,058 square miles in the Pln:tlki:in States. \\·ith the excep­
tion of the foot hills of the Punjab, Siwiiliks in the Korth, the country was 
fiat allm·ium, much irrigated and generally wooded. The old l-inch maps 
utilised for the re1·ision sur,·ey, except for the village sites, were not of much 
assistance. The new maps show a large amount of detail. 

10. Xo. 4 Parl_11.-This Party sur,·eyetl an area of 5,!60 s'lnare miles 
in the district;; of Bahraich; Gondft, Lucknow, Biira Banki, I:!w Bareli, 
.Fatehpur, Fyziihiid, Sultiinpur, Partfthgarh a!ltl IIartloi. The country 
sur\·e)·ed consisted chietly of flat plains, well cultimtetl and co,·eretl with an 
abulltlance of artificial gro,·es. The rivers Ganges, Gogr:i, Gumti and lliipti 
ran through portions of the work. 



PART II. 

The Cantonment Section wa;; 
August and the work of thi;; section 
mcnt Surveys). 

transferred 
is reported 

to Xo. 20 Party from 1st 
unum· Section IV (Canton-

11. 1'/te Ptmjal, JliT!!rain [Jr:llll:lwwnt.-.-This deta~hmcnt continued the 
work of tr·aversing and laying down J,ase hnes. 31!! h~ear and. 311! square 
milcH of main tmverHe, and :;,:!:JG linear an•l !i08 s<pmre mrles of mmor traverse 
were run. 1:;,8:;:; theodolite stations were fixed in .the .are.a, under water 
adion of tho rh·erH :-iutlej, Hi'l\·i, Cheniih, an• I .Jhelum m drstrwts Ferozeporc, 
J.fthore, :-iiiilkot, Gujtftt, and Shfthpur, and 588 eorner·s of 1!!6, s<tu.are~ w_erc 
den~:u·cate<l with permanent ru:trk-sto!res o~ b~th b:m~~ of the .~.utlcJ ( drstnct~ 
J\[ontgouwry awl Femzepore ), Clwnah ( <lrstrrets huJrat and Sralkot ), and the 
.Jhelum ( distrid;; Shftlrpur and ,Jhelum) to serve as bases for the future 
deruar·eation of houndal'ies in the hed of these ri\·er.-;. 3,-l!JG plotted and G!J7 
},ourular·y "ma.<tidx" (settlement m:tpping sheets) of _!07. vil~ages were 
<:olllplded and 4!1 4-ineh sheet' wem tmce<l, aiHI snpphed m tune to the 
Heft.I•,IIHmt Ollic.,rs of Ferw~epore, L:thOI'e, ::iiiilkot, Gujriit, an<l Sh:'thpur. 
Besides tlmse, :Hi:J rniscellmreons tmce,.; were prepared, and all the traverse 
statiou>~ mar·kcd dm·ing the season were plotted on 51 !-inch sheets. Three 
4-iudr rivemiu llfJnHrlm·y sheets wer·e plotte•l and compiled, 2 sheets finally 
completed, aJHI 4 sheets typed. 

I 2. The 2;:; acre rectangular snn·ey was eJLrrie<l m·er the remaining tract 
<:Oillllllt!Hierl l>y the J,ower Bi'n·i Doiih Canal in continuation of the last year's 
work Forrrtcon tlmusnnrl, six hundred and twenty seven :!5 acre rectangles 
wor·c lwolwn. X cady [,(j per· cent. of the work was tested by the tahsil!fii.rs, 
mtih tahsildi'u·s, ar11l the sm·,·ey olllcel's, and lG pet• cent. was checked with 
theodolitu tmnwse. 1 ,o:;n linear miles wcr·e tmversed, and 3,8!!5 theodolite 
Htal.ious wel'e lixu<l. This wol'k is uow complct_ely finishc<l. 

1:1. The KJrn,hiih 1'/wl (sandy IU'ClL) smvey was suddenly taken up 
duriug Fuhr·wLr".l' IHI!I at the special re'luest of the Punjab Gover·nment. 
l,!lli7 lirw:tl' and 1 ,OiU H'fnare miles were traversed, and 3,808 theodolite 
stations laid out :!;iK dr·csse<l stones and 1'-l iron tnhes were embedded on 
mwtain selected stations to f:tcilibLt,e future >mn·ev and dennrcation of fields 
and houndaries. r.!JI plo!Jud JJ/fl.<rtoi.< on the sc:Lic of 12 inches to one mile 
were supplio•l to Ure Ket.tlemcnt Ollicer, Slr:-thpm·, early in September 191:3. 

lr! addition tn the abo\·c, GO! lllfl8rtni.< of :JG villages (scale 8 inches to 
one mrle) wm·e r·udueud to tho scnlc of 4 inches to one mile. The boundaries 
of tlruso villages \\'CJ'C compiled on 2!) 4-inch sheets showing discrepancies of 
unn- t.wo chains, an< I their tr·aces pr·epar·etl on G:J llta-<iicis for the Settlement 
( >llieer, Khitlrpnr. 

H. With a view to assist the 1-;et.tlement Officer•, Dem. Hamlrpur and to 
nt:ilizt• the .~·xporienee thus gainc<l for the cadastml surveys of tahsils 
l'ah.rmput·, h,:u.tgrn a!Hl Xiir£!ur, the Kiingra work was experimentally stm·tcd 
dt~rrng the' miti<llo of Apt·Il l!H:3. G:l7 linear and 81 square miles we;·e 
t.r·raugula.t.cd and tmxcr·se<l and 1,840 stations fixed with theodolite. 78! 
plolt.ed /llrt.<£i,ri.< of :!:iG liklis ( suh-Yillages) were supplier! to the Settlement 
O!lh;m·. llcm Hamir·pnr. The .experiment has pr·oved successful, and work 
wrll he commence<! in the three tahsils during next field season. 

t'Ol'TH ER~ CIHCLE ( vitle imlex map No. 2 ). 

lo. .Yo. r. }>'!~'l.'t--X~. ii Party smTeyetl an al'mt of 3,690 square mil~s 
i!1 th~ lio,;ln,t:l~th:~t!, ~ar:~mghpur, Betul, Chhimlwiira, Nftgpur, Bhandiira, 
l:'icorn and_ halaglmt d~,;!rr?ts of the Centml Pro\·inces and triatwnlated an 
a.rea ~~[ 4,!1,:! s~lwu·e .~n~lc~ _m II~shangi'thi'td, Narsinghpur, Bctii.l, Cl~hindwara, 
!:'icon~. Bhanda~·n, h:llaghat., Nagpm· and 'Vanlhii districts of the Centml 
l'ro\'mcus nn:I m the Amraoti district of Beriir. The nature of the countrv 
sm'Y?yml Ym'Ictl. from the steep and w_ooded hills o!l the north of the Siitpurl'i. 
plat~ttu to the ti,Lt ami umlulatmg cultimted !anus m the Niigpur plain. 
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16. _\·o. 6 Parf!I--Xo. 6 Party snrn•yt•d nn m"t'a of :l,O:!::' '"Jll<ll">' mih•s 
in theY eotmiil, .:\kola <tn<l Hultliina tli,-triets of Bt>r.ir· and in the .:\t!iliih:id, 
Xiinder awl Parhhani distrids of Hvder.ibiid and trian~ulated an an•a of 
::?,7!15 "'luare ruiles in the East K.hiintksh distJ·iets ,;f Bnmhay. in tho 
Buhliina and Akola district:> of Bt•riir and in tht> Parhhani and ::\:indt>r 
di,trids of Hnleriibiitl. 1lre t'onntiT wa,; of an intrieate nature similar to 
tlrat sun·eyet!" in pre,·ious yt•at-s. The }-ineh surn·y of Hy•lt•r:ih:itl ~Into 
was comment'ed and the int'reast>•J out-turn of the party is dut' to tho 
rapidity of suney on this seale. 

1 i. So. 7 Pt~~·ly.-Xo. 7 Party sm·n•ye<l an arl'a of i\,01 7 squan• milt•s 
in tbe :Malabar, South K:mam, Salem, Coimhatni'e mul ::\orth .-\1~·ot <listrids 
of )la<lras, and in the Bane:alore, Kol:ir an<l )[nan·•· distt·iets of :'<hsort>. :mtl 
triangulated 4,lH:! square !~tiles in the Salem, l'hittoor and ::\orth ;tiHI South 
.Art'ot districts of :\Iadms. 'l'he eonntrv sl!ITcved was n•t·,- ,-m-it>tl in dmrae­
ter. It indndcs the Hat intricate coast, the uiulnlating jting-le-ela<l font-hills 
of the \\'estern Ghiits, the denseh· wooded, hillv ennntrY on hoth loanks of tho 
Canvet·y ri,·er ami the open mulniating :\Iy~ore.platt•au: 

18. Ko. 8 Purlfi.-Xo. :". Party snrwycd an m·ca of l.6H s'lnarc milt·~ 
mul tmverscd 205lint>ar miles in the )lalaloar and :\laclura cli~trid.< of :\Tatlras 
and in Tranmcore State. .\Jong- the sea eoast the emmtrr is l'o\·ert•tl with 
dense cocoanut groves ancl pa<ldy'eultimtion which is tloodt>;l fnr the g-r<'ai<'I' 
part of the year. On leaYin;.: the sea coast the cnunh·y graclnally dmnge.; in 
chamcter and is at first un<lnlating anti rl••nsely popnlalt••l and l'nltivah•tl with 
scrub or t1·ee jungle on tho low bilk FurthPr inlmHI the eultimtion m11l 
inhabitants are less and the forest areas heeome more nnmerous alltl dellsl'I' 
with open grassj' tops to the high hills. The work in sneh l'Oilllti'J wa.; of 
neeessity slow, difficult and expensi,·e. 

EAS'l'ERX CIRCLE (t·ide inJex mnp No. :l). 

19. Xo . . '1 Par(1J.-Xo 9 Party sun-eyed an area of 4,0:]0 "' rnm·c mih•s 
in Singhbhiim and Hiinchi districts and in the :Feudatory l':'tates of Orissa. Of 
this area l,lSH square miles in the Feudatory States were surn•yet! on tho 
?i;-inch seale, and 30 square miles of resen·e;l forest in Singhhhfun <list-rid 
were sun·eyed on the :?-inch scale; the remaining area was Slll"\"l'JCd on t.ho 
l-inch scale. The countrv surveved was mostlv woodml ami hillv. hut on tho 
Hiinehi plateau, undulat(ng aml well cnltimte<l. :!:):l linem· !;tiles of forest 
boundaries were traversed by theodolite within Singhhhitm dist1·ieL Tri­
angulation was carried out in districts Haziirihiigh, Moughyr, Bhiigalpm· aud 
S:mtiil Parganas. 

20. No. lO Party.-Xo. 10 Party sun·eycd an art>a of :!,4!1U s•ru:u·e miles, 
in the Myitkyinii district of Upper 'Burma, ineludin;.: :U square miles of 
country beyond the Burma-China frontim· and in unadministered tmTitory 
which were sketchc<l; 2,700 square miles were triangulated and fl':t\·c•·se•l 
in the l\lyitkyin:t di,;trict and 207 linear miles of forest boundary t1·m·er"e 
were completed. The country surveyed varied from the leYel plains romul 
l\lyitkyina and Talawgyi on hoth sides of tho Irmwaddy whieh were Jps,; 
than 500 feet above sea lm·el, to the high hills alon;.: the Burma-China Bordm· 
some of which were m·er 1:!,000 feet high a.nrl covered with snow dm·in:..; the 
winter months. Both plains and hills were thickly wooded and it waH diflienlt 
to get any views of the surrounding country except where gromul had heen 
cleared for cultimtion. 

· In April a. drawing office was opened in :\Inymyo for the prcpam­
tion of degree sheets of Burma. and of special maps dealing with the Burm;~ 
frontier such as those sur,·eved with Political Missions, &c. 

One Upper Subordim;te and three surveyors were attached to Political 
l\Iissions during the field season. 
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~1. !•(o. 11 Party.-X o. J 1 Party ~urvey~d. an area of 1,960 square mile_s 
in tl1e Tamy distriet of tlw Tena;;se':m tlmsJOil o.f L?wer B~rma and tn­
angulated an area of :J,!J2!J H<JUare miles m the same <llstrJCt and m the north 
of tlw M er<mi distr·ict. The countrv sun·eyed varying from mangrove swamps 
to hill>~ risi;;'g to fi,HIJO feet lay hetwcen the sea coast a~d the S_iame~e frontier, 
the g-reater pm·t of it heing thirdy populated or entirely unmhab1ted. The 
work al.~o ineluded the Xorth and ~Iiddle i\Ioscos Islands, which lie from 
fifteen to twenty miles off the coast. Owing to a hot and damp climate with 
:m ;n·e1·agc aJIJ;ual rainfall of ::!30 inches the evergreen jungle is very dense 
and often impcnetrahlc; thi;;, together with scarcity of lahour, supplies, local 
tmnsport and eommunications made survey work slow aiJfl difficult. 

Hix Hnp<Jl'intemlents of the Burma l,:md Hecords Department were 
attached to the party for training in plane-tabling for two months each. 

One sul'\'cyor was attael1ell to the Xorth Burma Exploration Sur\·ey 
]Jetaehmcnt and another was employed on reeonnaissance work under an 
ofliem· of the lntelligence Branch of the Army Department. 

:!:!. Ko. 12 ParfJJ.-Xo. 12 Party surveyed an ltreao£3,374 square miles 
in the Ki'unrf1p, JJarmng and Kowgong distriets of Assam and carried out 
triangulat.ion and tra\·crsing over an area of 4,500 square miles. The above 
lll'ea indudcs 4:) sqmtre miles of resen·ed forest surveyed on the 2-inch 
~calc. The country unde1· sm·,·cy consisted principally of the alluvial plains 
of the Bmlmmpntra which, where not under cultivation, are covered with high 
gmss an<! seat.tered tree jungle interspersed with immense swamps and 
"hi!.~"; Uw halmwc of the area eousisted of hills for the most part densely 
WO()IfCd. 
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E. No. II Lowt•l' llut·mu Dc·Ht't•ly wutulPtl; partly mt-· { ~UI'\'t•y 
dultltiug, partly t;tl't'}l hill~ I Hurvt.ly 

. 'rnrvey ' ' Rc,·ision ~urv('r 
K No.1:.! Assnm Partly O}lt'll}tlains nutl gra~~ ~uppll'lllt'lltnr\: 1 

juugh•, partly tlt·Ul'.t•ly ~Ur\'t•V. • 

: woollf'd hill!S. , Hurvf'y • ... 

GtU:Sll TuT.\LS ... I 
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l-inch 
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}}i) I 
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i (c) Ext·lwlin.f.( l't•('llllllllill~llllt'l' 
t\111"\'I'Y, 

(•i) Ex~lwl•·~ HH. :w.~:IH •·x- -Jli•Wlt•l} Ollt•XJ•Iomlioll HIII'VI•)'tt, 

1 fol'N<t JwUIHIIII'}' /Hir\'I'.V>I IIIII) 

J\11~)'111)'0 ]))'llWiUI-(' omj~··· 
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~h 

1,:1,~-;,0110(/) ·111'!1 (!') J•:x,·lwk~ u~. :t,1:11 fw· 

l1JII't'iH} ft•l'l'l'll /'lllr\'1')' lHtl 
iud•Jtlt·K Htt. :vw.J i'Xftl•lldi-

tun· f til I J'UVNMiiiJ{ f,m ... t 
t, •• uurlurit-H. 

(!J) Exdnd"" 0 "'luuro wil•·11 ,,( 
14Jif'did f11I'P.'It HUI'Vt•y, 
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TatJ!e showmg progress of Topographical 8urueys, 1905 to 1913. 

Survey year. 

I ! : 1 
. North•·rn 1 Soutbf:·rn . Eastnn , T 1 ' Cireif·. : Circle. i Circle. i fJtrt • 

1 {JO.j-nt; 1-inr:h nnd} ii,99S 
' 

1,6HO 
i 

10.~J22 17,977 
2-inch J 

do. - Q-"" 'i,6H6 I 8,6ii9 23,00:! ,, •• dl 

tlo. H.:;:ro I 
!1,2.56 

I 
12,431 

I 
!J6,:!1 i' I 

I 

4lo. 17 ,!J.ijj' 12,;}26 I 11,542 42,02.} 

' 1 fJO!l- J 0 du. 23,8:c; 
I 

l2.ii3~ 9.736 ·W,tol 

13.1';1 9,218 
I 

·W.fll 7 tlo. } 27.52~ 

mul!A-inch : 
!J,UJ (o )10.fi.54 .Ja.H:!I du. ~W,R.::i:! 

27,2·10 
I 

13,:~-Ht ll.S:JG .'i:!,-l:!.:i do. ) I 
anti ~-inch) 

1!1!0-11 

19!2-!3 

1'---------

! • 0 ,'21'2 

1

1

1 

.. ~" iH,275 ~ 

I 

84,39S i ;m,ss.; 
I , 

' 1----'---· 
f 1 ' 

I l-inch & , . 
'fotnl urmu. indtulNl 

JlfOI{flltnUlO, 

rl Total of l' 1 

in topo~'TIIphionl-< I !-inch • 750,000 ! .N2,800 l 
j WOI'k fl I ! 
li n1loth•tl. J I ' J 

."i2S,800 i 1,821.000 

Approximate 11-l"f>IUI rC'mnining for Survey 

I I 

I --1------
r : 

(
;Total of l : 
; l-inch & j ; 

•' ~-inch Ll 
' I work still r 1 ' I. 1". remuin- 1 ! 
l: ing. J j 

444,402: ~ 1.50H.715 

No:m 1.-As \\'US suggest£>d in the note on page 1:! of the General Report of 
the Survey of India for 11110-11, the question of 1·educing the scale of 
survey in certain regions has now been considered, and tl1e half-inch 
;;calo has been accepted fot· a larger area than was contemplated in 
the original topogmphical prot,rramme. The exact figures showing 
the areas allotted to l-inch and !-inch surveys, respectively, are not 
to hand as yet, and only the total figures for both scales can be 
shewn. 

The reasons for this reduction of the scale of sm·,·ey are as 
follows :-( 1) to enable the completion of the survey programme 
to he carried out by 1 !l:l5 if possible, ( 2) to reduce the expenses 
of survey in hilly, desert or other depopulated J'egions, where the 
one-inch scale for maps seems at present unnecessary. 

NoTE 2.-'l'he figures showing the total arPas included in the topographical 
prof?ramme of the circiPs ami tl1e areas remaining for survey are 
liable to fut.ure correction, (1) because the limits of the seYeral 
circles have not het>n P\'erywherP sPttled, (2) because in some small 
nroa,; survpy,; are not found up to standard and require revision. 
ThPse at'P:ts gPt una,·oitlably included both in the totals for the year 
of actual survey and in the totaLs for the year in which the 
_revisionary surwy takes placP, and the figurps thus become slightly 
mcorrcct. 



IL-GEOGRAPHICAL SURVEYS. 

23. A large amount of exploration on the Xorth Ea~t ft·onti,•r was 
carried out during 1911-1:? anti 1\ll:?-t:l. 

2-l. The tletadnnent under Lieutenant Lewi:<, R E.. with t ht• ..\! iri 
1\!is,.:ion in Hlll-1:? surn·~·etl :?,000 >'t[Uare milt's in the ha,;in of the ::;uh:m:<iri 
and its attluent,; the Kln"U anti Kantla Hin•rs anti fixetl a lat·ge numlwr of 
peaks on the main Himalayan rangt'. ' 

25. In the Ahor eountn during Hlll-1:? and 1!11:?-1:: a tlt>taehnwnt 
maier Captain Trenchard, ILE., surn·)·ed lht• whole .-alley of the llih:ing :uul 
its tributaries up to Latitude 2~1:Jll' (exeept the headwatl'!'s of the ::;iom 
Hiver); an area of 6,5{)0 "quare miles. c\ large mtmht•r of peaks on tht• main 
Himalayan range were al~o fixed, including om• of on.•t· :?i),;)!lU ft•et. 

26. The detachment mHier ..\lajor Uuntet·, ltE .. with tht• :\lisluui 
Mission explored the Luhit Hiver up to the neighhourhoml of \~imii in 
l!Jll-12 and survevetl the whole of the hasin of the Dihiin!!: Hin•r anti its 
tributaries in t9i:?-1:l, completing an area of 8,1'-l;-o; st[lHtre luiles, anti fixed a 
large number of peaks on the main Himalayan range. 

27. The detachment under Captain Cardew, H. E., which neeompanictl 
the North Burma l\lissions of IHll-12 and Hll:!-t:l snrn•ved 1111 an•a of 
10,000 square miles, nearly completing the explomtion of tht> irmwaddy hasin. 
Burveyors also accompanied the late Captain Pritchard in hoth Sl'll><oHs, mHI 
including their work, a total area of well over :30,000 S<[mtre milt•s of hithe1·to 
unexplored country has been sun·eyed on the :}-inch scale. 



VA HT I I. 

III. FOREST SURVEYS. 

· 1 ... 1'11~-1·' the for·est sm·,·ers hnYe, as usual, heen 
:tx. lltll'tllg t '" .1 e.u • - ·•· . . · . . . f I f'. I 1 

("!lTiPd ont J.r the Topo;;mphieal parttcs of the !';tlll\C} of nf• ''tt. .. n It te 
" · ·. f · tl e -111·1·e1·- 11·ere executed on t te ,;ea e o \\O metes 
· l' nty '' , .. .,es • · ·' ·· · 1 · 1 

::'·' 1j,e ·mile .. ,;11 ; ';u some fmv ;11 ;tanees, the wm·~ was •lone on t 1~ one-me 1 

· ~. 1 • \ ,., nsidcrahle extcut of forest hnundanes w;ts al.~n sun·e} eel ·on the 
~'::1 1 ':· f .i'; •·l es to the mile. The re~·i,;ion of certam at·eas prenously 
sc.t" 

0 

1 '1"1,·,.' , ·111,.] 1 "<··tie ,,,. 1 he ol•l Forest !';urYel· Brandt was also HHJ'VCVCt OH , "' ...,._ , ..... ,r ., - ., 

efli:£:1·,,.1. 

.\'orflu•rll Cirde. 

:!11. :-; 0 fomst. snrveys wet·e carried out in this Circle during the year 
nwler rep01·t. 

Sortffwru Cirrcle. 

:HJ. (!l,ufra.l Prm:i1u·r•.<. ( lkrar Cirde).·-Xo. 6 Party continued the 
topogTa\1hieal sut'I'.C)' of Beritr anti I~yd~riibiid. All. A 1:nd B class forests, 
awl C e ass fcJI'ests m·er one S<JIIILt'c nule Ill area f;~lhng Ill the area unt_ler 
,,m·vey mul in six of the shee~s to he sun·eyed m the next and followmg 
seasons were smTeycd on the 2-mch scale. 

With t.he apru·o,·al of the. Chief Conse!'mtor of Forests, no th.eodolite 
honudm·y traverses were catTJed out, hut ~~II the resen·e. boundanes were 
sm·veyed hy plaue-tahle tmv~rse on !he 4-meh sc;de; tins ensured bett~r 
agTeement. with the topogmphwal detmls. The SUl'\'cy. of all the forest.s_ m 
Ycotmiil dist.J•iet was eomplded aud work was also done m Akola and Bultlana 
dist.ricts. The ole! +-inch map of (£cmmiitergaon re:mrve in Bnldiina was too 
inaecumt.e to he utilised an<l a new 2-inch snrYey was commenced. The area 
of foi'est.s sm·veved on the 2-inch scale amounted to 375·6 sqmu·e miles and 
t.he plaue-tahle iionndary sm·veys <tmmmt.ed to !184·8 linear miles. 

:U. Madra.< l'n•si.deut',IJ.-'Ko. 'i Party in the course of its ordinary 
opemf.ions eal'l'ied out the Slll'\'ey on the 2-inch scale of the ~lamhetta reserve 
and Dodda,..mnpagai extension o[ Kollegiil division amounting to 11·6 square 
miles. No new honndary traverses were curried out . 

• 

A'aslt•r~t Cirde. 

:!2. Jliluir aud Orix.<ff.-ln the course of its regulm· operations, No. 9 
l'm·ly sUI'I'e)·ed au area of :lO s<pmre miles of protected forests, on the 2-inch 
sl~tle and :l2 S<Jmu·e miles on the l·inch scale, in the ::;inghbhurn and Chaibiisa 
<livisionH; and theodolite tra1·erscs amounting to 253 linear miles, we1·e run 
l'llli!Hl t.l10 homularies of nil the hlocks over 1 square mile in area. which have 
not. heen JWm·iously snncyctl. The survey of all the forests in the 8ino-hbhiim 
forest.s division mul of such forests of the Chaihii;;;t division as fall in the 
::;inghhhitm district, has now been completed. 

:l:l. > lJppa lin rwa ( Nortf~em Cir~le ).-During t~te y~ar, under report,. 
Xo. 10 1 arty surveyed the Mmngna, Z1gyun, Talawgy1 ann I .... awan reserves 
in the i\lyit.kyinii <livision, mnounting to 116~· square miles, on t.he 2-inch scale 
and part. of t.h~ _Pa<lanng game resen:e, area 27 square miles, on the l-inch 
seale. l n addJf.ton to t}1ese, 2~7 lme1~r 1~1iles of boundary survey was 
enmpleto<l round the i\Imngna, 1alawgyi, I .... awan, Namkwin and part of 
l'mlm!ng rc~~rvcs. The Conservator of Forests, Northern Circle, ll"reed to 
the sm·1·ey ot the l'at!mmg rescn·c bein~ done on the l-inch scale in~tead of 
tho 2-incl~ scale, as it is only rescn·ctl as ~t game sanctuary and not for timber 
proservntum. 
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34. Smtih Tena.<.<erim Diri.··ion ( Tena.<.<t•rim Cir..t,• ).-Parb; of the 
Heinze ami Kaleinaung resen·es amounting to 212 square miles and the whole 
of Pandin-In rei'en·e, area 3 square miles. were sur,·ep•d by X o. 11 Party 
on the 2-inch scale ami their bountlaries, ;;~.\ linear miles. Wt'I'e tran'r:>ed lw 
theodolite. - · 

35. A.<.<am.-X o. 12 PartY sm..-eved the Darranga. Khalingdnar and its 
extension and Sin!..'Ti Hill resern~s: on the 2-incl~ icale in \·ours€' of its 
ordinary operations~ In adtlitiou to this, the two small resenes of Hiijn an1l 
Sildar Hill surveyed on the l-inch scale last year, were at the special reqne4 
of the Conservator of Forests, \\'estern Circle, re,;nn-eyed on the 2-inC'h seale. 
The total area thus snn·eyed amounted to 31 square milt•s. An area of somo 
6 square miles was also Sllr\·e~·ed on this seale in the Upper Dehing rest•n·o 
(western block) ant.l its boundary, 50 linear milcs, tnn·erst•d on the -!-ind1 
scale. This being a special sun·ey, its cost will he horne entirely b:; tho 
Forest Department. Sonaikusi :mtl Koluhat re~eiTes, area 4-! >'<Jilaro mile~, 
whieh were previou~ly surveyed on the -l-inch scale bJ the ohl Fore,.:t tim·,·ey 
Branch, were revise<! on the l-inch scale, as the contouring am! heights were 
found unreliable. The artificial hountlaries only of the following re"erves, 
amounting to 167-} linear miles, lmxe heen tran•rsed on the 4-ineh "eale, 
during the year under report :-Khalingdnar Extension, Singri II ill, J nngthnng, 
Chelabor, Sildharampur, L·wkhawa and Kazimnga. 
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IV.-CANTONMENT SURVEYS. 

:J6. So. 20 Pari!J ( Cantonmeul ).-During the year this Party was 
fomwd to Hun·ev cantonments ant! towns on large scales, and also to train 
soldier sm·vevor";; who after a further training in t-his party, are to be trans­
ferred to the.)Iilitary ·works Department to revis~ ami keep up to date all 
cantonment plans completed hy the ~ur,·ey of Indm Department. 

37. From 1st August 1913, the Cantonment Section of Xo. 4 Party 
was converted into thi~ new Party, and its strength was inc1·eased by recruiting 
pupil surveyors and hy the transfer of a Prm·incial Officer and an Upper 
~uhonlinate from other pm·tics. 

:JR. Dm·ing the year the cantonment section and the party completed 
the surn'y of !Jncttlt Cantonment, (Jnetbt Ci,·il Station and Quetta Fort, 
which we1·c then inr hand, ;md abo completed an extension of 8·25 square 
miles of the Delhi ::\ew Cantonment Area which was sun·eyed the year 
previous for the Town-planning Committee, and in addition surveyed Saugm· 
Cantonment and its bazaars, am! also triangulated Guna. 

:J!J. The mapping of Qnet.ta Cantonment, Quetta Civil l:;tation and 
Qucttn Fort is in hand and will soon he sent for publication. 

The pmgmnnne for tho ensuing year is the sur,·ey of Guna, Kamptee, 
and Hiijkot cant,mmenb and also other additional cantonments which may he 
required loy thn Dircetor-Unneral of .Military \Yorks. • 

1'abl!t x/10Wil'!/ tmf-turn aurl t;o.,f-rair'.' of Cautotti/U:lll Surcey;,·, 1.?12-l.J. 

I Clnss 
C1mtonuu-nts. , of H.:•ult•. 

! SurvAy. 
: 

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

Df>lhi 

Qu('ttn 1md Ru.ugnr 

S!Lugor 

Sun-·cy ... · ·r' = 1 liile 

Re-·survoy 16'' = 1 )file 

r,.r• = I 1\Iile 

Out.tum. Totul 
j Cost-mte 
, per n.cre. 

RE!L\.HKS. Aerl's. cost. !Survey and 
j mapping. 

I &. I 

. ;.tso i1 I 
6.1s1 j 22.1H ·I 

. I ! 
95 u l 

----· I 
n,;;:ml I 

R.<t • 

0·.50 

2·75 !•Inclurles Rs. 18.G20 
! cost of Cantonment 

6·37 l Section of No. 4 
' Party nrior to th& 

fonn11tion of No. 
20 Pruty. 



V.-TRIGONOMETRICAL SURVEYS. 

(a ).-.I# I'OJ/0111 i•·al La I it ll•ln<. 

40. Xo. l.J Par/IJ.-~\.s no Ollicer was antilable, no .-\.strouomieal 
Latitudes were obser,·ed dnr·ing the field season 191:?-13. 

( /,) .-P,·wlu/ 11111 Op••ral ioll.<. 

-H. Xo. 14 Parlft.-Xo. 1-! Party matle petHiulum ohsen·ations at 1-! 
station:; along a line stretching from Bhnpiil to Bnlamblmhr. tlms tilling in the 
gap hetween }lajor Lenox-Conyngham's work from }[ussoorie to J.[eer-nt 
ami Captain Cowie's ob~CJ'Yation:; in the Central l'ruvim:es. The tahlt• 
annexed gives the results of the ohsermtions. Thest• 1·esnlt,; are not compar­
able with those of prcYious years, as we ha,·e now hegnn to use a new 
formula~ fot• computing 'Yo The results at all stations are, howen'r, hl•iug 
published in a new Professional l'apt•r. 

The stations Bhopiil to Guna form· part of the "hitltll•n t'hain" or belt. 
of high density and the existenee of two other small hults is intlieatctl lw the 
Hayford residuals. · 

42. The 1·esults of the im·e~tig-ation into the iheor\· of isostatic com­
pensation appeat· to show that the Himfllaya are not comj>letl'ly compensated 
and further that the partial compen~ation beneath them extentls heyoml theit· 
foot into the plain. This investigation is not yet complete. 

43. Comparative observations hetween the Indian pendulums nml 
those of the De Filippi expedition have lately heen mat!e at Debra Dun. The 
results, when available, will gi\·e an independent determination of the value 
of gravity at this, our base station. 

For Summary of results, see page :?0. 



PEXDULUl\1 OPERATIOXS. 

Summary of Results. 

1912-13. 

Stotions. Latitude. 

I· Contputed Con.aEcttoxs Foa 1-u corr~t .. 'Yo <'Otrt't·t~ 1\'Y" eotrt•('tJI , 

I 
value of 1 f l"'tl fur . l"'d fur Oh$N'Vt•d 

Longitude. Height. gravity at 1----,~-----,~---- l~•igh~. heig-ht nmllht·i~ht umll '\"t\lm: of 

I 
sealevel. :Mt\SS ::.\fnSS~ )lu~ lln~ !;1'1\'\'lty. 

. Height. I( BouguPr).,I(Hnyfonl) (Bougner).\(Hnyfonl). j 

\ t/> · Yo* "f, 'Yo 'Yo .JJ.·._.>,i_, __ :·--· .. --'----
----------:--.-C., ---f-1-· -. -,-r-~-.-"-·t.-+-D.:..y;;_n_f8_. -T-D-y_l_lf_ •. --i-J/-yn-,-.-. +1-D_y_"_"_·-TI-[)_!:.11--,..-,,--ii-/)yllf'S, I ])lf1/t'~. I n,IJIIt$, i 

BhoJoOI ... 23 16 58 77 23 00 1,630 078·835 -0·133 +O•OJJ +0'0117 078·6S21 978 7!171 !l781lS9 !178·711 

Kn1iilnpur ... 2-1 7 11 77 39 17 1,763 97R·802 -0·165 +0·059 +O·Oll U78•72i 9iS·j~() , !li:)·j:IS H7S•jjj 

:a;na ... 2~ 10 ~I 78 II 46 1,355 978·806 -0·127 +0·046 

Gun a 

Lalit pur 

Sipri 

JJHinBi 

Gwn1ior 

Dholpur 

Agrn 

Muttrn 

Hnthma 

Alignrh 

Khm·ja 

... 24 38 4~ 77 19 13 1,569 978·928 -O·H7 +0·053 

... 24 41 20 78 2·1 26 1,199 978•931 -0·112 +0·040 

... 2J 25 52 77 30 25 

". ~- 27 2 78 33 43 

... 26 13 57 78 12 40 

... 26 42 1 17 54 47 

... 27 10 20 78 I 7 

27 28 26 

27 36 o2 

77 41 48 

78 3 22 

... 27 53 32 78 0 31 

28 H 10 77 iii 53 

t,;a:J 078·os2 

858 078•983 

o.;s o7o·o3o 

i>/7 079•072 

335 070·107 

ll62 

i>S7 

970•120 

070·139 

612 979·160 

649 

-o· B·t +o·oo2 

-0·080 +O·P29 

-0·062 +0•022 

-O·O;H +O·OIO 

-o·o;o +o·o 1 s 

-0·053 

-0•055 

-0·057 

-0·061 

+O·OIO 

+0·020 

+0•021 

+0·022 

±0•000 

+O·On7 

-0·003 

+o·ono 

-O·OOi 

-0•01i> 

-0·1118 

-0·010 

-0·020 

-0·021 

-0·024 

97S·7St 

078•810 

078•838 

97S·ooa 

1178•1177 

070·018 

079·0bj 

970•07!1 

979·103 

o;s·son 

07!l·O:l7 

9i9·0i5 

970•00,) 

!liO·IO·l 

9i9•12·1 

*'Yo = 978·030 ( 1 + 0·005302 sin. '1>- 0·000007 sin. ~2 <f> ), 

978•81!1 

o;o·ooa 

!lifl•()J(j 

979•06·1 

979·()j;j 

079· 101 Oill'll82 

+O·tl~!l 

+o·n:w 
+O·ItW 

-O·Utl5 

---0 0:!0 

+ O·OUj - 0·0:!~ 

-tHHil -o·oas 

-O·uu 1 -n·ot n 

-o·oou 

-O·O~S -O·O.J!l 

+O•U;!:.! 

+n·oau 

+o·ll26 

+tl'llln 

- U·OO:! 

+n·nli 

+n·llt.l 

+n·ntl 

-n·un; 

-0·0111 



TRL\SGrLATIOX 1 ,-;,/. ind~x map;\,,_ 1:! t 

4-l. Durini! 1!11:!-13 Xo. 1;; Party was emplo~·ed in t'Xtending Prim·ipal 
and :'econtlar)· TrianJ,.Ttllatiou. 

(o ).-P 1·i;wipnf TriaJI!!Ulat ion. 

( i ).-T!u~ Soudndpur l',',·ri,• . .:. Thi;-; tlll'1ridion:tl ~erie~ was t.'ontitHlt\tl fl'oin 
Latitude:!:!. to whieh the operations of Hlll-1:? lmol e<trrieo! it. and l'Xtl'tl<lt•tl 
southwards through :-->amhalpnr. the ( lt·is:<;t FPwlatory :--;rates, anti Kht>ntlmiHs 
into Ganjiim, reaehing a Latituole of Ul" 411". Thn•e more tigun•s n.•main still 
to he ohsl'l'\'ed before the ,;pries will he eompletl', 

( lj ).-.O..,'p,·outhr rp Triollftttlat ioJ;. 

(ii)--Tiu· .llauip111' :-;,.,.;, .. <. This spriPs was l'Ollllllt'nt'e<L It wilt,·onnPl't 
the ,\.ssmn \"alleY :->Pries. in the neidthonrhood of I ;o]it~h:it. \\'ith thL• norlhl'ru 
end of the )!anipur }[eridinnal :->eries. a littll' to thl' w~·st of liomalin. 

(iii)--Tiw Alwudwr( Spt·i··-<, Thi,.; seril's along lhl' paralld of :!:!' 
approximatt>ly, hetween the Khanpisura :-->e1·il'" in till' neighhonl'lloonl of 
Khawlwii, and the t;rpat .\re :'eril's neat· Badyiu·. was fully eomplt'led. 

(ir).-1'/te Akolrt :-;,,,.;,'.<. _\ eomnWIWelliPHt was made• on this nwridional 
series \\·hieh, it is intended, shall conned the Khandw:-t Sl't'OIHI:tn Sprit•s with 
the Bhlr Secondary Series in Longit nde 11; :lll'. · 

( r ).-/Ioml,rt_ll Cil.tl o/111 /.<loud OJwraliou.<. The triangnlat ion ('OIIlllH'Ill'l'tl 
in 11111-1:! to pro\'itle a hasis for a large dPtail Slll'l'l'Y• was t'OlnpiPIPol and 
supplemt>nteol hy preci,;e tran•rse work. .\bout two tifths of tlw propose1! 
traYerse lines still remain to he eompll'll'tl. 

(d).-1\'n,:/nu lr s,.,_·ou,lrt l'f/ Opn·nt io11><. The tria ngn Ia t ion eolllllll'ltet•d in 
the !'Smumer of l HI:! for I}IC purpose of forming a t•omwetion hd IH'<'Il t ht• 
Indian anti Hussian Syi<lems of triangulation was emnpll'lc<l in the Snnmwr 
of 1 \ll:J. 

This series runs from Gilgit up the Hunza miley, OYel' the Kilik pass. awl 
across the Ta).(hdumhash-Pfuuir to the lleyik pass near whieh the Itnssiau 
stations are sitnate1l. • 

The tahle below giYes details rPgartling the work on the ditl'el't•nt Sl'l'it•s :-

S"Ci\[1\L\Rf OF PAKfiCULAHS. 

K o. of Stations obsf'r\'£>1! ut 
·~ , " twwly fixt•d ••.. 
., •. n huilt ... . .. 

l..c:n~o1"h of triun~ntion cornplt•t£>d in mil(>s 
Length oftriangnbtion l"{'maining to ht.• done 

Aren.. of triang-ulation in ~q. mih-s 

Nmnlwr of trinngles o1Jst'rVt·tl 
H ustronomical azimuths ol1sPITed 

Mc:j.riwum trian~lar t.•rror 
A \·emgc triangulu:r error 
~lean closing error in Lat. 

.. 

Long-. 
heig-ht 

,. nzirlluth 
,, ,. log side, thP unit 

hein~ tb~ :wventh p1lll"c of decimal .... 

TRAYERSE. 

.. avcmgc 

Nwnlwr of StatlonJt 
Tnt.ul Xo.. of miles of chaining 

Samh:aii•Ur. 

Hl 
17 
17 

16i 
.;:! 

,j,OH 

T. & R's 1!!' 
)f if"l'fl1lll". 

No. Y 
IH 

()"1·,)64 
O'·}K,j 

THlAX~O("LATH)~. 

Kn,.hnur. , Klmn•lwu. Bum! my. 

1:! 

,jO 
110 

f).jO 

T & S.'s H' 
)Iit'rmur. 
Xo. l·HI;; 

II 

!!'•!U) 
1"•-17 

A~~~heilrht 
-of ><tatlonllal..oTe 
, meaD ~~eu. lP-vel, 

l ,,;{It; !c.-t. 

!!:! ()!) 

:!0 
:!U 

1·11 (wt~w~trl·) 

1,710 i I (a) t~·:;·~ . 
I (/•) J,,·,!h I . 

T. & S.'~t 8'' T. &. A.'M K' · T. & S.'~ 1-S 

lliemtur. :\[icrmur. ll i1:romr. 
Xo. tat.; Xo. lO.j.j .Xu. l:JW 

:!2 1H 

3··;1-( ·I"•:SH 
1 1•41 l'•!l;j 

O"··lfi,j 
H'·:!.JJ 

1•9 f1•Pt. 
:2'"4!!4 

I 
(4) F-~~~~~,rk.l 
11,1 T!,t•·nu.l ' 

GCJ.HUO 

1 :!.fHI(I 
:SHj 

:u·o~;lj 
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TIDAL OPERKflOXS . 

.J:.. .\'o. Jr; p,11·t11.-0h.<ei·mtions wei'c.Ltke!J hy mean~ ~f sel.f-registering 
tide-i!n11gr,s tlm·in~ the y(·m·, at tlw st•ttions gwen Ill the followmg hst :-

lJnt~ 
{'<JJOUJt•nN·nH'flt of f·losiug' oi 

of uh"t·t'Yution~. f t,h..:;•rvu.tihns. 

Xmnher , 
of y~-.rs of, 
ol~·r'\"a­
tions~ 

A~t~·u 

Ku.riiel1i 

i ls<H 
J~o.s 

' l~Sl 
Huwlm\' ( Apt,11o l~uw)ar) .. 

1 
h;:jH 

Humlm.j {PritlCI:~ ]Jtwk) . . lxx.o.s 

... j Still workiug I 
1-~80 1 

"' 8UJa11 tidc-f,>aUge work-

a 
·I 

' 
.; i :\f1u1m~ 
H . Ki1Mr•rptJn• 
7 ' Huugmm 

li : :\lfm1uwin 

H I l'ort B1uir 

' 

, IS~H 
I i 1~t,...ta.rt<.'(1 
-.I IHXl 

ISJ«J 

l '""' ( Jte~tnrtetl 
... ; Jsso 

Still working : 

JX!Ifl 

lsH.j StiH '"''orking 

)8SI) 1 
liKJ!J Still workiug : 

10 t ''S 
IS j -· 
:t! 
:J;j 

6 J JU I 
4 j 

~;:~ 

lng. 

. In addition to the alom·e, tidal diagrams registered hy a small river 
gang-" at Chit.tagon::; and readings of high and low water taken during day­
light on tidc-polns at Bh:tmmgnr and Akyah were supplied by the Port 
( Hlin1·rs con<:emed. 

The !J tidal oloscJ'YatoJ·ies at w01·k were inspected during t.l1e year 
and I he regi><t rat ions hnve, on the whole, he en ~at is factory, except at .i\Iadras, 
wlw1·c the passag-e hetweun the s<·a ami the tide-gauge well was completely 
hlodwd with sand niHI the tidal ohservatory stopped working from the 
lOth .\ngust 19J:l. A new ohsermtory at .i\Iatlras is heing built, hut it was 
not, J't·a•ly loy the :lOth of :-ieptcmher 1913. 

'l'ili:tl ohsermtions during the coming year will he continued at all the 
:t hove ohservabwies . 

.Jt;. In tim following tallies are gi,·eu the annual and uecadal percenta..,e,.; 
of Cl'l'ol's in the JH'cdictc<l times ami heights of high and low water at "'all 
I he statim1s wlH·rc ohsei·vations han~ hecn taken:-

/'1'/'l'l'/tla!le t!/ t•rror.< Ill l'rerlicted Times and Heights at open coast stations 

ji·om A 11/olllatic Ilefli.~tratious. 

I Is HEIGHT. 

Xmnher _:
11

::-•. :--
11
:--.:---

1
-.-.,-. --I 

11 
•. - .,-h-. -

8
-.-

1
---------

. of I 1 HII <J Hunuh'sl- tt 1u me JPS 

t<(utitlll~. ··- _ ~f uc~~n~~ __ of_ac_·t_n_nl_s_. -.[ _ _'..__ 

; H. W. L. W. J H. W. L. W. 

Ix 'fnm. 

\Yithin -1 '.. of mean 
range ut ;<;prings. 

H.W. L.W . . 
----~----

1\10;) s so 77 U2 !l;J 9.! H4 
llMH G s·' - ' jfj !l9 m; I !16 ~·6 

111n:) • s·• 'jft . - 96 HJ 96 97 
l !1Uti 6 ,s;, Sl HH f)j H-1 !),j 

l!llli G X4 S:J 98 98 98 mJ 
l!li!S ti :-q Nt ns 91 H9 9H 

wm• G s;, 86 97 !f;' 97 HS 
1!110 " Xl S3 HS 9S g;, HG 
IH\ 1 6 Sl S4 9S 99 97 }JS 

HH':! ,, 
' S'' ~·) 91 98 . -

--- ---1--- ----
9< 9S 

AYt>rtt~t' nf lO yt>af:-l ' S3 81 97 ' 97 96 !1'7 



p,#r~+~·uf,t;l'' '!f t•rrur . .:: in J•l·rdid~·d Tim,· . .: awl JJ,·i!JIIis <If rlrrraiu ,,•fatiou$ 
_(rom . f Nloma t ir /(,·fli~t rut iou~. 

I'"" Tt:\lt:. Ix HE.tnUT. 

Y.·.or. 
).;1uul••·r Wj·}.iu 

-

ni 
Witl1iu 1.:) tuiuutt-~ ~ itl< h:~ Within ,~,, ,,f IU•'!\ll 

.. t:.~.ti••1ls. 
llt ae'ttll .... .-i a~·tual ... l"":J.U;.._'"(> at !'Jlrill!..,""!'. 

H. w. I.. w. II. W. I.. w. II. W. l.. w. 

l~lil:: 

]~1!4 

!!IO.j 
}~IUtj 

t!J<~"; 

l!tH"i 

l !lll:f 
lillO 
1911 
l!Jl:! 

.. ;,~ ta .. -t:, to: .. :.~ f•l ,_ .. ;,~I . ).} .. ,'.:-;.. .. ; .. ;.s .-.:! 
;; til ,j!l 

:; ... :.:.! .. ti.j ~·d .. -;'H ,-, ... 

;,~ .-tfi 

LE\'ELLI:'\G UI'EHATrU:'\:::>. 

"711 I>U 
"7:.! t>:, -.:! i'• 
;, ti-t 
-;':--. t;n 

fill 

li!t tl.J 
f'"' ... ; l 
H" 1;.1; ... r·• ,_ 

--~-. -.. ii;; '-

47. .\'o. 17 Pari11.~Three detachment' \H'I'e t•mployt•tl 
ope1·ations tluring the. past season. 

:-;~ :--.; 
~~--~ ~·.l 

!!.! ~·~ 
~~:! ~~.-. 
:lti ~IH 

!I"; ~I:! 

H:t ~I";! 

~~· ~~~ 

Htl ~It\ 

H-1 Ht 

~·:; !t:! 

48. .Yo. 1 L,•rdliuylh•/arllllwnl wa~ employl'd (a) on tlw !'olllplPtion of 
the lii1e Sargorlha-.\lnlt:-111, (b) on a reYision of th1• olot line of }p\·eb .\lnltiin­
.\Iiihiwiiht T. S., ( ~) on a redsion of the ol•l line .\mhfda-.\[pemt-]klhi, 
along- the main road, (d) on new· le\·dling fl'Oill Delhi along the l'o:ul 
to ?II nttra, (f) on new leYelling from .\[nrrt'l' :tlong the tonga roatl to S1·!nagar 
(Kashmir), with hmneh lines emanating from Srinagar to l'algam rid 
Isliimiihful, to the Si11tl Valley, towards Bandapm·, towards Shnpiyan. 

The out-turn mnountetl to li:!!l mik•s, an•l the heights of I' pa·imm·y. awl 
iji)i) secondary hcnch-marks dl'tcrmincd, ineluding ;; 1'1·ineipal ,;lations of tho 
Great T!'i.,onometrical Sm·vev. 

The fine ;o.;argotlha-.\lulttm complctt•.< the t•irenits, (I) .\lultftn-Klwmwiila­
Segm-Darya Kbiin-KhushftiJ-;-;argodha-.\[nltfHl, 4ri0 miles iu ltmgth, anti ( :!) 
.\Inl tfHl-Sargmlha-I~ahom- Ferozepoi·e-.\I urghai- Khemwfda- .\I ultftn, a length of 
7!15 miles, t.he closing- errm·s heing respeeti,·ely o·ou;; and O·IHO of a foot. 

The new line Delhi-.\lnttm also eompletes the r•ircuit. ])elhi-.\lel'mi­
Hftthras-.i\luttm-Delhi, the clo,;ing- error heing- o·J;it{ of a foot in a lt>ng-th of 
272 miles. These ctTors are tlednee<l from dilli~I·enees of unadjusted 
orthometrie heights. 

4!1. No. ,y Lerelt;llf/ JJ,•facllllwNI was employed on new ]e,·elling on the line 
(a) Comilla-Chittag-ong hy roar!, ( (,) Brfllnnanhiiria-Piiehnriit, partly hy 
road and partly along the railway line, erossing hy the "Taq..;et '' method tho 
:.reghna, Lakhya and Dhaleswari rh·ers, and the Pad mit or Gang-es riYer hy the 
"Vertical Angles" methorl, ( r) J>:khuriii-Baris£11, hy marl and across 
counf.ry. 

Tl;e ont-hu·n amounted to :J;j.J. miles, and 18 Jn·imary, and :!.77 seeondm·y 
hench-nmrks \\:ere connected, including 8 Principal stations of the (inmt 
Trigonometrical Sun·ey. 

In addition to the ahoYe, ahont 3;) miles of sin,.:le lm·ellin,.: were can·iccl 
out at Darjeeling in tho cantomneuts of Takclah and l~elmng, awl in tho 
Happ)· Valley lantblip m·ea. 

The line (I) Brii1nnanhiil'ia-Piiclmri:-t completes the cit·cuit Por:-ttla.ha­
Pi'trnttipur-Ganhftti-"'\.khaura.-Piichuriii-l'orii<laha. with a elosiug error of 
~·706 feet, accepting- tl10 orthomctric \'alues of Por:-tclalm and l'fu·mtJpur 
as published in Great Trigouometrical Volume XIX B. The length of thn 
circuit is 824 miles. The line ( 2) Comilla-Chittag-ong connects l'i'trmtipm· 
with the tidal bench-mark at Chittagong with an error of l·OH2 feet, m u 
length of 64:3 miles, assuming that mean water level is o·:J of a foot aboYe 
mean sea level. 
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This shows that the l!reater portion of the error, e.g., 1·6:?~ feet in_ line 
( 1 ), is on the line Akhanm-Poriidaha, and !!IHY !•e due to erTC?rs m the smgle 
h.welling- from l'iiehmiii to l'Oliitlaha winch rs to he renseol hy doulole 
Jevelliiw in the comi1w fiel•l season, mul in the river crosRing-s. For line (:!) 
tlw mo~t lilwh· plaees~for error to han• crept in, m·e the ri\·er cros~inl! at 
IJiml.r·i, cm.,s~•l loy the "Title-pole" metho•l only, which is_ to he ~·epcatetl hy 
tl"' "V crtieal .\ug-le . .; ·· and "Tarl!et" methods, an•l the lull sectiOn oYer the 
K l1iisi hills. 

r.o. Xo . . ; Ln;~dliurt /Jf'faduunil was employed on new le\·elling in Burma, 
(a) fi'<•IIJ I Iermula to ·Basse ill along the left hank of the Xgawnn riYer, ( r,} 
from PeJ,.;ll to \lokpalin l>y road awl railway, with hranelt lines along the 
p.,gn-SittanJ,.; Canal, (,.)from I'mme to TanndwiiiJ-:.d rid Allanmyo hy road. 

TJu, ont-tnl'll allJOillllcd to :310 miles. The hciJ,.;hts of 4 primary, and :?211 
seeoudm-y ben••h-m:u·k.; were detPrmined. 

:.1. ,\section of :\o. 17 !'arty laid down on the gt'Oll!Hl and erected pillars 
ou the new t.omula1·.'· lwtween :\ aini T:'d Distrid ami X ep:'tl State, and also made 
a sun·•·y of the ahm·e boundary log-ether with the boundary hetwcen Pilihhit 
lJist1·iet and \ep:'ll ="tate, the scttlen!l'nt of which is now uwlcr di,:enssion. 

liAr::'\ETrC fo;l;H\'EY. 

:i:!. -""· /8 l'arl.ft.-Two dct<u·hments, each under a Pro\·incial officPr, 
were •·mploynd on field work: they wm·c Png-age•l partly on detail suney awl 
rm·isiou of the \Hlrk of season 1!101-0:! and partly on revisiting repeat 
slat. ion . .;. 

Tim offie<w in charg-e inspeeted Barmckpure and· Tonngoo ha~e­
;;l!ttions, ol>sorved at l'f'peat stations awl suhse<JIICUtly carried out a prelimi­
IIIU'j' mag-netie smTej' of ( ~eylon. 

J )m·in:.; the se;tson the mlucs of the magnetic elements were 
detm·mined at. the following-:-

;,s l'l~pcat stat-ion~, 
HI old stations ( re\'ised ), 
4:? new stat.ions in Ceylon, 
:: new stations in In•lia, 

:?0 new detail stations. 

r,:l. ll'ork tlllrillf/ rn:e.<.<.-The computation of the previom'\ season's 
field work nnd the tahulation of the hasc station results for 191:2 hare been 
eomplctcd: the latttw hare fur the first time hccn derived from the measure­
ment of nll nvnilahle days instead· of from onlr 5 quiet days per month as 
heretofore. One seetion has hecn emploverf thrmwhont the vear on the 
rcdndiou nf the declination data, which wili shortly b: completed. 

The nwan ntlues of the magnetic clements for base stations for 
1 Ill:? arc as follows :- · 

Latihulr> 
& Dip. \ Deeliuution. : H. F. Y.F. 

J~(•ngitml<'. I 
----

.. • C.G.S. C. G.S . 

. I ~~~ lU 19 
X) IX 

I, i~ 
H ~·!t E :? 2.i·H I •:J:l21S ·:1:?2-14 

3 w I' I . ' .,., 46 !W 
N) I ---

f ss I N ao iiO·i E 0 44'1> ·:17:36!1 ·22at6 
21 :w E . 

(!<l .}.) ' ·ld N) I ·r ... :l·l E 0 13'·1 3SSS9 ·16.341\ {Uti -·> .,- 3 -· 
S·S I 

po 1:1 so X) 
I -- IN 3 69·1 w 1 •37M3 •02616 .,- 46 ·" -· E I I 

Tnunb''nu 



BASE LlXE OPERATIUX$. 

5-!. .Yo. 1:1 PttJ'Ift.-This pat·ty was only institnh••l on the l~t :\[an·h 
19l:J, and since the B·t..,e Line apparatu:; ha•l not Yl'l been rt•t•cin•,J from 
Eng-land ouT:· a small amount of preliminary work in thi,; eonm•etion has 
been possihle. 

In the meanwhile the ollicer in ehar~e has been oeeupie<l in pn•parin~ 
fmther materials for marshalling the whole evidence of Indian ~codes\· i~1 
relation to pmhlems concerning tlte constitution of the earth's C"rust'. · 
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PART Ill. 

OFFICE WORK. 
I.-HEADQUARTERS OFFICES. 

:IIAP Pt:ELICATIOX OFFICE t eid·· hu!t•x map< :ll t'IHI l. 

<><>. The dasse,.; of maps. for the publication of whic-h thP lleadqum·tm·s 
Offices are responsible, may be enumerated a>< follows:-

( a )-Topographical maps on the scalP of 1 ineh= I mile. 

(b)-Topographical maps on the ,.;calt• of~ inl'h= l mill•. 

(,.)-Topographical maps on the :<calc of {- inch= l milt-. 

(d)-Geographical maps on the one-millionth scalP. 

(e) -General maps on ><mall ><Cales. 

(f)-Special maps. 

The first duty of the ot!ices is to publish the l-inch, }-inch, and .}-im·h 
maps }Wepared by the tiel<! parties and cirde drawing ollie£'>< from tho tnpo­
gmphical :>mTeys in progres,;. 

56. («) Tlte map of India ou !ltr sca!t' of 1 in,.ft = 1 mi/t'.-During the 
year 152 sheets of the new map have heen rel'eh·ecl fm· puhlieation anti •>•>•> 
sheets lutve be< ·-"" .• iished. 

All the areas surveyed up· to the end of l!Jll-lt for the preparat.ion 
of the new one-inch map of India Llave been puhli;;hetl in the form of l-inch 
sheets with Ute following exceptions,-30 sheets, inclutlin~ an 1irea of appt·oxi­
mately 80!J0·576 square miles; of these :;o sheets tH are untlet·~oing publica­
tion and the drawing of the other is in progress. The sht>cts of HH t-13 will 
begin to come in for publication early in 1\113-14. 

57_ Index maps Nos_ 4, 5, and 6 at the end of this report show the 
progress of the publication of the new one-inch map, and the table below 
gives the annual output of its sheets since the modem sur\'cys were bc~un :-

1-Ixcu Srn:t-:T:-i l,unLISIIRIJ. 

Yenr. I 

NorthL'Ml Southf'rn 

I East<•Ml I 'fot.ul. Circle. Circle. CireJr-. 

------ . ~· ~~-- ·-

1905-06 i .. I I 

19os-o; ~ ,; 
I 

1907-08 Hi ' lJ :!2 ,j3 

1908-09 a.; 3!1 H..'i 142 

1909-10 -., 41 69 182 ... ·-
1910-11 ... 1 iii 3!1 ··--·· tt.; 

1911-12 ... I HIS :!3 .;s Mfl 

1912-l!J ... I!J.! fJI .j8 222 

Total prinwd aoo 228 :u>O 87H 

Total in programme . I 2.160 2,067 2,10! 6,328 

Number- remaining for publication 1,8!0 1,839 1,801 6,460 
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I ·I· 1 •tffccl" hoth the utilit\· an<l appearance of the 
:">8. Onc 1e ra,ngc '~ 1

1JC 
1

111'ced 1;,. the decision to sha<le the hills on sheets 
one mch m·tp ms JCCn 111 rot 1 h 1 t' · d 

f - t ·' · tr·j· 1'!1is ·td•!s"smnewhat to the a our an< nne reqmre 
0 moun ;unous conn· · · · ' · · · . h · tl · 1 h J 1 
for reproduction hut a glance at the new one-mch s eets m Je nerg 1 our 10o_r 

- K ·I -. ( ·lreet '\n 4?, ,J) will show that the change Is of Snnngar, a:'l- nnH, 1~-!J., :"! • • Hi ' 

<lccidcdly an impr·o\·cmcnt. 
-,, I ' I l'rf 'roll .,,, one-inch sheets rwepared from mmlern l'C\'enue 
"· • n •

11 
• • -· • '>O 1 h 1 r ·I r1 · surveys have been received for r~uhlica.tr~m, and :. .'~"~ een pt~' '." Je .·a.; 

l. · l't 1·,,11 " 1-'r111 p speenl edrt.wns of onc-mch sheeb shm\ m, pre rmmar·y e< ~ · "· • · ' .. 
village houndancs have also l•ccn pnhJr.,he<l. 

fj(l To maintain tho existing stocks, or to give effect to importa~t 
change~ <Inc to the dc\•clopmcnt of communications, ~c., 10 modern, 4 preh­
mimu·y anr! :JH old style one-inch sheets lmve heen rcpnntcd. 

Gl. (b) Tht< /wlf-iu~:lt map.-:-So far: only _2,!15!; sq~are mi_leslu~\'e _hee~ 
Hlll'\'cycd for the prcpamtron of !-mch maps. 1 he ''hole of tlus snr' C) has 
hccn ·done dm·ing tho field season of 1!11 :!-13 and the sheets should he 
I'Cceivctl for publication in 1!113-14. 

fi:!. {t:} '/'!"' map of Imlift on t!lli st·ale of } incH;,=~~- z!ni{e. l( vlidelfnd.1e;,x 
map No. JO).-'fhis map is prepm:ed in "dl'gl'ce slwets w 11c 1 me ur e X , 
or the m·cn eoverc•l hy lG onc-mch sheets. 

The following tahlc shows the pi'Ogress made in publication :-

- ~----------,-----

l!lll-!2 

1!1!2-Ja 
I 

Nrorllll'rn 
Cirdt!. 

2 

:1 

--------- --- -----~---- ----
5 

·_ro_"_J· _____________ , ____ I 

! 170 

:;:;;outlH'rn 
Cirrde. 

2 

140 
i 
I 

Eastern 
Cirdt•, 

2 

1-lO 

Total. 
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• Ouh· on•• "l!t'1•t tha onl\' n1u• 1h1·n 1mhli:o~hml with hills shown hv hlvt•t"S. was l'hnwn in the corrP~ponding tal1le 
-on !>lUfll 'l:i (!( Uu• (h;rttJI'nl H;•pnrt for i!ll !-!:!. It Ita~ now ht·t·n ;ieri;l~:tl to indudt.• in thi.9 tnhle allllegt·ct! :thncb; 
JlrPl"U'~l frum mud••1n ~m·n·ys. 

~;:l. Jt. lms hecn tlcci<lcd to show the hills ou degree sheets by a combi­
nation of eont.onrs, hill shading and layers. Small stocks of copies with the 
hills shown hy contours and layers alone, (for scientific purposes), and with 
sluulu nnd contours alone will also be printed. Of the U modern degree 
shect.s pnhlishutl, t.hrec are in accordance with these decisions. 

ti4. l'muling- the prcpamtion of the new degree sheets from modern 
Hlll'vcys, 17 degree sheets luwe heen prepare<l and published during the year 
fmm the Hmps of old sm·vcys. 1!14 At.las shcet.s and 6 district maps on the 
same scnle h:t\'e heen reprinted including one new etlition. 

tiii. (d) G<!Offl'aplii<·al .1/aps on 1/w oue-miflionllt sea.! e.-The decision to 
protlnce these maps in layers, to which reference wns made in para. GO of t.he 
Genemllteport of the dcpartmeHt for l!Hl-1:!, has affected the output of the 
sheets of the India and Adjacent Countries Series to some extent. Four 
new shoots havo hueu puhlishud <lm·ing- the Ye<tr, 5 old sheets have heen 
l'l'Printetl nn<l t.ho contouring of a fc1\~ of th~ sheets already published as 
well as of the new sheets in hand is in progress. 

Gli. One Imlian sheet of the International .i\lap of the World scale 
l:l,UliO,llOO is in ham! anti will be published in 1914. (See paras. 61 ~md G2 
of the t:encral Hoport for 1911-1:?). 
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61. (--) S111•tll ::•·aft• !l•'uer.rl 111'1p.<.-The cn~t'il\'c,I plate< of the m•w 
:;:?-mile )fap of In<li;t awl .\•lj:tc~nt l\mntrie,; hwe hee!t et~mpll'tet!. :\n 
outline e:lition without hills anti a layet·e;l ctlition are h;)in~ printetl. 

6$. _\.new Rtilw,ty ;-;ration :\hp on the sn!e of :l:? milt•s to I ineh 
showin\! e1·et·1· . railwa1· station in· Iwlia and a new e<lition of the lbilwav 
ltoad a~ul l'atial :\[ap ,;f ltHiia on the s:w1e ~e:tle h:n-e hel'll pnhlishe,J tluri1;~ 
the year. The la4 :\.nuual edition of the lbilway :\.•!ministration :\lap of 
India, seale 6! mile~ to I inch. showiu~ infomntion np to the bt of .\Jwil 
1 tll:l wa ~ pi'Oduced in )lay. 

G!J. The first sheet, • ::;out bern Pcrsin,'. of the ::;out hern . \sia ::;l'l'ics of 
sheets on the scale of 1::.! million has heen pnhlishetl. The· ::\ortlwrn l\•rsia' 
sheet is under puhlieation a11<l the fair drawin~ of the two otlwr slwt>ts, 
('Afghiinistiin' an• I • Baluchisti'on '), whieh indude parts of l'ct•sia is in hantl. 
The publication of the '::;outhei'n Persia' sheet unrks a !It'll' departure in 
the style of Indian Geogmphical maps. On it the hei~ht:< ahon• anti lwlow 
mean sea le1·cl have heen shown h1· la1·et·s of colours anti the hills han• lwen 
shaded. A special experimental ~tlition in ditli.•n•nt layer eoloul'inl! m1<l 
without :;h;uled hills has also heen printed as opinions of :<!'it•nti:<ts dilli.•l' 
regarding the advantage of shatlin~ hill~ on laye1·c,l tnaps. 

70. {f) ,'>'pr;t•ial .1/rtp.<.-.\.s usual a very hu·~c numher of spt•eial maps 
and plans, diagmm~ ami illustmtions have been prepared for the tlitl'crcnt 
departments of Go1·emment, for .\.rm)· Heat! Qnarte1·s a11<l fol' ollieials 
throughout India, (see Part IV). 

71. The numher of nmps issued during 191:.!-13 is consitlerahly in liXet<,;s 

of pl'eYions yem·s, (see report of the )lap Record and Issue Oflieo on page :10 ), 
and there are other indications of a gratlnal hut stoadv increa:<o in the nso 
of maps both for Government and pr:ivate purposes in india. 

12. The following tlepartmenlal pamphlet:-; have heen prinlt•d at 
Calcutta this year:-

(i) A consideration of the contour intervals and colom· scalm• hest 
suited to Indian ~maps, by Captain li. O'C. TatHIJ, RE. 

(ii) Notes on the Vandyke or direct zinc pmccss, compiled in 
the Photo.-Litho. Oflice muler the direction of Colonol 
T. F. B. Uenny-Tailyour, C.S.I., RE. 

A list of the departmental pnblicntions printed at 
year is given on page :>5 in the report of the Dehra Ollice. 

Dchra durin" the 
. " 

liAP RECORD AXD ISSUE OFFICE. 

73. The gro,;s face 1·alue of the maps received from the printing offices 
during the year amounted toRs. 3,18,793. This sum includes Rs. 14,:l!l2 and 
Rs. 5,809, the face value of maps printed in the Engraving Office and at 
Dehra Dun respectively. 



PART Ill. 

74. 11w following table show,; the maps printed and 
fa.ee \'a] ue,; :-

received anu their 

(1) 0Nrgi11pbit:a1 f1Hip1i-

(fl\ liapK of Ind!a . . .. (/•i Snutb,·rn Afll~ &-m•H . . . • 
(r Iudiaand AtljnN•nt Conutnt•s 

(II) Topo~phienl map~t - · 
Df•J{Tf't• Sbwts. 

(d) ~Iotlt•n~ .. . . : .. 
( ") IJn•limmary & Pronl'aonal 
(/) Frorn At]~ }Jnterilll ... 

(III} 1-irwh f!obe,·h~-
( q) }Jmh·rn . . . . .. 
(II) Dn. {I,n·1imirmry Editions) 
( i) Du. ,,~illn~"t· Boundaries) 

(IV) Old l'ltyl<· HhN·!• 

{V} AtlnH of ludiu. S1•rit•s 

{VI) Pro\·ineiul AU'l'~ 

(VIll Di~o~trict ~Jnp!J ... ·· · 
(VIII Adminhttmt.ion Ht•port 1\>IapH 

(IX Plutu• of Citit'!t nntl Cuntonuwnt!l 
(X) Trinn~u1ation nnrl TruvPrsc ChlLrts 

(XI) Imlr•x lint'~ 
{XII) :\IisceUntu•uu" lfllp!t 

Totul 

Corrm.poncling figure~-~ for 1911~12 

Xl"MDER Q}? DU'FERE~"T 

lf.\PS OF E.\CII ('LAS~ 
Jt:ECEIYED. 

New I:Xcw Editions. 
Publication'". 

1 
I 

----- I 

lariomt t 1 
l::!.OHO,OUO I 
l: I,OCKJ,OUO ~ ;'} 

' 
I iuch = 4 mil<·' I •• 2 j 

Do. 
Do. 17 

1 it~ch = 1 mile ! 2:!2 10 
Do. :!0 4 
Dn. 4 

(2 inch= I milo I J s ;~~ ( to 
.I inrh=: 8 miles 
linch= 4 milrsl 194 . f inch=IH mil""

1
) 

:l a to I 
: _ t ineh=!l2 mile!<i \ 

I in~b= 4 miles G 
l int·h= 8 tnil0.' 20 

Ynrinus ;j 5 
Do. I 1 
Do. :H :l 
Do. 263 I I 

------- .------
587 304 

---------
611 :lll 

Yaiue. 

2!J,900 
l.SHO 
·i.:!;j;; 

-l,i'JS 
1,700 
.5,100 

1.18.67•1 
,1\,:JOH 
1~600 

20,0SS 

2,-ton 
900 

lO,l.;jO 
H2 

2,.3)X 
60,492 

3,1 8, 79:> 

75. The totalnumbcl' of 1wintcd maps issued dm·ing the year was 327,311 
of an a""l'P"at.e ntlue of Rs. 1,6!),760. The details of t.he sales were as ........... 
follows:-

Salt•!< tn Number of nmps. Values. 

I Illl-. 

OoVI'I'utnPnt uffit'inl!t -·· j 220.3*1 75,547 
I nd ht OHiN• 2 • .:!7H 2,561 
lfl•pllrtnumtlll is~ttt>s ... , it.o.n 62,:rtt 
Privnl~· h~tlilitlmll!< 2S,9Jj 24,50:l 
A~rt>nts • I 4,640 4,77S 

I 
Totn1R Cor IU12-l:~ . ( 327.:Ht l,u"fl, iml 

Corre~rolltlin~ totals for HH t-12 ... I 
' 

~SS,ti:Ja l,:J9,:!70 

Nn. 1 DRA WIKG OFFICE. 

76. Tlw Drnwii1g Office continued its normal work of compiling and 
supplying material for the engraving of all the general small scale maps of 
tho dcpnrtment and the fair drawing of such of them as are printed by helio­
zincogruphy, t.hc maintenance and correction of t.he record copies of all the 
maps of the department and tlte bringing up to date of old maps which had 
to he rep1·intetl. During the year work was done on 29 sheets of the India 
and Adjaeent Countries Series, on the scale of 1,00:,,

000
, on 4 sheets of the 

:Souilwrn Asia ~erie~, on the scale of 2,,.,i.,ooo' and on 41 sheets of the General 
maps of India on ,·arious seales. 



L-HEADQl:ARTERS OFFICES. 

77. The preparation of tle~n·e sheets from old atlas sheets has h~c•en 
continued and :lO ,;uch sheets have heen taken in hand. 

Of maps, on n1rious seales, which hat! to he reprin!t'tl, 10;, wer~c• wvrked 
on during the year. 

Corrections or adtlitions \H're made to 60 :;hPets. ou various sealt>s, whieh 
lmd been drawn by parties ot· cirdt•s. 

Of index maps, provincial and tlistrid maps. ant! large st·ale plans of 
cities ant! cantonments, 10n ha,·e heen in haml and -!0 sheds of miset•llmwous 
specimens, snnhol,.;, &c., for rlcpartmental U:'.e were abo worketl on. A lar"e . ~ 

amount of extm departmental mappin~ in 49 ,.;heels has heen uml~c•t·tak~c•u; 
inclucled in this were a new edition of the Postal ~[ap of the l'nitl•d 
Prm·inces, . .\raps of Fort "'illiam anti of Tenasst•rim, nlsu nmnr maps mu! 
plans for Census Officials, Hailways, Telegmph. E<lueationa!' ami otht•t• 
authorities. {See pages 4:?, 4:t) 

The examining section has dealt with 6:l"i ease~ durin!!' till' n•ar in 
addition to a great <leal of miseellaneons wm·k. ' · 

i8. The work of the 'oflice copy' or rPconl seetimt continnl'd to he 
l1eavy, new milways ami canals ami additions to main roads. anti l'hanges in 
boundaries, wet·e marked on the recor<l copies of the nutps of the department; 
this wm·k ali'ected :l,Oii\J sheets, 1, Ill new record copies were examine<l:uul 
filed during the year and :Z:3,8:l3 colonretl maps examim••l lwfm·e issue to 
the public. 

In. addition to this normal wm·k of the offiee copy section, 1 U pages of 
traverse data were supplied to ~ettlement Ollicet-s, Engineers aiHl others, 
attested traces of certain large scale snn·eys were snpplie<l fm· use in emu·t 
proceedings and information reg-arding systems of survey, hnundaries, &e., 
were supplied to settlement, political, cantonment, <lnp:utmental mul othm· 
office1·s. 

EXGRAVI~G OFFICE. 

i9. The new 5th edition of the 3::!-mile l\fap of India, in 1:? ><ht•ets, was 
completed during the year. 

Corrections have been made to the 64, !Hi, 1:?8, 19::! mile maps of India 
ami a nelY map on the 128-mile scale has heen puhlishetl. 

The engra\·ing of the fit·st degree ~beet, 38 X, hasetl upon sun·eys 
subsequent to l!J05, wa;; practically compl<>te<l and this map will be puhlishetl 
early in 1914. 

·work was continued on five sheets :3-t,, 4i, 53, 83, l!.J. of the '·"'~·""" se1·ies 
and on one sheet· of the International :\lap on the same scale. In addition, 
work was put in lmntl on shret 63, and plates for colour printing of sheet.s 47, 
53, 63 of the ,,,.11

1
,,000 scale hPgun. 

X mnerous prm·incial, miscellaneous, and index maps have heen prepared 
or corrected. Index maps for the whoiP of India and Adjacent Countt·ies 
will be com pletet! in HH:3. 

PHOTO.-LITHO. OFFICE, 

80. '!'here has been an increase of hoth departmental and extra 
departmental wm·k during the year and this lmi; heen >Satisfactol'ily (lt·alt with, 
a comparatively small expenditure on m·ertime chm·ges having been incurred. 

Two lmndt·ed and fifty-two sheets in modern form we1·e pnblished, 
including preliminary alltl provisional editions, new puhlication and reprint 
editions to replenish stock. Of these ::!33 we1·e in colours (:?:!2 new sheets, 
1 preliminary sheet and 10 reprints) and the number of new l-inch sheetH 
published shows aa increase of 63 over 19ll-1:? ami of 42 ow•r any former 
year. 
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The total nmuher of imprcs . .;ions pulled exceeds that of any former year 
hy fonr lakhs. 

HI. Good progress has heen made and mu~;h experience g;tine~ in tl~e 
mntter of print.ing layer·etl maps. Among ~he uunor unp:ovements_ m t_hrs 
•lircetion has been that ohtaine•l by etchmg the succcssn•e plates m rehef. 
Hix layered maps have been printed a.rHI puhli . .;hed during the year and three 
sl~ect.s of the :3:!-mile layen;d map of India ha\·e heen rn·o\·e•l. 

8:!. . \ few ehanges of importance hm·e he en maclc in the Photo. Branch. 
The eonver·sion of the larue cam em to carT\' the Zcis~ "Plannr" lens purclmsed 

~ . 
l;tst year to an iron hasc stand has enabled that len.; to he hmught into use, 
while the strengtheuin).( of 'the floor with imn gir.ler; below the runners of 
tire emnem sfarul.• has done away with the \·ihration which formerly gaYe 
ti'Onl.le. 

Xo ehaug<•s have heen made in tire methods awl fonnuhc with the 
execption of the intmduet.ion of a "'recn photogravure proem;;; which has 
heen fomul useful for eert<Lin suhject;. 

Tho installation of electric Jight. thi'Onghont all. sections of the office 
now enables all lumcls to work at uight should it at any tiine be found 
!leCHSHili'Y to do HIJ. 

JJm·ing the year under report the Stores Section of the Office has been 
rcoJ'ganiHed. The section is, howcvci', working unde1· a dis:ulvantage owing 
t.o tlw vcr·y rcstJ·icted acconnnodation for stores. 

TAllULA!! HTA'I'I~.\1 g~T 0~' OUT-TUH~ OF PHOTO.-LITHO OFFICE. 

~ a 4 ii li ; s n 

I ){r•t'HVI•rt_"(} 
~ n.nam or J.I.\I'S I'Ul~JED. 

Yrtlni' n£ Xuu1lwruf 
ctl~t .. ( , in f'molt or : 

y,.ltf, 
ullir:P. ~out~tunt nt. hv huuk· iniJires>"inll~ Pt•Jmrf- ' Extm H.E)fAHKS. 

· I'Osf•rnt•·"·l •1 I' }llllll'fl.. ' I de)Jt~l't- Totn1. 
I '<o n.t. I lJICiltaJ. uwutaL 
-- __ _. 

I It-t, II.~. J:H, 
j 

I 
I I 

I ' 
I!I!H-II . I I ,fH,lU::I I 1.17 ,uno .jfi,li!t:} I,:J~:~.1.Jj I ~ • .';.}!J l,HH ;),tii):J 

I I 
I 

i 
W!1-l~ l,li,XHj 1 2.HI,:;p.J :N.H(H 1 ,.ifi4,·HI6 ! 2,fiS{j ] •lt.i:) ~ 3.!J.l9 

I 
1,m,1mH I 11 ,!llili,-l,;s I 

I ·- . ! 
JU12-I:J I ~.aU,!IIO 2i,!!H 'I f"f I 2.uw I .J,fW6 •• J>j, I 

• Till" lUI in 'llntnlmmta of pruviGUH yenn only hn:huieH litlw. imJ>n't<lliOH!'. 

In mltlition, tlwrn Wl'n• .;t,ain ltn.lf-tonc pnl1s nud ,j30,2Htl line-hloek lltd]s, (dli£>fly "'eather Chnrt.s) 
nH n~ainMt. ~ 60,0.it; .. .. mul-t:ti,N~>tl .. ,. iu 1911-12. · 

t tu2,UOO ,. ,, and lll ,:~oo ,, ., in WI0-11. 
'l'lw output of tlw 'r.nu1 Hection is not includPd in the 1tbove stntmueut. 
'l'lw 'I'ypt1 St•f!i.ilm pnbli~lu•tl ~.-tns pn.g-e:~ or itmns, t ,a-t;},.ffi,j cutJics:, 2,011S,;j~Jl i1uprt,.ssions 

u.<~tl~"'lliust I :•!!H~ ,-, or •• 1..!~$~,012 .. ~.Ul·t.~~? · , · . in 19ll-12. 
ll,hOl .. or , 1,-.)4,161 ., 1,10·1,,>Ji) ., in Wl0-11. 

MATH E~IATICAL IX~THU:I!EXT OFFICE. 

~3. Dlll'ing- tho year untlet· report, ri::.., from 1st April 1912 to 31st 
March 1\H:J: thoro wa-; a shrinka:;:e in the demands made on this office 
t~tHnpnrc1l WJt.h tho~e of t.he )~receding year, as the following table shows with 
UJC result th:1t ngamst a pt•ofit of Us. 6,:.!0-l exhihite1l by the Profit and Loss 
stntcnwnt. of liHl-l:l, that fm· 1!112-13 shows a loss of Rs. 7 05- •l' 1 
however·, mt·lndt•s over Its. 5,500 loss on the sale of unsuitable hydro0~e~e~~ 1' 

J'aliw of lu>~tnwwnls i,:"'aed to Publir. OJJi,er.<. 

HHH-ll. l!Jll-12. HJ12-13. 
--·---- i---~~~~---· ___ __:,._ 

---~~~~-

lk &. 

2,t~.1M 



L-BEADQL\RTERS OFFICES. 

84. On the other hawl. thl'n.' was a market! impt~>\·ement. a,; the 
ollowin!r tahle will show. in the ntlm• of the work tlonl'. an.! thl• Profit anti 

I..o:-:!{ sta.teJnent ~ho\\-~ a t!'ain of H:~. :?.8.~7 a~ainst tlu,. loss of Hs. 4.71$ ~hown 
b:·thatforl!Hl-1:?. '" · 

I ·a/tt~~ ~~r f/'Ork done iu t/11• work . ..:/1op. 

1910-1 I. 1911-1:.!. 191:.!-t:t 

~~~~- ------ ------

r.". 
2,01.:.1~9 

85. Tile following- figures show thl' nnmlwr of employ,:s at tht• t'H<l of 
eaPh of the last :3 yem·s:-

'Xmuht•r of t•wpfot;e.< at /lie t•nd of t•tu·/, t!lllu· fa.</ tin·,.,. !!•'fir:<. 

1910-11. 1911-12. 

---------·--------~ 

3IS 

86. The following table shows the M'erag-e nnmher of employes aut! 
their pay :-

Arl'l'llf/1' lllflllher of t'IJipfo.rth ami fltl'il' pllf/. 

WlU-11. Wll-1:!. 

87. It may be noted that as pointed out in the Jll'e\·ions years' reports, 
certain :standing charg-es (represent-ing- supen·i,;ion, rent, inh>rest on plants and 
material, depreciation, cl .. rieallahour, &c.), have got to he incnrreJ irrespective 
of the work coming to the office, and consequently, the so-called profit an<l 
loss in connection with the working uf the J\Inthcmati('al Inst.t·nmenf, Olliee 
depends on the demands received for in~tnuneuts to Le snpplictl, awl for 
work to be done. In calculating profit ami loss a pe1·ceutage is allowed to 
be taken as credit (:!5/. ove1· hook value in the case of issues and 101 in the 
case of work done), and au inen,ase of demands means an increase in tho 
amount of this percentage. resulting in probably a gain; and a shrinl>age of 
demands means a reduction in t.lte amount of the percentage, t•mmlting in 
probably a loss, the standing ehargt•s remaining the same in hoth cases. 
Increased debit has arisen of late years, due to the necessity of writi1w down 
prices, which mean decrease anti loss. " 

88. Below arc gtven the usual compamtive figm·ns for tlw last t-hree 
years:-

Total issues to Publi<· Offic(•t;: as shown in thf> Profit 
and Loss statPJnents of storN. 

Yalue of rr-pairs to instrunwnts rN!Pived for repair!! 
and returned in a servic<>abh~ condition. 

Y aluP of instruments rf'Ceived from Gov('nJmf'nt 
Officers whPn no Ion!!('r requiTPd. 

Hook \'alue of the stock nf instruments, &c., in 
ServiceablP Stores. 

Rook l"tLlue of tlw stock of im~trumf>nts. &:c.~ in 
Re1m.irahle- Stcrt•s. 

Total \*a]uf' of work done in thf' W orksbop 
V s]u(' of instntments manufactured in workshop for ~ 

Servicenhl(> StoTf'S. 
Value of instruments purchased locally ... 
Value of inst-num•nts and materials ohtainM from 

England through the Director General of Stores. 

l9ln-11. 

/:14. 

f>4.15ti 

ti9,:}j1 

:!.Ol.:J:IO 
6l.fiHS 

1!.111-12. 1912-1:1. 

/:x. fl,.. 

.. a.~.j.f;:~:~ :!,~1.3t,j 

5j.!H 1 IH,<i.i~ 

37 .2:!.1.! ;j'i,21ii 

7,,16,tH7 6.4.i,f»i1 

70.-um 72.40:,:! 

1,74.871 2. l.j,:);!g 

61.4al il,JiS!i 

4,d78 6,20H 
47,141:1 5i,f.l47 



J',\RT III. 

Hl!. During the yem· tlw_stoek of all the thr:ee store>< (the Sen·ic~ahle, 
the Hepaimhle and the ~fate11al :-it ores), was twJCe taken, and the t!Jscre­
pnncies noticed have heen adjusted. The :!nd stock-taking of the repairable 
stores, however, was done in April 1 !H :l instead of in ~larch. 

!JO. Apart from the onlinm·y repairs and manufactures, the following 
few Hpecial works •lone may he mentione•l :-

(a) 

(h) 

(r) 

(d) 

(e) 

(/) 

~ ew pattcm of brass sight rules and rectangular compasses 
were made up, and were rep01icd on favourably. ~lore have 
heen indented for the coming season. 

Almnininm plane-tahles were m•ule for use during the last field 
season, hut they did not pro\'e successful owing to the 
aluminium bmcings not being sullicicnO_v strong to r·esist. 
sag caused hy the :-iun·cyors' weight on the edge of the 
table. Se\'cral mm·e aluminium plane-tables have been 
made up fm· trial again during the coming season, with the 
hottom str-engthened in diflei·ent ways to eliminate the 
ahove defect. One has heen strengthened with Dumlumin. 

Two experimental aluminium G. T. stnves were constructed to 
a specification hy the :-iuperintcndcnt of the Trigonometrical 
Sm·vey. 

For the coming season, an expm·imental water level for use 
with G. T. sbwes has heen constructed to a design by 
Captain V. R (;otter, I.A. · · 

Home telescopic clinometers have heen made up to a design 
sent in hy the Superintendent, 'Southe!.'n (;ircle. 

Trinl is heing gh·en to the ~;kim-milk product called 'Syrolit', as 
a substitute for ehnnite and ivory, for set squares and 
scale>~. 



II.-DEHRA DUN OFFICES. 

,.:('ECL\L UPEIL\TIOC\,.:. 

!tl. The new apparatu,: for the comp;u·i,-on of :<tantlartls of lt•ngth ha,; 
arrh·ecL anct i:-0 now in proel~:-o::->: of en~etiun. 

!t:!. .\ portable mast, 151J ft. high. w;t" maolt• anti Pl'l'dt•tl in tho 
SurYcy ()!lice compound. Tht• ma,:t was pt·itnarily tle,-igut•tl to ,:upport au 
electrical apparatus for the determination of air lt•mp<'mtnrc at ntrions 
heights, which is now heing made in London, hut it would al:<o ht• ,:nitahle 
fnr .... ~nppo1iini a \\~irr·le~s ~tPle~raphy aprial. tlr tn ~l"rn\ as a triangula~ 
tion signal. -

H:). The 1laily tneteornloJ.!il'al uhser\·atious Wl~l't\ t:ontinnptf as nsnn] np 
to December 1111:!. Fmm bt .J annan· 1913 thl' l't•atlings of t ht> t•arth 
thermometers ha,·e hem1 tlist'tm!itHH'<L ~llltl the rt•atling:< ,;f the hm·omt'let• 
and of ait·-temperatm·es aro hein!! takt•n one<> tlaih·, at ~ Jl. m. standard tinll' . . ' 
insteat! of twice a,; herPtofm·<>. Sinmltane<Hl:< readings lun·e ht•en takt•n nt 
_;\lu,:soorie l•l gi,·e data fm· t<•mpt>t~Itnt·~· gradient and j:l'fmt"tion. 

!l-1. Dnl'ing the yeat· nndPr rc>purt t.he Sei,:mog-raph lm~ wm·kt••l 
satisfactorily; a list of the carth'luak .. s l't•cordt•t! in Hll :!-1 :: is pnhlishet! in 
the ltecort!:> of the Survey Department, \'ol. \'. 

!15. Photographs of the snn ham heeu takt•n on :l:JH tlnys, the sun 
being obscm·ctl hy clontls on the remaining- clay><. 

COllPl'TL'\U OFFICE. 

Geode/ ir· ·work. 

!!6. Numerous computations comp1·ising com·,.•·sion of co-ordinates 
for trans-frontier degree triangulation charts; computations in connection 
with Professional Papet• No. 1-1; <lednction of dynamic and orthomotric 
heiO'hts of levelling lines Khushiih to Lahore, .\mkhiis to Mult:in, Sargot!ha 
to ':vlultiin, l\Iultiin to !lliihiwftla ami !'rome to ltangoon; atljn»tmunt of 
Bhir Villupumm and Kharulwii secmulary suries, reduction of lat.itudo ' . obsermtions taken by Lieutenants Almond and .i\IcKay at seven stations 
between Dehra Dun and l\Iussoorie, and the prepamtion of certain tables 
for the Records have he on carl'ied out .. 

1!7. Thirteen spirit levelling pamphlets and :!7 triangnlnt.ion olmrt>~ 
passed through press; data for -10 charts were compiled anti comparud. 

The following publications have been p1·inted :­

(a) 

(b) 

({') 

(d) 

(e) 

"A note on the representation of Hills" by .:\lajur F. W. 
Pirrie, I. A. 

Departmental Papct' No. 1. "A consi<lomtion of the most 
suitable form of type fur u~c on maps", hy Captain 
l\l. O'C. Tandy, RE. · 

Departmental Paper No. 2. "A re\·iow of the houmlary 
symbols used on maps of Yarious countr·ies," hy 
Captain .i\I. O'C. Tandy, R E. 

Departmental Paper No. 3. "Extract ft·om the now map 
of Italy, scale 1:100,000 ", by Luigi Giannitrapani. 
(Translated from the Ita! ian, by J\Iajot• \V. l\I. 
Coldstream, RE.). 

Departmental Paper No. 4. "A mport on the pmct ice of 
town surveys in the United Kingdom and its applica· 
tion to India", by .:\lajor C. L. Robertson, e. M.G., RE. 
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(f) ''The Thomp,;on Htereo-plotter· ami it,; use, with notes on 
the field work", hy Lieutenant K. Mason, R E. 

Professional Paper X o. 1_4. "Fo!·mt~he for Atmosphe~ic 
]{efmetion and thCJr apphcatwn to Terrestnal 
]{efraction and Geodesy", hy J. deGraalf'Hunter, M.A. 

Data fi'Om the original records were supplied to 50 officers, and a large 
number of n·'lnisitions fm· forms were attemled to. 

Geographic Tf'or!.·. 

!JH. Home topographical tr·iangulation has been finally adjuste•l and 
more work of this sort is in hand. 

The 4th Edition of" Houtes· in the '\"estern Himalaya and Kashmir" is 
in coun<c of preparation. 

!'rtl~t·t· r:ttl iou 'If 1'rittmwmt!lri,·al .S'tatiou.~. 

!HI. l,:WH stations were mpaired hy the district officers at a cost of 
J~s. li,:!llii-H-10. Out of 347 rlish·ids from which reports arc annually due, 18 
f1tilerl to malw retm·ns. 

Xu. 2 DRAWING OFFICE. 

HIO. Tho followin" tahle shows the volume of work umlertaken :-" ' 

Rdt•ntifin tHn,L\'l'Um Lnyt~r Ryxlt•m, 1 iuoh=!" .llill·~ ... J 

O!O{l~TitJihiml IUUJIH, Luyt'l' ~ystf'lll, HCnle niiiiOii" --· I 
• ' • I 

IJu. du. 1 incb=:J2 l\tiles , 
Do. tltl, Kumlh•r St'nle 

MiMt·t•lltuu .. mll iutll'X""· }llnnK 1111<1 din~rnms,, &c. 
l.t•\'(•llinJ( chnrtt~: 
Chnrt uf 'frinnKttlntiou, tl••;!['('tt Mhentx ... 
l>1xlm 1lt•pn1'tuumtnl mnpH, plnllM, indexeM, &e. 

... ! 

: I. ... 

N umltt!r nf shl•Pi.s 
in lmml. 

a 

:l 
I:! 

2:. 
I 

PI·IOTO.-.Zll'WO. SECTIOX. 

X n.mher of s111:>·t•ts 
dn~wn und scut 

to plY':<s.. 

H 
1 
li 

1l 
17 

<; 

101. l,!li3 map~ and diagmms were photog:mphed during the year 
against 1 ,liflll in l!lll-1 :!. 

'l'ho llllllllwr of impre~sion,; pulled was :!:l6,i66 a"ainst 289 116 in 
t.lw previous year. The lithographic machine was em1~oyed thr~u"hout 
t.he ymu· inJn·int,ingtlw maps of Dr. ~tein's exploration Forest maps trim~=la­
tion and h·,·olliHg charts. The last sh .. et of Dr. Steln's maps was' completed 
ut the l'lld of l\lay. 

Tho lct.tm·-prc,;s was employed throu.,hout the year in printino- depart­
~nontnl fon~1s, tho nnmhor of impressions pulled was 377,02i against 265,615 
m till' prunons year. 



II.-DEHIL\ DC'X OFFICES. 

FOREST )1.\P OFFICE. 

10:?. The total numbe1· of maps is,.:ue<l. both to otlieials ami tht> puhlie, 
durin!! the ,-ear amounted to ~1.607. a det·rpase of t<-!6 on last Year's totnl. 
The gross f~we n1lue of these map~ was l~s. 17,::?".!:; anti the i1t>t amount 
realised from ,;ales w:t.' Hs. 3,1 91. Of this amount I~. :?.067 wa,; reenYert•tl 
by book-debit ami Hs. 1.124 hy cash from sales to Jll"i\·ate imli\·itluals ami 
trading companies. The total sum N'alisetl fn'>m sales in the preYinus yt•ar 
was Us. 2,681, so that in actual salt's there has been au increa.-e of I~" 5l0 
during the year under re,·iew. The uumht•r of maps ami field st•dions 
received for storage during the year was 6,1\!lll. besitles :?5!l computation 
volumes, angle-hooks ami tr;n-er,.:e fieltl-hooks mlll 7:; h·ian\!"ulatinn ami 
traverse chm1:s. · 

lO:l. The following table shows, in ahstract form. the work tlealt with 
by the Office :-

In band. 

1-incb. :!-inch, and 4-incb ru;~pto of Jo'on·~t :;urveyt-t 
i 

Provincial, Divisional~ n.ud District Forest maps . 1 H .; 

Working'. Plans aud 1\lisCf'llanMus mnps i 
••• f 8 30 

Totals ... 1 216 911 117 



PART III. 

!H.-CIRCLE AND LOCAL DRAWING OFFICES. 

~o. :{ DHA WI~G OFFICE (~ORTHERX CIRCLE). 

104 Th c utine work ofthe ollice was the final examination of !-inch 
slwet.~, ·clmw~ rl;y the various par-tics in the circle; and the drawmg of 

degree sheets. 
were finally examined and Hent for puhlieation 

year :-H!J l-inch sheets, :~degree sheets and one canton-
The following 

during the cnrrent 
ment map . 

.At the end of the year under repor·t there w~re 1 1 degree sheets 
in lmncl, hut no arrears of l-inch drawing, of sheets winch had been surveyed 
in ll!ll-l:t. 

Xo. 4 HHA WJ~O OFFICE (SOUTHER/\ CIRCLE). 

1 Oli. Thirt.y-four 1-inch sheets w~re r·eceiveol from field ~ar·ti_es and out of 
tlwso thir-ty-three were finally exammcd and sent for [!UhheatJOn. and on_ly 
one slwet was wiUr held pending ;;ettlement of some que~tmns regardrnl? detarls 
awl h•nm<hu·ies. 'J'he only sheet reported as sm·veyed rn 1911-12 winch was 
not suhmittccl for puhlieation hefore 30th September 1913 was 58 -~. 

'l'hreo degree ~!wets wer·o com pi ctcd and sent for· puhlicati~rr a.nJ seven 
more were in luurd ut the close of the survey year·. Twelve puprl draftsmen 
were trained and assistance was given to pnrtics to complete their current . . smtson s nm ppmg. 

J 06. '!'he l'lwto.-Zinco. Section undertook the photogmphic and zinco­
gmplrie work rc<tuiretl hy the circle and the following is 1t summary of the 
work dml(l :-

Xumhcr of n·pr<HludioHH to full St•a.le 

Enla.rgmncnts 

lk~luctions 

Vandyl.e<l 

Total 

No.5 DHAWING OFFICE (EASTERN CIUCLE). 

I 
Hl 
213 

li7 

402 

I 07. 'l'he dricf work of tho ollice dur·iug the yenr was the examination 
of tho partios' une-ineh sheets and the drawing of degree sheets. 

In addition to the dmftsmen lent to the parties during the recess season 
six (lmft.srnen were pormanently transferred to form the nucleus -of a drawing 
office in :Mnymyo att~tched to No. 10 Party. It is intended that in future 
t.lmt ollieo will (lmw all Burma degree sheets. 

During the year u7 one-inch sheets wm·e submitted for· publication 
inchHling -1· sheet;; which were completed to margin from additional material 
in Uris ollice. In addition 10 degree sheets were drawn in this office and 
suhmif,ted for puhlient.ion, three cont•tin mate1·ial from old surveys which were 
completctl to margin and on one sheet stump shading was executed. 

One cantonment sheet was submi-tted to the Superintendent of the 
'l'rigonometrical i5mve)•. 

2G degree sheets m·e now in hand ; of these seventeen cover the ar·eas 
reeent.ly surveyed in years 1911-13 by the A.bor, Mishmi and :M:iri ~fission· 
nnd Exploration parties: it. is intended to publish these in de !!Tee sheet 
form in IHldit.ion to the various special provisional maps already prep';;,red. 



III-CIRCLE _-\:.XD LOC'..\.L DR.-\ WI :.XI; OFFICES. 

EIH.\R A:'\D OIUSS_-\ DIU \Yl:.XG OFFICE. 

lOS. The following 29 one-ineh maps with a mapped area of 5,81!1·-!0 
S•Juare miles have heen submittetl during the year for the pahlieation of a 

l. . J't' f h "' ''' 0 - > c' - > H - ) L - > 0 Pr·e tn11nar\~ et 1 ton o eac :-~'os. vT -, ..... • ~ 1-,, • ~ --,,,.--,----,, 1:. 11 1 .• ,.-,_, •:. , .• 
1 

•• 
J ·> •• • ,l, • -· -), b •• t) 

72 1 ,;: -,,. (ol•l X o. u.:; in four :<eetions completed to margin). 13 1- ,t·_ .. 7:? .. 1
' ,-.• 

t a. ...._ , • •'• • ·• to .> 

the last thirteen, i.e.," ,:1 •• h;n·e also been submitted for the pn•paration of 
prints for supplementary survey. 

109. The following 35 one-inch >'heels which ha,·c been eomplett•d for 
surveyed areas are heing withheld until the cmla,;tral nmps of tlistrids 
Jalpaigm·i, Gayii, Palihnau, Haziirib~tgh, )liinhlnlm and the neighbouring 
districts of the United Pro,·inces are received:- ' 

(l 

~~. t-O' 
n 

I,:!,.;' 

110. The following 58 one-inch ,;Jwcts representing an area of 11,2-li·:ll.l 
square miles are being got ready fm· publication either of a preliminary edition 
or fo1· revision survey :- • 

6•> o ,,, P () t K 
•) 

1
--;;-1-,.! Uo) ~--1-:-,t "'i: -1.,-- 1-.,, ~. I ~. •> -· '-' 

6-l .. L1 .. , 64 , .: A., 11°1., 11 1- ,., 6-1 1r., 72 .-,.~,'.-,' 
"• •• • .... ,,.,, • -· • ·'· l> l"' 

111. The following- examination, correction ant! colonrin!!; wm·k has also 
been completed :- ' ' 

(a) 26 uncorrected proofs of one-inch sheets have been examined 
and corrected. 

(h) .Fiscal limits and cultimtion have been coloured on -!:< un­
published black prints of one-inch sheets. 

(c) 2-l published black pt·ints of one-inch sheets have been coloured. 

ll:.l. The tlmwing of the following maps has also been completed in tho 
Standard l\lapping :::iection :-· 

(a) Darjceling 1lunil·ipality t.W-itll'b map. 

(b) 
" " 

10 
" " (c) 

" " 
20 

" " 
(d) )lap of Happy Valley survey, Darjecliug ZU 

" " (e) Lehong Cantonment map sun.·ey ;JU 
" " 

U'l Tak<lab 
" " " 

so 
" .. 

(a) to (c) were prepared for the Darjceling l\Iunicipality ami will be paid 
for by that body. 

(d) is being prepared fm· tho Public Works Department, and will he paitl 
for by that department. 

(e) and (f) are being prepared under the orders of the Survoyot· Ucncr·al 
for the l\lilitary Department, and will be paid for by the :::iurveyor <Icneml. 



PART IV. 

WORK FOR OTHER GOVERNMENT DEPARTMENTS. 

113. As in previous years, the Hin-raiu lll'taehmt•nt of the Xorlht•rn 
Circle was exclusively employed on the Hivemin travel'se anti redan~nlar 
surveys requin•d by the Punjah Gon;rument ( ddt• page S). ' 

114. At the request of the l\Iiller Kotla llu!'lmr, a 6·ineh sm·n•.r of 
Miller Kotla ant! environs was carrietl out hy Xo. :! Pai·ty ant! tlw cost of this 
suney, vi::., Rs. 600, was borne by the ahove State. 

The area sun eyed was 1 0·50 ><l]IHII'C miles. 

115. No. 20 party (cantonment) has been orl-(anisetl ami is at p1·esent 
devoting its time to making sm·veys of dilfen•nt military eantonments 
required by the Army Depal'lment. Its report will he found on. pag-e IS. 

116. An office•· lms been deputed to the Bomhay Govemment to t•:li'I'Y 
out the smTey of an experimental area of :!00 acres in 1\omhay so that. 
expe1·ience may be gained to prepare an est-imate of the t.ime ami eost of 
surveying the whole city. 

117. The Mathematical Instrument Ollice snpplit•s anti l'epairs instru­
ments for evei-y G-ovemment depnrtnwnt in India including tho Army 
Department. 

118. Various forest sm·veys were carried out for Local Gol'ernmtmts, 
&e. (ride page 16). 

1HI. An officer of K o. 11 Pa1·ty was employed in giving pmetical 
training in topographicv.I snn·eying to six superintendents of the Burma 
Land Records Department in two batches for two months caeh. 

120. Traces of the m·ea surveyed hy Ko. 11 Party as it progrcssetl and 
several copies of blue p1·int enlargements of plane-tahlc sPetions, monntml 
and inked up, were ;;npplied to the Deputy Commissioner of the Tavoy 
district for allotting mining concessions and settling disputes. 

121. The series of secondary triangulation in Kashmir fm· tlw purpose 
of connecting with the Russian triangulation, was completed during the 
year (ride page 21 ). 

122. Exploration work for the Foreign and Political, mul Army Depart· 
menb was continued on the X orth East Frontier by the Ahor, :\Iishmi 
and .North Burma Exploration Survey Detachments (ridf! page 15). 
Captain llorshead accompanied Captain Bailey of the Foreign and Political 
Department on his journey up the Tsan Po. 

12:3. The boundary between Xepfll and British territory along the Hiirdii 
River was surveyed and demarcated as described in para. 51, page :!4. 

124. A surveyor accompanied the late Captain Pritchanl anol Captain 
'Waterfield on their journey from Assam to Burma through Hkamti Long. 
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. 125. Heights obsen·ed in Arabia hy Captain Leachman of the Genera 
Htalt were r·ednec•l hy the Computing Oltice, Uehra Dfm. 

126. Cer~tain computations Wf'I'e done for the Commissioner of Settle 
ment and Land Jteem·ds, Bm·ma. 

127. The g"eographieal co-(mlinates of a number of place,; in India wer. 
supplied to the olliee of the Connaissance des Temps, Paris. 

l!!R. The nmmindcr of the map~ of Dr. Stein's Explorations in Chines• 
'l'urkestiin awl \\'estern China, l!J06-08, were completed and reproduce< 
at JJehm Ufm. 

12!J. A sedion of Xo. li Umwing Office (~imla) is employed solely 01 
miscellaneous work for tlw :\Iilitary and :Foreign and Political Departments 
an1l has turned ont a large number of maps. 

l:JO. Tlw reprndndion, for other depm-tment:<, of maps, plans, am 
illustmtimrs that do not l'<l<JUire to be redrawn, does not interfere with th1 
normal work of the Hurvev of India and is alwavs undertaken when aske< 
for. On !.he otlwr· hand; the amount of dmwing and compilation that ea1 
he rloue for· extra-departmental pm·poses is limite<l, and is necessarily confine• 

·to urgently r·c•luired and importaut work. 

t:n. During the year nrapH, plans, or illustrations were reproduced fo1 
the followiug departments aud ollices :-

Pu hlie \Vor·kH Department., Government of India. 

Home Depm·tment, Government of India 

Finnnce Department, Government of India. 

Onneral Officer·~ Commanding, Divisions and Brigades. 

The Dircetor-Gencml of Military \V orks. 

The J)ireetor-General of Commercial Intelligence. 

The Director·-General of Observatories. 

The Director-Gcnernl of Archreology in India. 

'l'lm Dircetor-Gcncml, Indian 1\ledical Service. 

'fhc Dircutm·, Geological Survey of India. 

'l'he llirector, Botanical Survey of India. 

Tho Dir·cctor· of Land Records, Punjab. 

Tho Constdting Ar·chitect to the Government of India .. 

'l'ho Olliccr on Special Duty for Enquiry into Prices. 

· The Engineer Oflieers on Special Duty, Delhi. 

Tho Uhief Inspector of Mines in India. 

The Indian Museum. 

Tho Superintendents, Government Printing. 

The Supcriutentlcnt, Hindu and Buddhist .i\Ionuments. 

Tho Controller of Patents and Designs. 

The Great Indian Peninsula Railway. 

The East Indian Railway. 

The Hengal-Nagpur Hmhmy. 

The Eastern Bengal State Railway. 

The Bengal and North-\Vestern Railway. 

'11re Karachi Extension Railway ~nrvey. 

Sunitnry Uonunissioners. 



WURK FOH UTHER GO\"ERX:UEXT DEPAIU:UEXT:S. 

The Ceu~u~ Cummi~~ioner for India. 

Chief En;,:ineers. 

Forest Department. 

Police Department. 

l'ost anti Telegraph Department . 

. A;..rricultnml Dt•partment. 

GO\·ermnent Epigraphist. 

The In~pectnr·t..~eneral of l'i,·il Hospital~. 

The .:\lilitan :SeeretmT to His Excellency the Yicerov. .. ,., - .. 
The Hm·enuc anti Judicial Commissioner, Baluehi~t:1n. 

Linguistic :Survey in lrHlia. 

Civil .Engineering College, Sihpnr. 

Gun and Shell Factory, Cossipore. 

Coronation Dnrhar Committee . 

.Some work was also done for mrious public bodies and societios. 
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