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Q;ltl'CtU c;"t" ~ ~India. 

GENERAL REPORT, 

1913-14. 

From 1st October 1913 

to 30th September 1914. 

PART I.-GENERAL REMARKS. 

I.-IXTUODUCTION. 

1. The main parts of this report, as shewn in the "Contents'' on the 
opposite page, are Pm·t 2-Fi,eld lVm·l~, summarising the operations of the 

field parties, grouped under appropriate headin~s; and Part J-(~[}ice U'o1·k, 

which gives a brief account of the year's progres~ in the head-quarters 

and other offices. Fuller details of these operations are being- puhlit~hetl 

in Volume YII of the "Records of the Survey of ln•lia ". 

2. An abstract showing the progress of the topographical prob'TUillme 

assigned to the departwent in 1905, nmy he fonnLl in Table II on page 7. 
From this it will he seen that the out-turn of new topo~rraphieai survey 

1luring the current year was .'5..J.,:i.1H square miles; and that this hrings the 

total progn~ss since 1905 to ahout B,GO .. OOO Rtpmre .miles, leaving uhout 

14,55,000 StJUllre miles still to be done. 

3. The first eight Index maps, at the end of the report, show the 

progress of this topobYI'aphical prog-mmme. Two intlexes for each circle give 

respecth·ely the progreijs in survey und in publication; and a third imlex 

shows, in the case of the Northern nnd Enstern CircleA, the pnhlication of 

provisional issues of 1-iurh maps compiled from miHcL"llaneous umtcrialH. 

4. The remaining .5 in<lexrR ;\t the end show pro;.,rress of the l:'lllaller 

sc<tle nwps ·appertaining to the seheme, nntl al~o tho main framework of 

triangulation on which the SnrVP.)" of Inrlia iH lmr.-ed. 

5. Tahle IV on page :·~2 g-h·es a list of the new publications of the 

CJ.lcutta Otlices during the year. A complete ]h;t of dcpartm£'ntal publica­

tions, apnrt from milps, may he fouml in the Annual" Ht•cords \"olume "; nnrl 

lists of new m~ps are publiHhed quarterly hy the dt·p<lrbnent, as wdl as in 

the monthly "Xotes of the Survey of India". 

6. Pro:.,rreRs in the Trigonometrical Branch can only he n~HCHHcd hy a 

study of the" ReeorJs Yolume" anrl the special publications issued nt l>ehra 

DUn. The General Heport can attempt little more than 11 brief ab:'ltract of 

the locale uud nature of the differt!nt operations. 
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7. Notable events of the Survey year were as follows:-

(a} The return of Captains Bail<·y and llorshead from six months 
e.rplm·ation in the Ea._qfern Jlimrllayw~. This has added 
greatly to our' geographical knowledge of these regions, 

beshles clearing up aJl doulJts as to the course of the 

'l'san-po or Brahmaputr11 river. 

(b) A report on the J[Hgnetic SIU'IJey o.f India, was prepared by 
a. special committee appointed by the Government of In(~ia 

for the purpose. 

(c) Xew possibilities of sc.ientitic exploration have been opened 
up by the· snccessfnl experiment of observing accurate 
differenthtl longitudes by tl.'i1·eless lcleuraphy ncroRs the 

highest mountain ranges. This was effected by C\tvaliere 
de Filippi's It~.tlian expeditioll, in co-operation \vith our 

observatory at Debra Dfm and the Lahore Radio Office. 

(d) The department has now issued its first attempts at 
producing large 0-rographical maps on the system of 
coloured layers. 'l'hese maps give a clearer idea of the 

main physical features of India and Adjacent Countries 
t1wn the older maps did; and it is hoped thnt the 

experience gained in these first efforts, and the various 
rriticisms they have eJicited, mny result in the further 

improvement of this difficult branch of C1.1rtography. 

(e) A commencement has been made in the new system of 
keepi-ng Cantonment maps 'Up-to-dale, at the Dehra Dun 
Office, by means of infornu1tion to be supplied annually 
by the officers of the Military Works Services. 

(J'} Two Imperial Officers were deputed to work, with the Tu,·co­
Persinn Frontie1· Com.m.-iss'l~un, and one to co-operate with 

Cava.li.e1·e de Filipp·i's e:vpedition to the Karakoram. 

( fJ) The department has completed a fr:\mework of high accuracy 
for the Bombay City Snn:ey, and has lent two Provincial 

Officers to the Bombay Government to conduct the detail 
survey. 

(A) The proposal to introduce the scale of ~ inch to l lllile for 

the tactical map of India has received strong support-. 
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II.-AD:\II:'\ l~TIL\TIOX .\:'\D l'E H~O:'\ :'\ EL. 
8. The cost of the department for the tinaneial year t~ntlin~ :Hst llareh 1!11-l- wa~ 

Hs. 3.5,74,411, against an estimatcLl cost of Hs. :~G,~:l,!llO. 

9. Colonel Sir Sitlney n. Burrartl, K.C.s.I., H.E., F.n.s .. :l1111linistered the tlepartnu.•nt 
during the greater part of the year untler report, having rt'~llllwtl rhargl3 on hi~ return 
from ]eave, on the 15th December 1913, from Colonel 'f. F'. B. Ht•uny-Tailyour, c.s.l., H.E., 

who w.ts Officiating Surveyor General of Intlia up to that date. 
10. Colonel G. B. HoJ~~on. I.A., l'4uperintentlent, r~tirL•tl on the 2Xth Odohl'r. 

Lieutenant F. P. Xosworthy, H.E., was appointPtl to the department !'rom the l~t Xnvemher 1\11:~, 
and Lieutenant L. H. Ja~kson, I.A., from the 7th ~eptemher 101-1-. 

There were Rix losses to the Provincial Service, hy the tlt•ath of )(c..,~rH. C. Litt·htit•hl 

and H. n. \\'. Stotesbnry, and hy the retireml'nt of Messrs. P. I... CauslL•y, Amj:Hl Ali nml 

Balaji DhontliUa :Mandhre, und hy the transfer of .Mr. H. ~t. J. Kenny to tho FL•tlt>rah•tl 

Malay States. No Provincial OIHcors were recruited tluring the yt><tr. 
11. The following honours were conferred on members of the departHIL'nt tlnrin~ the 

year:-
7'o ln~ /{.C.S.I.- Colonel S. U. Hurrard, c,:-;,I., H.E., r.n.s., 8urveyor Uencral. 

'Po (Je C.!. B.- G. B. Scott, Esq., ( retiretl ), Snrvl'y of Iwlia. 
Title of Rai JJaluu11o'.-Hai Sahib ('Jnmi Lal Dey, Registrar. 
Title of Rai Sahib.-Mr. Narentlra Xath l\lukcrji, Heatl A('counbnt. 

1\Ir. Hirn Singh, Assistant S. T. K <Hiiee. 

12. rfhe tobl stnmgth of the department at the close of the Hnrvey year wa~ 

50 Imperial Officers, 1:!.5 Provincial Otilcers and :n Ppper ~nhonlin:1tes, hesitlt•s 1-lfJccialistH, 

clerks, lower subordinates, and menials. 

13. The folimving table shows the tliHtrihution of ot11rer~ during- the year, L\X(•Iwlin~ 

those absent on le:1Ve throughout the y~ar, or on tleputation with loeal novernwcnh1. 
It will be noticed that several names occur more than once in the li~t. throug-h the transfer 

of officers from one oflice to another. A few very tetHpor.try tr:mHt't.•rs in HL'ptt·tnlH'r, 

nrising from changes due to the war, have been omittetl. 

TABLE I-DISPOSITION OF OFFICERS, 1913-14. 

SURVEYOR GENERAL) Colonel ~ir :--iitlnt•y tr. Hnl'l"nt·tl, ICC.t'.t., IU:., ~·.n.s., fl'olll lt1lh lll•e. Ull:l. 
OF INDIA- (Colonel '1'. It'. B. Henny-'l'uilyour, c.:--.1., B.E., oniciatiug to 1-Jth l>t•c. l:JI::. 

Surveyor General's 
Office and Mathe­
matical Instru­
ment Office, • 
Calcutta. 

Captain J. A. Ficl1l, R.E .. 

f"n•"r 
."inf,ordhwt•···· 

/,1111'1-r 

Sr~l•ol"diu.,fo.o~, .\···· 

No. 6 Drawing 
Office, Simla. 

:\ln.inr H. H. Tun1er. n.E .......... ~r. A. A. (~mlmm ........................................ tli F.nrnpt•nu 
Captnin M. N. MucL~od, n.E. F. C. l:':Lint lJralt~mo·11. 

, \V. H. 1-itrung 21lutli!lll (Jrnfl~l!it'll 
nml Ch•rk8. 

4 l'rmtt"l"ll. 

Turk o-Pe rs ian Licut.-Coloncl C. H. D. Upler, , flaji Abdul H.r1him, x.n, ::\[r. l:'lwr Jnng, K.a. Two SurvcyorK, &c. 
Frontier Detach· . . n.s.o., n.E. 
ment. )laJor H. :M. CoWie, n.E. 

SUPERINTENDENT MAP PUBLICATION-)lnjor W. ~!. Cohl<to·enm, n.E. 

lmpt'l'ial fJjlir'rrs. Pr11l'inrial f~/}iet·rs. 

Map Publication ........................................... ::'lfr. M. Gar<bud 

Office, Calcutta. 
No. 1 Drawing Major ::\f. O'C::. Tnnrly, n.E ...... ,, C. J,ih·hfi('ld 

l'n]'tnin F.}'. HuutL•r, J.A. ,f. 0. tJ.rt•df 
l'll]'laiu H. J. l'o11clnnau, Jt.J-:. ,. T. \\'. lla1~111!l.tl 

P. \\"illium~ 
,. .Tagdnml.a l'ra~<:ad 
,, l'. C. Hynlf' 

r)'pl'r 
Srt/m!'t{~"rwtf"S. 

/,mtwr 
S11lmrdimtf•s, J·r. 

Office, Map 
Record and Issue 
Office and En­
graving Office, 
Calcutta. ., 1'. L. l'anslo•r, Hetirt.>o.l from .famllH> :.!Otk 1!JI·I. 

, A. ll. Huutcr · 

Photo.-Litho. Office, CnJ•t. S. W. S. Hamilton. n.E. 
Calcutta. 

Mathematical In- • Cnptaiu .T. A. Fi..Jd, It.E .. 
strument Office, :Mr. T. A. l-'t·rrier 

Calcutta. 

" P. 1'-lilnJ>SOll 
, 1'. N. :-:>ur 

E. ,f. 11. Hauh\' 
,. F. E. H. c..~h·t'·rt 

• 'l1w )Jatlwnmtit'al lnslrumt-nl ( iffi<"C wa~; tnoudern,tl to tl1e t't,utr,,J 1.1f the Sup .. rirltt·litlo•ut ~lnp Plal•ll<•nli<Jfl fr••ru tloe 1~1 
1'4.·!·h·m~.t:r 1~11-1. 

t Inclu1k~ Army Scc:t"on uwll•r :\1:1jnr C. J. Arl,l'ry. 
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TABLE 1-(Continued).-DISPOSITION OF OFFICERS, 1913-14. 

SUPERINTENDENT 
NORTHERN CIRCLE-

( Culmu·l \\~ .. T. Bytlwll. ru: .-6th October IHI:1 to 30t.l. Sept. 1914. 
( Lieut.·CiJluuel C. L. Hohertson, c.~I.G., ILt:.,-lst to 5th Oct. 191:-;. 

No. 3 Drawing 
Office, Mussoone. 

No.1 Party, .... 
n.·~~~J.wl<', /'lllljllfl 

""'I x .. Jr. P. 
1'rurim·t·, 

No.2 Party, 
1'11/Jjllb, 

No. 3 Party, .~ 
1'""1"1' uud 
l'Htlnl Pt•ut·inn•:.<, 

No.4 Partr· ...... .. 
l'n<lt·r l'rllt'iltrt·~. 

N a. 20 Party, . 
U"IJ", K""'l''''"· 
Un1k"l, filii{ 

l)iiol,/di Ful'l. 

Riverain Detach· 
ment, 

Simla Survey 
Detachment, 

Sit1rlo. 

]mJII'Tial Officers. PrtwiJicinl Uffirrr8. Upprr Subordinates. Lowrr 
Subordinatrs, d-e. 

Mr. C. Lit('lttlo•ld (0i('d lst St•ph•mlll'r Hil-l) 
11. \'\'. llisrt..ri•· 

4:) C:l••rk~. Sur\'P\'Or.~ 
uml Druft.'!men,'&e. 

:\lajut· :\ . .-\. Mdlnrl.l'. l!.t:. 
:\lujur :'11. OT. 'l'utul~·. R.t:. 
Lil'uh•nunt IL M. :\ld~uy, R.£. 

Cnfolniu n. F. '!'. Ouko•,., R.E. 
Captuin F. B. l-'l'ott, I.A. 

f'nplaiu 1•'. Jo'. Huntl'r, l.A. 
l'aptuiu F. B. ::;c•ott, I.A. 

,J. A. Frcf'nu•n 
~~. r. l'•·tt••r.< 
B. ~[. Bt•rrill 

:\Ir. H. H. n. Hauhy 
1'. A. '1'. Kt•nny 
K B. Wt•st 
ll. K. Ho•unit·k 
H.('. lluu~on 
H. 'I'. Hn,~th•~~ 
W. ,J. U. Miller 

Mr. B. R. Hn!.!:he,. 
, 1'. \\', Hnhllllil\1 

F. B. Powell 
Knlutk Sin,!!lt 
H. E. Snuhollt• 
E. ('. 0':-iullil'un 
J. H. John~nn 
I>'. W. Smith 
J . .-\.. Culwrt 

Mr . .J. o. ni'I'iff 
.J. A. Fn•t>mu.u 
E. ,f. Bisr!lie 
A. C. Bo'<~' 
P. A. 'I'. K~·ml\' 
A . .J. ~\. f>n1kt; 
1-'. 11. (inmt 
H. '1'. Hnl.l'lws 
F .. r. Clriet' 

, M•~Jinmt.lo.li.:n 

C'nptuill 1.. C. 'l'hnillit•r, I.A. 
Captuin H. Fnstt•r, I.A. 

.. ~lr. H. W. Riu:Aie 
, (i. J. S. Hat> 

J. c. C. L~.~,l'>l 
, 0. K H. Cool~•·r 
., IJnni f'lmnd lm·1 

Mr .• \. P.win~t 
('. S. Littl~·woo•l 

lh. C. E. C. Fn'llch 

.Mr. Sill'r .lnug, K.B .. 
, Nuthu Sittl{h, R.s. ,. p.,.,.,. Hnm 
, ,Tumna Pm"'t.U 

Mr. Mahouwrl LnH" Ali 
., M~thillllar ~iullh 
, Mnluunm:ul Husain 

... 3! .Snrn•ynN, &c. 

.... !1 Sun·cyol'>'<, &c. 

Mr. Mohanuu:nl Hw<ain Khan . 46 Snrn•yol1i, &<'. 

i\Jr. Dharmn 

Mr. Chnui La\ Kapnr 
, Mahimlar Siu~h 

...... 2! S\11'\'t')"OI'>l, &('. 

.......... i:l ~t!I"I"<'YOl'S, <~('. 
12 Xaih 'J'all~il•lars, 

KunuH!l<)~, &c. 

14 Sm·,·c•yors, &e. 

SSOUUPTEHREINRTNECNIDRECNLET (l<l'~llonteC! ·,r. I,'·l}l-,Reuny-Tn.ilyour, c.~.r., R.E., 8th to :;oth ~eptember 1Dl4. 
- JICU • o oue '· \'. Pi•?·!c, LA., up to 7th Septembe1· l!Jl4. 

No. 4 Drawing 
Office, Bangalore. 

'fl"f/tllill!/ 8,•,·/inu,' 
H.t"!l'tlun·. 

No.5 Party/ ...... . 
(',.,, .. , ,., . .,,.;,.,./':.< 

11/ld JJ,.,.,,,., 

No.6 Party, 
Jl.·,·nr o"'l 
ll!id,·mlmd. 

No.7 Partv, ...... . 
· Jf.,,{,.,_~ 1/IJ.l 

.ll'J·'"n', 

lmpt•rial (l.t}in·r8. 

f':tptuin K C. lbk,•t·. l!.f:. 
Lit•Hh•llllrtl H. :<'. \\'ulmh. 1..\. 
Lil'tti<'UIIlll it. L. Almoutl, I!.F:. 

:'llaj .. r· H.\\' .. ,.,\, li.f:. 
("uptuin 1\. \\'. l'n•, I!.L 

Li~·ult••u•ut C. (i. ·Lt'll·i~. H.f~. 

T.i,•ut,.(".,] F. "·· l'irri••. t .. ~. 
l'~1ptain .1. IJ. Catutoh.•ll, 11.~:. 

~lr. ,J. II. !<i'it•hnl 
I-'. 1'. \\';tbh 

Cppcr b'uborrlinalrs. 

:\h. B. Y. Xamynna Rao 

Lo11wr 
Subordinalt·s, ,fc. 

...... 3fl Dmft,.;ml'u, &c. 

~h·. \\'. :\1. Uornum i\Jr. H. Xam~iluhanmrti Huo 1 f-;tll'l"l'\'111' and 
1a l'uiJihr. 

Mr. ,J. II. S. \\"il~nn 
S. S. ~I<- A 'F"'' Fi,•ltlin~ 
F. ('. l'ildwr -
.\lun~hi Lal, n .. .!,. 

,. C. 0. l'iom'<.l 
, A. \". Dit·bou 

Mr. Eknath lbttn .. . 
, Ram Xurayau Hu~tit· 

.\lr. E .. \ . .\lo·~···r Mr. Damo.\ar K.L•lill..tu· 
ltaji .llMhLI Ualtim. 11:.11. 
F. II. Kit,·IH'll 
IL II. Ciil•I.-.~ 

, K. K (lor~t!ndmri H. A. 
J. OT Fit?.patt·i,·k 

,, .\. J . .\lool"-' 

.\lr. ,J. (I'll. n,na_!:'itl'\' 
1'. It .\n,\o'I'S<'H • 

" c. \r, .... , 
:\Ir . .-\l~lul llukk. K.s. . ...... 28 Sun·cyo1·s, &c. 
, }\,.,Juull,.m .\la11thmnu. .. 

,, H. __ l>. W. St••t•·-~l•ury (Diud 30th (lc!t>hl·r i!H;Jj 
llnjt .-\hln! Hahim, IUJ, 
II. II. 1'. HnU.t•T!it•ld 

,, J. C. ::-;t. C. Polh·tl 

No.8 Party, ............ C.1pt.l'. ~1. Rrowu,•,t•.:<.u.,li.F.. ~Jr. 
.\1udra.•·. W. F. K :\•lntu>< 

S. F. ~orman :\lr. Anunt:Jraf> DhontlilXJ. ......... :J!i Sun·<'\"Ol':! &c 

,J. II. WilliaJtls 
P. K··nn,•;.,:y 
:\1. :\luluttlt;nt lhttlulinr, 

H .. \. 

Mun.\ln''· ft.!'>, ' ' • 
K. Xamyanus1·ami Chctti 
·P. S. \'t'll!lUS\"!lllli 



UEl\EHAL.-.!D.\Il.\'lSTR.1 TlON ASD l'El/SOSSEL. 

TABLE 1-(Concluded).-DISPOSITION OF OFFICERS, 1913-14. 

SUPERINTENDENT 
EASTERN CIRCLE- t

Licut..-Coloncl C. H. D. Rydt.•r, Jl.,:;.o., n.E., till 7th Novl'mb(>r l!H3. 
:Major A. Mears, LA. Bth t~ 2~th Novembt>r l!ll:J. 
Lieut.-Colonel C. L. Hoberbon, c.~l.n., R.Jo:., from 29th No\'t>mher l!ll:l. 

No. 5 Drawing 
Office, Shillong. 

No. 9 Party, .. 
Bil1t1r ami Uri:<:<(/, 

No. 10 Party, 
Upper Brtrma. 

No. 11 Party, ..... 
LoWCI' Bt~rma. 

No. 12 Party,. 
As,.um. 

lmJ'rrinl Officers. 

Lieut. P. G. Hw.l.J.le~ton, R.E. 

Captain H. II. l'hillimon", R. E. 
E. ll. CUI\Il'W, R.Jo:. 

Mn.ior E. T. Ri<·h. n.~ ........... . 
Cnph•iu L. B. ('ro~thwuit, I.A. 
Lil'llt. 1\7 • K p .. !Ty, R.E. 

, H. E. Hoome, R.E. 

z,~~~r 
~ubordiml(nc, l(-,., 

Mr. l' .• J. R11rrimcton ........................ . ...... :l;, Snrrt')"(•no, Ilntfl.,._ 
ml'n, .to. •• J. p. nl~l'kl•r 

Mr. Dhani l!am \"t•rnu\ 
B. C. Xo•wland. 
I •. B. Fit1.-l;ihhou 
A. K. :\litm 
W. P. llalo·~ 
\". P. Waim·iiC'ht. 

,. U. X. Balwrjt'l.', II. A, 

i\lr .• T. ~mitlt 
W. (i. .larhn 
II. B. Sim•ms 
Y. \\".:\lorton 

Mr. ll:!lloir Hai ... 
Hum ~iH){h. 

.......... 3~ Surwyt•f'!l, ,\~. 

.... l\h•. l..aehm:lll f),lji Jac\11, R.R. 
ll:tynt ,\lulmmmuJ, 1\.S. 

:0.\anu){ Kyaw X)·dn 

.. :l:l ~ur1·••1nr.~. lln1ft~. 
lnt'll, ,h·.,ti l'nt•il". 

, ~\><tunt-l"llnh Klum, ICS. 
C. B. !'it•xton 

, A. F. Muq•hy 

Cnptnin L. 11. Cro.~tl11ntit, I .. o\, .• Mr. A.M. 'fnlnti .............. Mr. Rughnlur Dntt. Tluapl~·al , __ 2!,1 Surn•yono, ,h•. 
Lieut. F. J. ,\{. Kin~t, R.Y.. ,. '1'. P. D.:-wnr 

,. F. E. R. ('a\v,•rt 
,. A .• r. Bnoth 

H. :\L W)ntt 

l\rnj(ll' A. :Mt•nrs. 1..-\ •....•.•••.•••• }o!r. w·. Skillin~~:.. .. .. Mr. Xannk Clmwl Pmi, R.A. , . 3' ~un·t•yon~, ,\-.•., IJ 
Lieut. P. H. llu<lolll'!!hlU, R.E. l'mnm.tlanmjan Hay, R.s., Sajuni Kuuukl' lih••Ml l'upil,., ., !'it•l,\it•r 

E. C\nnJin!l 
K M. Ko•nny 

, Amj,ul ~\li, Hetii'C'J Apri\22ml HIU 
11 L. William~ 

P. C. :\lill~l. II. A. 
II. H. Ctt'<'J 

8urn·~·o1n1. 

Aka Promenade 
Detachment. Lieut. P. G. Hwltll••!!ton, R.E. .. 1 Snrn•yor, 

Andamans Detach- .... 
ment. 

:\II'. K Claudius ............... M Snrl~•yol"!l. 

SUPERINTENDENT OF THE ( . . . . TRIGONOMETRICAL SURVEY-J I.wut.-Colonel G. P. Lenox-Con.' nghnm, n.t .. 

Trigonocetrica 
Survey Office, 

Dehra Dun. 
'1'rai11iny Schon/ 

Uurl<'l' fl"aiuing. 

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

No. 13 Party,. 
( Lntitudes). 

No. 14 Party, ... 
( l'{'miulum:::). 

No. 15 Party, .... 
('l'riUII!Jilllllion). 

No. 16 Party, 
('l"idul ). 

No. 17 Party, 
(L<'I"dliny). 

No. 18 Party, 
( .11<1!1'""'''"). 

No. 19 Party, ......... 
( Bn:<t' Lint'). 

Exploration 

Upp!'l' S11bonlinak.~. [,utl'l'l" Slllmnlom/1'." ,J·r. 

Mr. J. deGmnff Hunt('r, )I.A .... ~lr. II. A. Cluu·riPr 
ll:tnunmn Prus.ud 

l\lr. ~nn\t Kunun· MuL-:oorji. 

Liettt. A. A. Chtt.'le, n.E ...•..... 
'\'. K Pt•l'ry, R.E. 
F. P. No!!IH•t·thy, It. F.. 

l\1,\jor H. H. Turn;>r, R.F. 
G. A. BL~IZL'It•y, R.E. 

Mr. 0. f'. 0\lt•nlu•·h ...... . 
K ('. ,J. Hn~ul 
11. C. W Mol•·~lllkr.) 
0. X. Pu><honl{ 
Ahdul Kal'im 

. .. Mr. Rnti~h f'lmwlr:t :\lukharji} 
, Lak.~luni llutl .Jo~hi 
,. Yitlyu IHwr Chnpm l"nd,.,. l•·uiuin9. 
,, l\li1·m ~lu\J,tmnu~tl Ah!!!tn l Ht·><iJtlU'I.l lt;th May 
, Luelunnn IJn.,.. SouU WH. 

Mr. Rum Rin,LCh, R.!l •. 

Captain V. R. CottN·, I.A ............ . .. 3 Compntt•rH, &e. 

Captuin H .. T. Cmwlnnun, R.F. .... Mr. 0. N. Pu~hont:" 
G. F. '1'. Uuk .. s, R .• :. , C. S. :\It'lnnt·~ 

Major G. A. HP1t1.ell'y, R.E. 
E. A. 'J'n~~tly, ll.F:. 

, H. l\1. Cowie, R.E. 
Lient. K. Masnu, R.F.. 

Mr. C'. H. 'l'ro·~ham .. ~fr . .lnlo(nl fil'lutri La! 
V. D. H. ('rollin~ 

, Y. P. \\'uinri~ht 
L. Willinm~ 
(;.A. Knrmun 
B. '1'. Wvult 
c. s. ~,.-.,lllll'll 
.Abdul Kurin1 
K. ~- c;.,paludturi 
A. ,J. )(oort• 

X. S. Hurilmrn ly••r 

Mr. Syr<l Aulad Ho:-t.-<t•in, K.B. 

Mr. Syetl Zilh~ llasnuin 

..1 Cumpuh•l'lf, ,\:e. 

21 Compuh·l'lf, ,h•. 

. .. 211 Cnmi'ut.•Mt, ,\:e. 

Mr. H. fL Shaw ......... )Jr. Kanunl Kumar H11~<, n.A.. 12 CornJ•ut.•f'll, .\:e. 

C'nptuiu R. H. Thoma~. R.£ ..... 
Lieull!naul K. :\la,.ou, R.E. 

~Tajor B. A. Tnnoly, R.P. 

Li~·ut. A. A. Clms~·. 11.£. 

D. II. Lnxa 
.J. :\I..C'rakt·n 
'!'.F. Kit•·llf'n 
:\1. ~- (;;lllt'>lll .\imr 
0. ll .. J:u·kson · 
.Jim l.al , x: :\. Chnek•·rhully 

~Jr. H. P. D. :\J,.rt••n Mr. Jli,l\111 Blm1<01n Sl10nw .. 
Hanou l'ru-.t•l l!:tl", R.A. 
X. U. :\luwno•lnf 
Hnj Buloadur .\\athur, !I.A. 

J, ('/,;,.,._,,. y,~,·J.-i,;fau Major H. \roOO, R.E ................ . 
11"1111 ('rmllf Fdippodc 

......... ......... )Jr. Jumnu Protiad .. 1 Surn-ynr . 

f'Ji, J'l'i· 

Captain II. T. :Mur.;l,L"'I.d, R.v.. Ti /11of ............................. . 
J,, r,.,.,,.(/, .-hia !rill. s.-,. 

Aurd Sl,·in. )fr. Ll.\ Siu~h, R.B .. 
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PART 2.-FIELD WORK. 

1.-TOPOGIUPIIICA.L 8URVEYS. 

1. The two following tables show respectively the pro~ress 

of the topographical pro::.,rramme assigned to the tlep:lrtmPnt in 1 !JO.!J, 
and the out-turns and costs of different parties during the year under 
report. They are fo11owcd by hrief descriptions of the work of t•uch 

topographical party. 

Table I I.-Progress of Topographical Surveys since 1905. 

Hurvey year. Scales of Survey. Northctn Southern F.tlRtC'l"ll 
ToT AUt. 

Circle. Circle. Cirde. 

Sq. m·iks. Hq. m·iles. f:iq. m1l.es. Sq. mili'IJ, 

Hl05 -06 ... ~[ostly 2-inch and l-inch 5,995 1,660 10,822 17,077 

1906-07 ... dit.to ... 7,'1.77 7,066 H,6!i9 :.m,U02 

1907-08 ... ditto ... 14,530 9,:!56 12,4111 311,217 

1908-09 ... ditto . .. 17.957 12,526 11,5-lt 42.0:!5 

1909-10 ... :\fostly l-inch . .. 23,H:J3 12,5a:! 9,7ll6 46,101 

1910-11 ... ditto . .. 27,528 13,171 9,:!18 49,917 

1911-12 ... ditto ... 23,852 9,115 10.6!'i4 4:!.621 

1912-13 ... Mostly l-inch n.nd !-inch 27,240 18,349 li,A:I6 52,-l:l5 

1913-14 ... ditto . .. 23,625 15.844 14,890 64.369 

I 

I 
' Total Areas completed to date .. 1,71,837 96,119 99,288 : 3,66,244 

Approximate for 
i 

6.42.800 areas the whole 
1

7.50.000 6.28,800 18,21,600 
topographical programme. 

I 
I I 

Approximate areas remaining !or 6,78,163 4.47,681 4,29,612 114,66,366 
survey. I 



8 
FIELD WOHK.-TOPOUJ/,!PHICAL SURVEYS. 

Table Ill-OUT-TURNS and COSTS of Topographical Surveys, 1913-14. 

PAllTY ond LOCALITY. 

Chnmct{'r of ground. Sct~lc n.nd type of Surny. 

No. 1 Party-Kashmir, Pto~jub, aml N .. JV. F. Proriuce. 

Opf'n plains amlltmodt•rl hills 
,Jfrmmu frmm and envirmtJJ 
MotwlainniiR arul fairly 1VO(Jtlec1 

Ditto dillo 

No. 2 Party-Puujol,. 

... l-inch Surwy .. . 
... 2-inch Snrn"y .. . 
,. ~-inch ReYision Survey 
... 1-inch Revision Survey 

PlaiuR, parll!l optu, prrrflyirriyatcd l-inch Rc,·ision Survey 
Diffo ditto ... l-inch Resurvey ... 

No.3 Party-Puujab and Uuited PrMit~ces. 

Jiima/ttyn11 foot-hills awl plains ... 1-.inch Rc,·ision Sun-ey 
Ditto ditto .•. l-1nch Rctmn·ey ... 

No.4 Party-lluih,d Prodnccs aml .. :Yepal. 

Himalrttftt11 font-hills ami pla£ns ••• l-inch Rf'sut·Yey ... 

... 

... 

... 

... 

... ... 

... 

... 

... 
· Ditto dilto ... l-inch SupplementRIJ Sun-cy 

OUT·TURNS. TOTAL CO~TS. 

Sul'\·ey and 
Areas Totals Mapping. 

of on all 
Survey. Scales. Cost-rates. 

Sq· miles. Bs. Coat-
rates. 
Rs. 

2,652 
33 

125 1,!0,403 " 

869 3,679 30'0 

5,190 1,08,122 
1.514 6,704 16'1 

6,118 1,13,222 
84 6,202 18'3 

4,726 97.637 
2,314 7,040 13'9 

TOTALS, NORTHERN CIRCLE:- 23,625 sq. m. Rs. 4,29,384 

No. 5 Party-Cn1tml Pn,l·iun•s rwd Ba11J". 

rdrif'd,ju11!flP-CO!)f'rrd hills, 1/IIITn- (1-~nch Sm'\'('Y ... 
latiuy plait•autwdoJwnplaius. ( 1-lnch Rl'\'ision Suncy 

No. 6 Party-J3,·rru· aud lf,lld"r11lmd. 

0pf'11 plwin11, uudufafiny, allll hif/t.~, ~-~ncb Slll'wy 
0pf'11 !lllflttfafiny plrfins ••. 1-~ncb ~tll'H:'o' 
]lllrif'ait• y/'t:ollnd, ll'iilt !hill fort'S! 2-lncb ~urn•y 

No.7 Party-J/11drn.~ llwl Jl!f·•l•o·. 

... 

... 

... 

... 

... 

Lom jProf.l'fad ,,. lltl!l lu'f/J(l-~nch ~urn•y ... .. . 
ami t•JH"11 c ull:rr,ful pla·i11k.(2-~ncb ::O.m·\·f'y ... .. . 

Foresl-C'Iad hil{N ... • .. l-Inch ~uppl<·mcntnry Sunf.'y .. . 

No. 8 Party~.Madms. 

Sq. m-ilt-8. 

3,505 
607 

3,0-'16 
2,:WH 

171 

3,041 
177 

1,>193 

4,142 

5,525 

4,611 

R•. Co.~l-

rates. 
Bs. 

1,14,763 
27'7 

89,513 
16'2 

99,1/H 
21'5 

1,27,462 

RE)JAHKS. 

NORTHERN 
CIRCLE. 

• Exclwlcs R~. 2!31, 
co;.t of work [llJ 

fiL•lU litho.-pres~. 

Cost- 18.2 rate 

SOUTHERN 
CIRCLE. 

Forr·Bt-clrtd lti1l8, 1nhabilnl t•allr:yB l-inch Suncy 
Flat f'lldnstd roaBf cotwlry ... 1~-inch Sul'\'cy 

1,223 
>143 1,566 81'4 YerJJitlicnltcomth.\·· 

TOTALS, SOUTHERN CIRCLE:- 15,844 sq. m. Rs. 4,30,916 

No.9 Party-JWwr auJ. Orf.,· . .;:a. 

Fndnldliny lllld woodt·d ... l-inch Snr,·f.'y ... 
Cndul111i11y and opc~J ... l-inch Supplemeutnry Sun·ey ... 
l'mlul11liny forc.<tt ... • •• 2-inch Stu'\'f.'V ... 
Umlulaiiny Ulllilvoodol ... ~-inch Heyision SurYey ... 

No. 10 Party-lPJwr Burma. 

Mostly hilly rwd tltickl!lwoodcrl ... l-inch Sm·,·cy ... . .. 
Dilto ditto ... l-inch Hnision Survey . .. 
Ditto Jiffn ... l·inch l~f.'colmnissauce Suney 
Ditto ditlo ... 2·inch ~lll'\'C)' ... . .. 

N 0. 11 Party-LowN Bw·ma. 

Moslly !tilly aml d1'11srly wooded ... l-inch Sun·<'y ... 
Diflo dllfo ••• l-inch Hc\·ision Sun·ey 
Ditto dilfo ... 2-inch :::iurwy ••• 

... ... 

... 
No. 12 Party-.1.'"'"" 

Bq. miles. 

560 
2,114 

11 
1,695 

4,0:H 
[h"ii' 

60 (a) 

9::! 

2,-'!3i 
ll:! 
9oi 

4,380 

4,703 

2,594 

Ra. 

1,04,649 

1,77,423 (1}) 

1.45,896 (c) 

Cost­
rates. 

Rs. 

23'9 

37'7 

56'3 

Cost- 27. 2 rate 

EASTERN 
CIRCLE. 

(a) Tran~-boJ·dl't', 
not. incluJl'J iu 
total. 

(f1) }<;xcl uo.le" R~. 
·k~,li112, for fore .... t 
boumlur\· snnt·\·~ 
nml .)layitzyo Dm \r . 
in.~{ Uttict' . 

(r) Excludes H". 
:i,fill(i, for fl•ro:>,..t 
IJountla!')' o!tll'l't'J.i1·· 

(d) Includl's 211 ·"'I 

r 1 inch ~Ur\'f.'V ... ... 1,-121 mill'~ , 1,,•cial fore"t 
l'orrtly OJWII plaiwr rwd gra~:t l·i.nch Hcvision Sm·n•y •.. ti6 ,. ·ev 

junylr-,jJrtrtlydouwlytl'OVch·d1l·~nch ~uppkmf.'nhu·ySurny .•. I,3~(tlJ (t>J
1Jr:,ciudes R•. 

hill11 • 2-tnch Sunf.'.\' •.. ... .'» 17,.'llli, t'm· -"Jl•···i_ul 
. 1,36,548 (") fl,J\•st~;m·u•y, dl'hlt· 

4-mch ~pc<'inl F'orf.'st Sun·cy ... 2:! 2,911 46'9 uhh• to Fvr~·"t 
DL'J>;Irtnwnt. Andamans Detachment-.Amlam11n L~lt1nd.~. (JJ Elidntliug-co~tuf 

2 · h muppiul{, to J,. D1'11.•rly lf'oorh·d hill~ dud lllrW!JfOt'C ·lnC ~];:eldon Suncy (un- 3U2 302 23,692 (f) 78'5 Uunt• h\· . .Fore~t 
Bll'!liiiJ•S. <'Oiltoured.) .)Jnp Utl{ce-. ---'---------------_.J_ __ ___J ___ ~:..,._-1 

TOTALS, EASTERN CIRCLE:- 14,890 aq. m. Rs. 5,88,208 Cost- 39.5 -rate 

GRAND TOTALS:- 54,359 sq. m. Rs. 14,48,508 ~~~~- 26·6 



FIELD \VORK.-TOPOGlUPHJC.tL Sl"JIH:l"s. 

NORTHERN CIRCLE < ,.,.,, index map No. 1>. 

15. No. 1 Party.-This Party sun·eyed a tot<>l area of 2.652 square 
·mil~s in S. \Vaziristan ami Dera lsntail Khtl.U district of the N.-\V. Frontier 
Province, Riasi, ~lirpur, Udhampur, Jammu and Jasrota district~ nnd PUnch 

State, in Kashmir and Jammu State, and Sialkot district in the Pm\j11h, on 
the l-inch scale. An area of 2:3 StJUare miles, comprising Jununu town anti 

the intricate country in its vicinity, was sun·eyed on the 2-inch scale. In 
addition, revision work was carried on in Latlii.kh district, 1 '2;j square miles ou 
the half-inch, and 8U9 square miles on the quarter-inch being r..,turnetl. 

16. No. 2 Party.-This P<~rly surveyed a total area of G,iO+ 
square mile!=! on the 1-iuch scale in the districts of Gujrat, Gujrimwftla, 

Sifilkot, Lahore, Hissftr, Knrnii.l, and Rohtttk, uuJ in the PhUlki{iu States of 
Patiala and Jind, all in the Punjab. The country surveyed WtlS ttat, canal 

irrigated and well cultivated. 
In addition, triangulation und traversing of :2,280 SIJ1l!lre miles and 7!lS 

linear miles respectively, were carried out for future 1-inrh detail survey in 
parts of the district of Gurgaon and in the Phiilkiau Stutes of Patiiila, 

Nabha, Jind and in Alwar and Lohi1ru States. 
The field headquarters of the Party was transferred from Ferozepore 

to Hissar. 
17. No. 3 Party.-This Pt~rty surveyed a total are" of 6,202 

square miles of which 6,11H square miles were l-inch rcvi~ion survey 
and 84 square miles resurvey. The l-inch resurvey comprisetl a small 
part of Tehri State bordering upon Dehra Dun, while the revision rompril"'ed, 
in the Punjab, pttds of the districts of Simla, Amhala, 1\:arnrd, t\Dil Rohtak, 
with parts of the following Simla Htll Stutes:- Bha.Ui, Dhiimi, Keouthal, 
Koti, Biighal, Baghat, Nalagarh, Kuthar, Bija, 1Iuilog and Kunihar, also parts 

of Suket, Sirml1r and Patiala States; ancl in the United Provinces, parts 
of the districts of Dehra DUn, Sahnranpur, Muzaffarnngar, Meerut ond 

Garhwa1 and parts of Tehri State. 
The area surveyed consisted of the well cultivated and irrigated plains 

of the United Provinces and Punjah, parts of the intricate forest clad Siwalik 
Rancre and portions of the outer Himahwas with a frin1re of the sull-

"' ' J n 

Himalayas. The principal rivers traversing the area surveyed are the Sutl~j 
and Giri on the north, the Jmnna on the west, and Ganges on the east. 

The old 1-ineh •heets were adjusted to plotteu traverse data and the 
detail transferred to the plane-tables. In Dehra Dun and the Siw1ilik Hills 
the old sheets were found to be inaccurate, but in the remainder of the 

area, except along the banks of rivers, water-courses and canals, they weriJ 

of great assistance. 
18. No. 4 Party.-This Party surveyed an area of 7,040 "l""re 

miles consi .. ting of 4,726 square miles new survey and 2,314 square 1uiles 
supplementary survey, all on the l-inch scale in the districts of Rhahjahtinpur, 

Hardoi, K.heri, Gonda, Bahraich, Basti ancl Fyzahad of the United Pro,·ince~ 

aild NepaL The greater portion of the country consisted of hig-hly cultivated 

plains covered with orchards ; on the north, where the diRtrirtR border on 
Nepal, lies a fringt:! of dense jungle. The part of i\'epal sur\'eyed north of 
Kheri and Bahraich districts, consisted of plains covered with dem•e jung-le 

interspersed with patches of cultivation and intersected by numerous streams; 
that to the north of Gomlii. and BasH was steep hills rising to 3,000 feet, 

and covered in many places hy thick jungle. 
19. The work of the following parties, also belonging to this circle, 

is reported on pages l..J. to IG. J.Y'o. 20 Party (Cantonment)-Puujab 

Rive'ra·in detachment-and Simla Survey detachment. 



]0 FillLD WOTJ.K.-TOPOORAPHICAL SURVErS. 

SOUTHERN CIRCLE < ··id·· index map No. 2 J. 

20. No. 5 Party.-No. 5 Party surveyed ~n area of 4,142 square 

miles in the Hoshnng'fth5.d, Xarsinghpur, Chhindwara, Betiil, X:i.gpur and 

\\'ardha districts of the Central Provinces and in the Atprnoti district of 

Berr~.r, and triangulated an area of 5,7!J6 square miles in the BetU.l nnd 

:Ximii.r districts of the Central Provinces and in the Amraoti and Akoln. 

districts of Berflr. The nature of the country surveyed varied, it included 

the steep and wooded hills on the north of the Satpura plateau, the 
undulating and comparatively open plateau, the Rteep wooded drop oft' the 
south e,]ge of the plateau nnd the flat or undulating cultivated plains 

below. 

2 . No. 6 Party.-No. 6 Party surveyed an area of 5,52.5 "JUare 
miles in the Akola nnd Buldfma dh;tricts of BerfLr and in the Nander and 
Parhhani districts of Hy(lerahiid, und triangulated an area of 8!!)85 square 

miles in the Aurangahad, Bhir, Pnrbhani and Osmanii.had districts of 
H,plerahftd and in the Ahmadnagar district of Bombay. The country 
WtlS of a varied nature, parts of the northern area were intricate and 

similar to that sur.veyed in previous years, while towards the south and 
west it became more open anrl easy to survey. More than half the area 
under survey ltty in Hyderabad and was surveyed on the ~·inch scale. 
This has resulted in a considerable increase in out-turn and a further 
increase is anticipated. 

22. No. 7 Party.-Xo. 7 Party surveyed an area of 4,Gll square 
miles, in the Salem, North Arcot, South Arcot und Chittoor districts of 
Madras and in the Kolar district of Mysore, and triangulated 5,226 square 

miles in the Xorth Arcot, South Arcot, Chingleput and Chittoor districts 
of l\Indras nncl in Fr<>nch territory nenr Ponilicherry. The country snrveyerl 

was very varied in character, it consisted of forest clad hills, lower rocky 
hi1ls covered with scrub or almost devoid of vegetation and open cultivated 
plains. 

23. No. 8 Party.-No. R Party Surveyed an area of 1,.566 S<JUare 
miles in the Travancore State of l\Iadras, triang·ulaterl 1,005 square miles 

in the Coimbatore, Madura, and Tinnevelly districts and in the Travan­
core State of Madras, and traversed 55 liD.ear miles in the Trnvancore 

State of 1\ladrns. The country surveyed was very varied in character, 
ranging from the densely inhabited country on the coast to the unexplored 
portions of the Pandalnm hills. The only knowledge of the Ia tter was a 

note left by Lieutenants \Vard and Connor many years ago, in which they 
l'aid uthe country consisted of high rugged mountains covered with a dark 
impenetrable forest wherein dwelt divers wild beasts". The survey was 

ditficult and entailed considerable hardships on the members of the party. 
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EASTERN CIRCLE < ,.,d, index map No.3). 

24. No. 9 Party.-Xo. !l Pnrty surveye•l 1m area of 4,:!SO "'luare 
miles. Of the total area 2,G74 Rqnare miles were snrveye~I on the 1-inrh 

scale in Hazarihflgh and Ranchi J.i~tricts and Jal\hpur State, l,(iH;l square 

miles on the ~-inch scale in Gang-pur an1l Biimra ~Hates U111l ll f'tjllare 

miles of forest survey was Imule on the 2-inch s(•ule. The country surn~ye1l 

in Ranchi and Jashpur mostly consists of numerous small plntcau:-~ falling 

away to the south to a series of undulating terraces separntetl hy ru;.r:!ed 

scarps. In Gnngpur Htate the country is undulating un(l woodcd, with rot'ky 

hill ranges. Triangulation was carrietl out over pttrtN of the ~nnt:l.l Parganns, 

about :~,4~:!2 Bttuare miles being coveretl; theodolite trnvert'es were al:-lo made, 

amounting to 245 linear miles, for controUing future topo:...TI"aphieal work in 

BirbhU.m and l\Iurshidrtbad districtt', anrl 108 linear miles of fon~~t hountlary 

survey in the Santa] Parganas anJ Hazaribii.gh. 

25. No. 10 Party.-Xo. 10 Party surveye•l in tletail au area of 
4, 763 square miles, in the Katha, l\lyitkyinn antl Mantiulay diHtriehl of 

Upper Burma, including 679 square miles of country beyond the Burma­

China Frontier and in uuatlministered territory, of which ()() Htpmre mile!i 

were sketched. 6,150 square miles were triangulated in the Myitkyinii district, 

and !!SO linear miles of forest bountlury surveys were completetl. The country 

surveyed varied from the low lying Kaukkwe ,·alley in the Kuthii. Llistrict, 

which was less than 500 feet above sea level, to the high hills along the 

Burma-China Frontier, some of which were over l :1,000 feet hig-h nnd 

eoveretl with snow during the winter months. lloth plains and hills were 

thickly wooded, and it was diJHcnlt to ohtain views of the surrounding 

-country, except where ground had been cleared for cultivation. 

26. No. 11 Party,-No. 11 Party surveye•l an area o£ 2,o!l4 "'luare 
miles on the l-inch and 2-inch scales in the Tavoy <1iRtrict of the TenasHerim 

division of Lower Burma, and trhmgulated 2,200 EHJUUre miles in the 1\lergui 

district; 66·4 linear miles of· theodolite traverse for forest boun(lary surveys 

were completed. The country wa~ similar to that surveyed the previous year, 

but even less accessihle. The area between the ~iam Frontier mHl the main 

range, dividing the Tenasserim river drainage from the seahonr(l, con!'li:-ltcd 

of steep densely wooded hills rising to nearly 7,000 feet with few inhahitanh 

or communications, while the country along the Rea coast was more open. 

The area surveyed also included the South Moscos IslawlR. 

27. No. 12 Party,-No. 12 Party surveyed an area of 2,!>11 "'luare 
miles on al1 scales in the Darrang, Nowgong, Siln-lllgar and Lakhimpur 

districts of Assam, and carried out 47:1 linear miles of traver~ing. The 

above area includes 54 S<1uare miles of resen·ed forests surveyed on the 

2-inch scale, and 22 square miles of Rpecial 4-inch forest survey. 

The country unUer survey consisted mainly of the plainR of the 

Brahmaputra valley, which, where not under tea and other cultivation, 

are covered with trees and high grasf!, interRperRed with nuwerous swamps 

and, " bils "; the remainder of the area comPrised densely wooded hiiiR 

risincr to an elevation of about 4,000 feet . .., 
One surveyor was attached for about a couple of months to the Akil 

Promenade Survey Detachment. 
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II.-FOREST SURVEY:". 

28. During the year 1913-14, the forest surveys have, as usual, been 

carrietl out by the topographical parties of the Survey of India. In the 
majority of cases the surveys were executed on the scale of two inches to 
the wile, hut in some few instances the work was done on the one-inch 

scale. A considerable extent of forest boun(laries was also surveyed on the 
scale o£ four inche~ to the mile. The revision of certain areas previously 

snneyed on the four-inch scale by the old Forest Survey Branch was also· 

eH'ecteJ. 

NORTHERN CIRCLE. 

29. X o forest surveys were carried out in this circle during the 

year unrler report. 

SOUTHERN CIRCLE. 

30. Central Provinces. (Berar Circle).-Forest surveys on the 
scale of two-inches to the mile and plane-table boundary traverses on the 
scale of four-inches to the mile were continued by No. 6 Party in Berar. 

In the A kola division, the I .. oni and Mohoja reserves were surveyed; 
and in the Buldnna di\"ision, the Gerumfl.tergnon, Amdari, and other small 

reserves of the A, B and C classes were completed. 'l'he area surveyed 
on the two-inch scale amounted to 145·9 square miles and the four-inch 

plane-table boundary surveys to 397·9 linear miles. 

31. Madras Presidency.-In the course of its ordinary opera­
tions, N'o. 7 Party surveyed on the two-inch scale, 6 reserved forests iu 

the Salem Jistrict, and 16 in the North and South Arcot districts. The 
area of the former is 23·7 square miles and of the latter 14G·3 and G·9 
square miles respectively. No new theodolite boundary traverses were 

executed, but the boundaries were checked as far as possible with the 
8-inch .Madras Revenue traverse maps in the field, and with one or two 
exceptions, they were all found to agree. 

EASTERN CIRCLE. 

32. Bihar and Orissa.-During the year under report, No. 9 Party 
surveyed 11 square miles of reserved forest on the two-inch scale and 

traversed by theodolite 22 linear miles of forest boundaries in the Hazaribagh 
district. In the Sant.U Parganas, theodolite traverses of 86 linear miles 

were rull round the boundaries of the 3 reserved forests in that district. 
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33. Upper Burma (Xu>·tlwrn Circle).-No. 10 Party surveyed the 
Nansonti, Pnga anrl part of the Nantan reserves in the ~l.};tkyina divi· 

sion, and parts of the Nami and Nansia.ung forests in the Kathii. division, 
amounting to 57 square miles on the two-inch scale. 

Part of the Pidaung game reserve in the Myitkyinn district, area Hl-t. 
square miles, was surveyed on the one-inch scale. 

In ad<lition to these, 159 linear miles of boun(lary survey were comple­
ted round the Nantau, Puga, Teinlon and part of the Xansonti re!'erves of 
the l\Iyitkyin{i. di,·ision, and round parts of the Nami, Nunsiaung, 1\Ianmaw, 
Nanhin, Ulawhun and Loimnw reserves of the Katlti\ divi8ion. The Cou­
sen'ator of Forests, Northern Circle, agreed to the survey of the Pidnung 
reserve being done on the one-inch scale, instead of the two-inch scale, os 

it is only reserved as a game sanctuary, and not for timber preser\·ation. 

34. Upper Burma (Sot<tlwrn Ci.rcle).-No. 10 Party surveyed the 
Maymyo reserve of the Mandalay dh·ision amounting to :~4·7 square 

miles on the two-inch scale. In addition, 171 linear miles of houndary 
survey were run round the Maymyo, Taungbyo, Sakangyi and part of the 
Zibingyi reserves of the Mandalay division. 

35. Lower Burma (Tcnnsserim Ci•·cle).-No. 11 Party surveyed 
95 square miles of the Mintha reserved forest on the two-inch scale, 
and the remainder of this reserve, together with the \\~estern Hill Range 

and Taungbyouk reserved forests, on the one-inch scale. Part of the bound­
ary of the \\1estern Hill Range reserved forest, a. distance of 54 linear 

miles (GU·4 linear miles with connecting lines), was traversed by theodolite. 

36. Assam.-No. 12 Party carried out, on the two-inch scale, the 

survey of the Chelabor, Sildharampur, Jungthung, Kukrakfltfl., Garumari and 
Bhomorn.guri reserves in the course of its ordinary operations; the total 
area amounting to 34 square miles. In addition, the Laokhowa and Kazi­

ranga game sanctuaries, situated within programme limits, were surveyed 
on the one-inch scale, this scale being considered sufficiently large to meet 
forest requirements. An area of 20 square miles on the two-inch and 22 

square miles on the four-inch scale was completed in the Upper Dihing 
reserve and 90 linear miles of boundary and interior traversing was run in 

this and the Jalpur reserve; this survey being a special one, its cost is 
entirely borne by the Forest Department. The Dabaka, Suang, Bamoni 

and Diju Valley reserves, comprising an area of 66 square miles which had 
been surveyed on the four-inch scale in seasons 1904-06, were revised on 
the l-inch scale as regards contouring and heights which were found to 

be faulty in parts. 

37. Andaman Islands.-The Andamans Detachment executed the 
detailed skeleton survey on the scale of 2 inches= 1 mile of 302 sqnure 

miles of reserved forest (mostly padauk) in the Middle Island of the 
Andaman Islands and ran 18 linear miles of theodolite traverse for the 

same purpose. 

The survey was executed in continuation of that commenced during the 
preceding year by the Forest Department, employing surveyors of the 

Survey of India deputed to it for the purpose. 
Operations during the year under report were carried out entirely by 

Survey of India agency. 
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III.-CANTONJ\IENT AND LAHGE-SCALE SUHVEYS. 

38. No. 20 Party (Cantonment).-During the year under report, 
it was employed on the survey of Guna, Kamptee, ond Rajkot cantonments, 

anu on Sitabalui Fort. The triangulation and traversing of 1\Ieerut, and 
the trhmgulation of Dehrn DUn and Sanawar have been completed in 
advance for season 1914-15. The contouring of Saugor was completed 
during the months of July, August, and September; and traverse work 
was started in Debra DUn in August. The fair 'mapping of Quetta., Quetta 

Civil Station, Quetta Fort, Saugor (out-line) and Guna. has been sent 

for publication. 

Since August 1913, the strength of the party has been increased by 
ten pupil surveyors, and three draftsmen. The training of the pupil 
surveyors has been systematicaUy carried out, and next season there will 

be eight pupiJ surveyors quite capable of doing independent work. This 
will increase th.e out-turn of the party, and the work will be done at lower 

cost-rates. 

The mapping of Kamptee, Sitalmldi Fort, and lli1jkot is in ha.nd, and 

will soon be sent for publication. The programme for the ensuing year 
is the survey of l\Ieerut, Babiigarh Stud Farm, Saharanpur Remount Dep&t, 
Dehra DUn n.nd La.ndour cantonments; and the triangulation and traversing 
in advance of Jullundur and Peshinvur for survey- in 1915-16. 

Out-turn and cost-rates of Cantonment Surveys, 1913-14. 

Cost-rates 

Cantonments. Scales. 
Out-turn. Total cost. per acre. 

Acres. Survey and REMARKS. 

mapping . 

... 116"=1 Mile 

Rs. Rs. 

Gunu, Knmptce, and Rajkot 13,019 35,943'82 2'76 

Sitnbaldi Fort 000 36"=1Mile 175 878'81 5'02 

Guna, I\:amptee, and Rajkot ... r4"=1Mile 528 6,273'47 11'88 

13,722 43,096'10 
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39. The Punjab Riverain Detachment.-This Detachment 

«!Ontinued the work of traversing and lnyin~ down base Hues. 2,4:15 linear 
.llnd 485 square ruiles of minor traverse were ruu. 10,4 71 theodolite 
stations were fixed in the area under water action of the rivers Sntlej, 
Rii.vi, Chen1ib and Jhelum, in districts Julluudur, Lahore, Siiilkot, nnd 

Gujrat. 726 corners of 242 squares were demnrcatetl, in 401 square miles, 
with permanent mark-stones on both banks of the Ravi (tlistrict Lahore), 

and the Jhelum (districts Gnjrat, Jhehnu and Shii.hpur), to serve n~ lmscs for 
the future survey and demarcation of Loumlnries in the bed of these 
rivers. 2,151 plotted and 506 boundary "?JHl-&twi.s" (settlement Jnnpping 
sheets) of 309 vi1lages were completed 1 und 33 four-inch sheets nnd 4 one-inch 

indexes were traced; all being supplied in time to the Settlement Ollicers 
of Jullundur, Lahore, Sinlkot nnd Uujrnt. Besi1les these, 2:27 miscC'llaneous 
traces were prepared, nnd all the traversed stations marked during the 
setJ.son, were plotted on the four-inch sheets. 5 four-inch riverain bound­
ary sheets were finally completed. 

40. 'Phe J(hu.slHtb Thal (.'iandy cwca) survey was carried on, 
in continuation of the last year's work. lOa linear nnd 200 square miles 

were traversed, and 180 theodolite stations laid out. 63 dressed stones, 
and 182 iron tubes. were embedded over the whole of Thal in Ruitable 
places, to facilitate future survey and dem,ucntion. 83 plotted ami 5 boun­

dary ?nasavis and 16 four-inch traces showing compiled boundaries, were 
supplied to the Settlement Officer, Shnhpur. 

41. The J{a?19'1'a (tahs-ils Palwmp1.1..'1' and J(anrrra) specia.l survey 

was commenced on the 15th December 1913, and was temporarily 
stopped in the middle of July 1914. 40 to 50 stations per s<pHtre mile 
were laid out in the cultivated area. The scale of survey was generally 20 

lcarrns, or 150 feet to l-inch. \Vith a view to reduce the cost of the work, 
and save jungle clearing, the boundaries running in thick forests nnd along 
inaccessible snowy ranges were left out in 145 square miles of the Pnlmnpur 

tahsil, and are being enlarged from the topographical survey sheets. In all 
3,390 linear nnd 400 square miles were traversed and trin.ngnlated, 16,827 
theodolite stations fixed in 1,433 tik«s (sub-villages) of the Palumpur nnd 

Kangra tahsils, and 16 square miles of boundaries enlarged. 250 boundary 
masavis of 30 tikas, 5,881 plotted masc<vis of 1,224 tikas, and 31 four-inch 

sheets were completed. 
42. Under orders of the Punjab Government the :25-acTe Rect(myular 

Survey was started on the 21st February 1914 in the tract conuuanded by 
the Upper Jhelv.m canal along the Chenab river in the districts of Gujrat 
and Shahpur, and finished on the 12th June 1914. The detachment wa• 

required only to form blocks, subsequently to be split up by the Settlement 
Department into 25-acre rectangles. The northern and southern sides were 
demarcated at every 1,100 feet, and the eastern and western ones nt every 

990 feet, with permanent mark-stones and bricks. 
Nearly the whole work was checked with a theodolite Traverse. 

1,605 corner~ of the rectangies forming 38 blor.ks were demarcateJ 
eov~ring 9,186 25-acre rectangles or 359 square milaR 6G!l linear miles 

were traversed, an<l 1,605 theodolite stations fixed. 



!6 FIELD WORK.-CANTON.I!E/1'1' AND LAI/GE-SCALE SURVEYS. 

43. Simla survey Detachment.-This Detachment was formed 
during the year in order to comply with the needs of the Simla Municipality 
who urgently required a complete and up to date map, in connection with 
the improvement schemes- of the station. 

The area concerned lies within the limits of the 1\funicipality, and· 
comprises 8·8S() square miles; country ranging from 6 to 8,000 feet above 
seu level, with heavily wooded spurs and intricate details over the inhabited 
portions. 

44. 
iucreaRed 

During the course of the year the progTiunme of work has been 
nnd includes the following:-

(«) Large scale detailed plans of all bazc<r blocks in and around 
Simla. 

(b) Survey of extensions, outside Simla, on a scale of 8 inches 
to 1 mile. 

(c) Maps of forests lying in Koti State, (Simla)-Scale 4 inches 
to I .mile. 

During the year field surveys of 2,4IH acres, or about half the station 
' , 

hnve been completed, on a scale of 1 ~10 or 125 feet to I inch. 

No drawing bus been taken in hand yet, as the surveyors, besides being 
continuously employed in out-door work, have prepared traces of field sheets, 
plans of bazm· blocks, supply of heights and other information needed by 
officials dealing with the Simla Improvement Scheme, 



FIELD WO!ll\.-TRWO,\"OMETJIICAL SUlWEl'S. 

IV.-THIGOXCHIETIUCAL 8GHVEYS. 

GEODETIC SURVEYS. 

45. No. 13 Party.-Astronomical Latitudes.-This party was 
employed on Inti tude observations at 10 stations on the \\.estern Gh11ts 
and the \Vest-Coast, and at 4 stations in the United Provinct""s, as lilhown 
in the following list. 

The observations were taken in hil1y country or in the neighbourhood 
of hills, and therefore it is not possible to analyso the results until the 
effects of the attraction of ·the mountain masses have been eomputt•(l. 

An outstanding feature is the anomaly of the phunL-line ddlection~ in 
the neighbourhood of Bombay. The pendulum observations have disclosctl 

nn excess in the intensity of hrravity at Kolaba and a marked defect at AlihiL~. 
This would lead one to expect that the plumb-line tll'ilcctiomJ at .Allhng 
and Knnkeshwar would differ from that at KolUbil. \Ye tind, however, that 
the deflection iu the meridian at both these stations is about 10 seconds 

North-just nhout the same us nt Kolfdl<L Until more penduhtm.olJ~t..·rvatious 
are made, no solution of this anomaly can be arrived nt. 

46. No. 14 Party.-Pendulum Operations-This party catTicd 
out pendulum observations, for measurement of the force of gra\'ity, nt 10 Hb\· 

tions, along a line extending from Alibag near .Bombay, to Pali iu MfLrwur, 
Rajputana, as shown in the following list. The chief point of not~ in the 
results was a great change in the force of gravity between Ahhftg aud 
Kolaba. Neither the neighbouring topography, nor the la.titwlo ob~er\'ations 

in the neighbourhood ufl'ord any explanation of this unomnly, 1::10 it hns 
been decided to take further pendulum observations in this. urea. The 
preponderance of positive residuals in all the stations is noteworthy, and 

indicates a general excess in the force of gravity on the \Ve!o!t~ConHt. 

List of Astronomical and Gravity stations, 1913-14. 

AsTRONOliiCAL LATITUDES. GRAvn·y OHsJo:H\'A'J'IoNs. 

Station. I Hoight.j Long. I Lat. Station. I HPight.l Long. I L1\t. 

Feet. 
0 ' 0 ' Feet. 

0 ' 0 ' 

Parnera ... 614 72 59 20 33 Ali bag ... H 72 52 IH 89 

Ko.ranja ... 997 72 59 18 51 Daman ... 15 72 50 20 25 

Alibag ... 10 72 52 18 39 !:inru.t ... ao 72 4H 21 10 

1\Iirya. ... 473 78 18 17 2 13ron.ch ... 51 72 r,g 21 42 

J{nmbhn.ri ... 2,898 74 20 16 9 Dnroda ... 109 73 II 22 19 

Chaukola ... 2,794 73 59 15 56 .Ahmadabad ... 156 7:! 84 28 01 

1\Io.habaleshwar 4,719 73 43 17 55 Dec sa ... 465 72 12 24 15 

1\Iira. Dongar ... 1,863 73 12 18 41 Abu ... 8,Hil6 72 4H 2·1 36 

Kalsubni ... 5,400 73 45 19 36 Erinpum ... A72 ,,, 0·1 :J;j 09 

Godhna. ... 846 77 57 29 37 Puli-Mnrwur ... 719 73 19 25 4H 

1\Iehcsari ... 81I 78 II 29 30 

Ranigarh ... 7,055 78 43 30 4 
Also repeat obsen·utions nt Dchrn Hun ut 

Harpalsid ... 1,000 78 36 29 40 llcgiuning and end of scn~on . 

Kankcshwar ... 1,2GO 72 58 18 44 
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TRIANGULATION. 

47. No. 15 Party.-Was employed during the season in carrying 
out the following series of Principal anci Secondary Triangulation:-

(u).-PHINCIPAI. THIAXGULATION. 

(i).-The Sambalpur Series.-The three figures required to complete 
the southern enrl of this series were observed. The total length of the 
completed series is 331 miles, and the final connection with the East-Coast 
series is very satisfactory. · 

(b).-SECONDAIIY TIUANGULATION. 

(ii).-Naga Hills Series.-(Previously named the 1lfanip1tr Se>·ies).­
The connection of this series with the Manipur Longitudinal Series was 
completed. A large discrepancy in latitude was disclosed and is being made 
the subject of further investigation. The Assam earthquake of 1897 has 
made the 'interpretation of nll results in this area very complicated. 

(iii).-Jttintia Hill Se>-ies.-The continuation of this old series to 
make connection with thd new Naga Hills series was nearly completed in 
regard to building stations, but observations were only completed for the 
eastern half. 

(iv ).-The Buldana Se•·ies.-(Previously named the A kola Se•·ies ).­
The northern half of this series currying it down to latitude 20° 12', was 
~ompleterl. This is all that is required for current topographicnl purposes, 
. and the series will not be carried further at present. 

(v).-The Ashta Series.-This connection between the Karachi Longi­
tudinal and Khandwa Series, along the meridian 76° 30', was commenced, 
and completed with the exception of 36 miles at the north end. 

(vi).-Tlw Nald·r'ug Series.-Was carried due south from the Bombay 
Longitudinal Series, along the meridian 76° 30', down to latitude 15° 30', 
whence it turned eastwards and was closed on the Great Arc Series, 

. making a Ratisfnctory connection. 
(vii).-Bornbay City ancl Island Frame-wO?·k.-The triangulation and 

traverse required as a basis for the new Bombay -City Survey were 
completed, and all data supplied to the Superintendent of the City Survey. 
An analysis of the re•ults shows that the desired accuracy of 1 in 
10,000 was well maintained throughout the work. 

Particulars of Triangulation during 1913-14. 

~·~--------~----~--------------------

Number of Stations observed nt 
, , newly built 

Distn.ncc in miles completed 
DiRto.ncc remR.ining to be done 
Area of triangulation in sq. miles 
Number of triangles observed •.. 

, " Azinmths 11 ... 

l\Iaxiumru t.riangular cn·or . • •. 
Average ,. , •.. 
J\Ie.m clof!ing cn·or in latitude •.. 

11 longitude 
, height .. . 
, a?imuth .. . 

'1 hcodohtc U!:led 

PRINCII'A.L. 

Samba I pur. 

5 

52 

1,444 

l 

0'"316 
0'"119 
O"'Hi5 
0'"040 
2'5 ft. 
8"'185 

T&S 
12-inch 

"Her. No. V. 

Niigii I 
Hills. 

12 
1 

127 

2,200 
9 

4'"~6 
1'"23 
1"'59 
0"'02 
11'8 ft. 

10"'50 

·T-& s. 
12-inch 

Micr. 
No. III. 

SECONDARY. 

Jaintiii 
Hills. Ashta. 

6 ,. 20 ' 

14 20 
45 104 

16 
19 

100 
36 

1,037 
14 

32 
28 

265 
57 

370 
4 

-~ 
~ 
~ 
Q 
c 
0 
~ 

0 z 

T. & S. 
12-inch 

:Mi<'r. 
No. III. 

I 
i,'.ii]i 

18 

0'''98 
0'"44 

c 
._g 
~ 
~ 

§ 
~ 

0 z 

al•·o7 
111'07 

c 
-~ 
~ 

~ 
~ 

0 z 

0 
4,429 

32 

4"'94 
2'''16 
0'"15 
0'"30 
10ft. 

17"'84 

T. & S. T. ,~ S,. T. & S. 
8-inch 8-inch 8-inch 
Mi<'r. ?\Iicr. Micr. 

No.1311. Nos.l315 No. 956. 
& 1316. 
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TIDAL OPERATIONS. 

48. No. 16 Party.-Ohservations were taken hy means of self-rt'gister~ 
ing tide-ganges during the year, at the stations given in the following li~t :-

StRtions. 

I ' 
1 Date of i Dntc of 1 X umber of ! 
1 
comnu•neemcnt I closing of ycun of ,

1 
fiE:O.L\HKs, 

:of ohsl'n·ntions.
1 

obsen·ntions, obti<'l'Yntion~t. 1 

. 
1. Aden .. , , lH79 

f , lHHB 
::!. Kara('hi ( 1 lHHl 

3. Bombay (.\polio Bandnr) ! 1H78 

... Still working 
' 1~80 

Still working 

35 
13 l 
34 147 
36 

I · Smnll tid•·· 

1 
gflllgo work in..:. 

4, Bombay (Prince's Dock) 
1 

lHHB 

5. l\In.dras ••• lf : lHBO ••• 

6, Kiddcrpol·e ... 
7. Rangoon 

s: ~Ioulmcin 

Hcstnrted 1H95 
• •• I lHHl 

· 1 HHO 
lH~O 

1890 
Htill working 

IH86 I 
Still working: 

9. Port Blair 
Ht•stnrted 1909 
1880 

0 •• i " ! 

26 

It) 129 
19 I 
33 
34 

6 1.11 
5 I 

34 

In addition to the above, tidal diagrams registered by a smaH ri\'er~gauge 

.at Chittagong, and readings of_ high and low water taken during day-Ji~ht on 

tide-poles at Bhaunagar and Akyab were supplied by the Port Otlicers 

-eoncerned. 

Tidal registrations at nll the observatories now working have, on the 

whole, been carried out satisfactorily. The registrations at .Math·as which 

were stopped in August 191!3, us stated in l3st year's report, were rcRnmed 

at the old observatory in November 1913, owing to the nccretion of sand, 
which blocked the passage between the sea and the oluwrvatory well, having 

been partially removed by the North-East monsoon. The erection of the new 
observatory at Madras was completed iu F~Lruury 1913 aml tidal regiHtrations 

were started in it on the 21st of the same month, when the old observatory 

was abandoned. All the above observatories were inspected during the year. 
Tidal observations during the coming year will be continued ut the nine 

observatories now working. 

49. In the following t11ble are given the annua.l and dec:ulal percentages 

of errors in the predicted times and heights of high and low water at ull the 

stations where observations have been taken:-

Percentage of errors in predicted times and Heights 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 

~ IN TIME. IN HEIGHT. • IN TIME. IN HEIGHT. ~ 0 
0 .2 ·-j 

Within 1" 

., 
Within 1~, 

YEAR. w Within Within 8 ;;; 
"

1itbin Within 
"S 15 minutes inches of of mean - 8 inches of 

of mr.un 
0 15 minutes 

~ of n.ctua.ls. actufLls. range at ~ of nctuals. o.ctuals. mnge at 
~ springs. • springs. 

~ 1 z U.W.-L.lV. ll.W.-L.W. R.W.-L.W. z 11.\V.-t •. W. JI.W.-I,.W 11.\V.-L.W. 

1904 ... 6 82 75 99 98 96 96 2 45 61 72 65 9·1 95 
1905 ... 7 82 79 96 95 96 97 2 52 62 7~ ll7 9·1 92 
1906 ... 6 85 81 96 97 94 95 2 59 53 74 64 9'.! g,j 

1907 ... 6 84 83 98 98 98 99 2 58 47 78 60 911 90 
1908 ... 6 84 84 98 97 99 99 2 58 52 77 60 97 9~ 
1909 ... 6 85 86 97 97 97 98 3 61 ll9 69 65 93 9~ 
1910 ... 6 81 83 98 98 95 96 3 57 52 63 71 "" 94 
1911 ... 6 84 84 98 99 97 98 3 65 51 68 66 911 ou 
1912 ... 6 82 A2 97 9A 97 98 4 70 58 74 62 9·1 91 
1913 ... 6 83 82 97 97 98 99 4 68 55 70 58 94 "" 
Average of 

83 82 !11 !11 !11 ten years ... 98 . .. 59 55 72 63 93 92 
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LEVELLING OPERATIONS. 

50. No. 17 Party,-Three detachments were employed ou levelling 

during the past season, us follows:-

51. J.Yo. 1 Lcvdling Detachrnrmt was employed in the Punjab­
on the lines (a) new levelling extending the Hue Amba1a-Solon to Simla. 

nlontr the tonO'a road and the ":Mall," with branch Jines to "Prospect 
~ ~ 

Hill" and "Jakko ",-and (b) on the revisions of the old lines Jagndhri-

Ambala-Lmlhiana. and (c) Ferozepore-Lahore, by road. 
'rhis detachment also carried out in BaluchistfLD (d) new' levelling 

extcnJing the line Shikarpur-Jacobabiid to Quettn, along the railway line 

as far 11s Sibi, and thence along ihe main road. 
The out-turn of work amounted to 432 UJiles, and the heights of 15 

primary, and 507 secondary beuch-mm·ks were determined, including I 

Princip;d Station of the Great Trigonometrical Survey. 

52. No. :2 Levelling Ddadwwnt was employed in Bengal on 
1H''W lfvelling on the lines (a.) 1\Iymensingh-Dacca, pitrtly along the niilway 

Iiue nnd partly by road, (b) Howrah-Champdani by road, part of the line 

which will eventually be carried on to Benares, (c) Tindharia-Dttrjeeling, 

with hranclt lines to the cantonments of Lebong and Takdah-and (d) on 
a ·revision of the old line Of single levelling Pti.churia-Porr~daha along the 

railway line. This revision work di.sclosed an error of 1·784 feet in the 

old lc\·elling. 
In addition to the above, the Brahmaputra at Dhubri, 1\Ieg-hna, Lakhya, 

Dhaleswari, Pcldtna or Ganges rivers were again crossed ; for the first four 
-crossings, vertical angles were observed, and for the last the "Target" 

methocl was nJopteJ. 

The out-turn amounted to 2:2:1 miles including 11 miles of check 

'IeVe1ling on the above-mentioned river hanks; and 41 primary, and 194 
' secondary bench-marks were connected, including 3 Secondary Stations of 

,the Great Trigonometrical Survey. 

The revisionary line Pachuria-Poradaha closes the circuit Poradaha­

Parvatipur-Gau~1iiti-Akhuura-Piiehuria-Porii.daha. with a closing error of 1·084 

feet, the length of the circuit being 8~4 miles. 

53. }{o. 3 Levelli·ng Dctacloneut was employed in Burma. on 
the line (a) Taunggyi-Thnr.i, by the P. \V. D. unmetalled road to Tagundaing, 

and .thence by the railway line to Thazi, (h) 1\fugwe-Tuungd~vingyi, by 
the P. \V. D. unmetalled road, (c) ::Mokpolin-Amherst, along the western 

emhankmeut of the Sittang Canal to Kyaikto, and thence along the 
P. \V. D. unmetalled road to 1\Iartahan, whence the levels were carried 

acrol'is the Salween river to l\1ouhnein by vertical ang~es, and thence by 
P. \r. D. road, '!!!:a Mudon and Kwauhln. to Amherst. 

The out-turn amounted to 221 miles and the heights of 3 new and one 
ohl primary, und 93 new and 21 old secondary bench-marks were connected. 

The line )[agwe-Taungdwingyi completes the circuit Rungoon-Thazi 
(Meiktila Road)-Pronte-Henzada-Runuoon, !-IH2 miles in lencrth with a closinf! 

0 b ' '-" 

error of 0·2~ 7 of a foot. 

54. Of these various lines of levelling two haYe been run from the 
plains to the hills, vl.z :- Tbnzi to Taunggyi in Burma, and Jacoba had to 

Quetta, in the Central Brnhui range, B:tluchistau ; and two are extensions 
further into the hills of lines emanating from the plains, viz:- Solon to· 
Simla, nnd Tindhti.ria to Dnrjeeling, both in the Hiuullnyas. 
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Introduction of a new System of Levelling. 

55. The present system of levelling of precision in India is th~\t 

initiated by General \Valker in l8;j8, It is 11 Sim.u.Jtruu·ous double l~t'f'ltioy''. 

In this system each line is observed Ly two levellers working indepenth.•ntly 

under practically identical conditions. Each line is divided into n. numl~er 

of sections according to the convenience of the work, nnd the total leng-th 

of sections leveHed in one direction is mnde equal to that done in the 

opposite direction. 
At the International Geodetic Conference of 1912, n resolution was 

passed that in future there would be a new categ-ory of levelling to be 

called "LcveUi·ng of high precision'', nnd that to tjUalify for this r:\tt'gory 
each section of a line of levels must he levelled independently in both the 
forwctrr.l and the backwa:r£l directions on dtttes ns widely different ns 

possible, and that the errors calrulated according to certain formulre must 

not exceed certain limits. 
The main object of this new system is to evnlunte the systematic or 

cumulative error dependent on the direction in which the levellers mm·e. 
In the "Sim,ulta,neous doufJle levell-ing" this error cannot be evnlunte<l, 

because every section is worked in the snme direction, nnd not fore and 

buck, by both levellers. It is, however, eliminated from the final re~mlt l1y 
the system of levelling alternate sections in opposite directions. 

During the past season two lines were worked on the new system of 

"fo·re and back dottble levelli·n!J" 'V'lZ :- Ferozepore to Lahore, nnd Jncohfdlfld 
to Quetta.. Each section was, however, levelled on the same day, a plan 
which, though not quite in aecordance with the above resolution, has 
several points in its favour. Henceforward the system of "fore and 1mck 

double levelling" will always be employed. 

MAGNETIC SURVEY. 

Committee on the present position of the Magnetic Survey. 

56, At the suggestion of the Surveyor General a committee wu~ 

appointed by the Government of ln1lia in Murch HH4 • to conRiilur the 
present position of the magnetic Emrvey and advise as to the steps to be 

taken to complete it. The committee, consisting of Dr. G. T. \\'alker, 

c.s.I., F.n.s., as presiUent, llnd Captain Thomas and l\lr. J. deGrnotf Hunter, 
of the Survey of India, as members, sat for a fortnight in .March 1D14. 

The report of the· committee will be puhlil'hed in extenso in the 

Records of the Survey of India; the main conclusions urHl recommendationH 
may be summarised as follows:-

(i).-The field work of the first general magnetic survey iH • 

complete and the work of reduction to epoch should 
now be pressed on. 

('ii).-The process of re1luction usually followetl may he silllpli­
tied and the lahour involved thtorehy cont-~idcrubly 

reduced. 
(iii;.-The survey can be Lrought up to date ut any future 

period hy maintaining an adequate number of ohRervll­

tories in continuous operation and by preservation of the 
present repeat stations. 
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57. No. 18 Party (Magnetic).-A• it was considere<l desirable to 
pm-1h on with the retlnction of the uu\ss of !lata already accumulated, detailed 

Rurvcy operations were rliRcontinu~d. and field work was confinetl to observa­
tions nt repeat stations for the determination of secular changes and com­
parisonR of instrumentR at oh~ervatories. This work was carried out Ly 
two detachtuents under the OfTicer in charge nnJ. a Provincial officer. 

In De<"emher 19l:l, however, the party was directerl to carry out 
Rpe<'ittl tletailctl magnetic surveys in the districts of Poona, Xasik, and 

Aluna,Jnag-ar, in connection with the propm:~ed estahlishment of one of the 

Rtations of the lwperial chain of wireless telegraphy. A third detachment 
under a provincial offieer took the field for this purpose, but after complet­
ing work in the Poona district, amounting to :w stations in a1I, instructions 
were receive1l to dis<'ontinue the operations. It is difiicu1t to draw any 
u~:<cful conchu•ions from the magnetic survey of a narrow belt of country 
where (as in this (•nse) local disturbances of considerable magnitu<le are of 

frequent occurrence; within the limits of this survey, however, there was 
no evidence that the topographical features exerted any appreciable mag­
netic eHi~ct 

58. 1Vorl~ dnri,llfl ·rras~.-The reduction and the tabulation of the 
duta for the four survey base stations for 19l!l have been completed. The 

mean values for the year l!Jl3 derived from all days, excluding those of 
great disturhnnce, are given iu the table below. 

Tim cmuputation of the tiel1l ol)Aervations Juring 1913-14 has been 

compleh~(l, and that of the observatory work during 1914 has made good 
progress. 

The reduction of the field observations in Horizontal Force to the 
sclectcfl epoch, has been put in hand; hitherto only the declination data 
hnve heen dealt with. 

59. Mean values of magnetic elements.-The mean values of 
the IHllg'Hetic elements at the survey hase ~Stations for< I 913 derived from 
"all" 1lays, are us follows:-

I 
Lutitude 

I 
I Declinution. 

Horimntnl 

I 
YPI-t.ical Oh!'wn'tltory. & Dip. 

J~on~ritutle Force. Force. 

' 

I I ,;II 
" 0 • 

C. G. S. c.o.s. 
10 10 N) 

Dt>ltm lhm .. ,, -, N H 16•-J. E :l 22·2 •:13191 ·:J!?:J,j9 . ,, :t lU Ei 

I'''' 46 !?9 N) --Bnnu(•ktHH'l' ... N :JO 5-J•!j E 0 3S·O •37:J88 •22387 I S8 21 39 Ei 

(I' .).j 45 N) 
Ttmng(IO ... 

I, !16 El 
N 23 ;j 0 E 0 i·S 3H963 ·tG60.l .,. 3 _, 

po 13 50 N/ KudnikaTml ... N 4 5'5 w 1 11·2 
I -- Ei 

•37553 •02686 .,. 46 ·" 
_, 
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BASE LINE OPERATIONS. 

60. No. 19 Party.-During the year the various parts of the Har 

Comparators, including the Standtlrd Deus thetul'>el\'es, ond of the appnrntul3 
for uscertnining the length of the \Vires which are Ufle(l for tield measure­

ments, arri,·ed from Europe. Some prowess was Ulalle in the ("rt,dion of 

both the Comparators~ but as they cannot be used until electric power is 

available, and as the S('heme for the supply of power to Dehra ]lim wa~ 

not likely to be complete till the autumn of l!J L..J., no krreat amount of 

labour wns expended on them. 

The officer in charge was employed at th6 Head Quarter Olllce of the 

Trigouometrical Survey under the orders of the Superintendent. 

61. The set of 8tandard Bars received from Europe colnpritws the 
following:-

Pure Xirkel Bur 1 metre Ill length. 

Invar Bar 1 
" " " 

Nickel-Steel Bur 1 
" " " 

In,·ar Bar 4 metres " .. 
Xickel-Steel Bar 4 

" " " 
The lengths and co-et-licients of expansion of the 4-metre l1<1rs were 

determined nt the National Physical Laboratory, Te(lllingtou; those of the 

1-metre bars at the Bureau lnternationnl des Pohls et .MeRnres, ~evres. 

All the bars are of similar cross-se('t,ion, the long ones hein~ more mn~l'ive 

than the others, and they were all constructed. and g-raduatetl hy the 

"Suciett:.~ G6nevoise des Instruments Scientiticpte:o; ''. Details of these len~ths 

and co-effirients of expansion, are being published in Yohnne YII of the 
u Records of the Survey of India". 

V.-GEOGRAPHICAL SURVEYS A~D EXPLOH.\'1'10:\'. 

62. The Italian Scientific expedition to the Karakoram.­
Under the direction of Cavaliere F. deFilippi, after n visit to Dehra Dim in 

August ID13 for comparison of instruments, proccelled to the Karakoram, 

v·id Kashmir and Leh. Di.tfet·ential Lo»rJiltult·s between Dl·l1ra Dfm 1ll11l 

points on the upper reaches of the Indus as far as Leh, on both Hides o£ 

the Karakoram Pass, and in Chinese Turkistan, were determincfl by the 

simultaneous recording of tvireft~s . .;; telegraphic signals sent out by the Lahore 

Radio-OH1ce, combined with AIStr.onomical-ohservations. The Uovcrnmcnt of 

India. have given various facilities besides n monetary contribution to this 

expedition, and the results should prove of particular interest to geodesy 

and kindred sciences. Major H. \\' ood, H. E., proceelled to join the expedi· 

tion in March 1Dl4, and fieltl work was closed in November l!Jl4, hy 

observations at Tashkent. 

63. Sir Aurel Stein's archreological Expedition in Central 
Asia.-Two picked surveyors from the department rcmaineJ with this 

expedition throughout the year, and are reporte(l to have collcdetl much 

geographical information of areas hitherto unexplored. 
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64. Eastern Himalayas.-Captain F. lii. Bailey, LA., with Captain 
:Morshead, n.E., of the Survey of India, returned in November 1913 from 
(j months' exploration in the neighbourhood of the unknown portions of 
the Ttmn-po, or Upper Brahmaputra river. A general description and map 
of their journeys may be found in the "Geographical Journal 11 for October 
1914. 'fhe work resulted in some 16,600 SI]Uare miles of reconnaissance, 
together with much valuable iuformntion, in regard to an area hitherto 

almost unknown. 

Though the ~rreat bend of the Tsan-po has been shifted some sixty 
miles eastward of its previomdy estimated position, the main fact of the 
identity of the T•nn-po with the Brahmaputra ri,·er has been fully estab­
lished, and the results have justified the faith of the department in their 
explorer Kinthup, who traversed these regions in 1880-84. Another interest­
ing discovery was that the highest peak of this region ( N ameba Barwa 

25,445 feet) is in the great bend of the Tsan-po-a fact whose pro­
bability had alrearly been suggested by Sir Sidney Burrard in "The Geo­
graphy and Geology of th~ Himi,lnya Mountains" (1907). 

65. North-East Frontier.-Some additional exploration was carried 
out during the year under report, in continuation of that executed 
on the Northern Frontier of Assam during the two immediately preceding 
seasons. This was done under Lieutenant Huddleston, H.E., who accom­
panied a small po1itical mission into the Aka country, lying to the west of 
the Ahors and north and west of the Miris. With 2 Indian surveyors 

under him he succeeded in completing the survey and reconnaissance of 
4,040 square miles of country, 3,400 square mil_es of which had hitherto 

been unsurveyed, and in forming n connection with the work of Captain 
Morshend olong the woter-shed of the Bbareli River System. 

66. The index. map below shows roughly the areas embraced in the 

various explorations on the North·East Frontier of India and North 
Burma duting the p11st 3 years. 
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PART 3.-0FFICE WORK. 

I.-HEAD QGAHTEl~ OFFICE8. 

MAP PUBLICATION OFFICE (vi.dc hulex maps at L'n•l.) 

67. The classes of maps, for the publication of whidt tho lll'ad 
Quarter Otnces are responsible, may be enmnL•rat<-d as follows :­

(a)-Topog-raphical maps on the scale of 1 inch to 1 mile. 
(f1)-Topn:.,rraphical maps on the seale of ! inch to 1 milt.•. 

(c)-Topog-raphical maps on the scale of 1 inch to 1 lllile. 
(d)-Geographical tuaps on the one millionth scalt.~, (al10ut Hi 

miles to I inch). 
(r·)-GeogTaphical maps on tho two millionth seah·, (about :;2 

111ilcs to 1 iuch ). 

({)-General maps on small s<·ales. 

(a)-Special maps. 
The first duty of the offices is to puLlish the 1-inC'h, ~-itll'h ant1 l-inch 

maps prepared by the field parties and Circle c_lrawing oliict.'S from the 

results of the topogrnphicnl surveys uow in pro:.,rrcss. 

68. (a) Topographical maps on the scale of 1 inch to 1 mile. 
During the year 176 sh('ets have been receive,} for puhlication ami 

158 have Leeu published. The corresponding figures for the previous 

year were 152 a.nll 222 respectively. The decrease in output i~ (']lielly 

due to the fact that a large number of the sheets surveyt·1l in 1H12-I:I 

were received too late for pulJlk·at.ion in 1913-14 and are :-;till unclt•r 

publication. 
Putting aside the sheets surveyed in Kashmir, where the !:'cmmn o[ 

field survey differed from that in other parts of lrulia, the OIH'-iJH•h map~ 

of all areas surveyed up to the :lOth September 1D1:1 have been puhli:.;Ja~d, 

with the exception ol' 57 sheets including an ttrL'a of about 1-1-,XOO t;quarn 
miles; of these, 47 have be0n drawn awl are uwler publication, an1l the 

remaining 10 have not yet been received from the Circle olliCes. 

Index maps Xos. 4, 5 and G at the end of this report Khow tht-'1 

progress made in the publication of the motlern one-inch shcctH, and thu 
table belo, .. ~ gives the annual output of sheets :;inco the modt·rn topo­

graphical surveys were begun:-

NF:O.IHEH OF 1-L\('JI KIIEKI~ l'nn.I~tlEH. 
-~-- - -- ·--· --·-----

Y('ar_ X<>rtiH·nl 

I 
HnutlJt•ru 

I 
E1~sti'rn 

I Cirdc. ('irdl', Ci1dt>. 
Total. 

1!10.j-0() ... ... ... 
1 !JOG-07 ... ... 4 1 ;j 

l!lOj -OR ... lfi l.i :.':? .-,:~ 

1!111$-0!l ... ... ... :l,J :l!l li"i J.l~ 
1 !lll!l-10 .. , 

41 fi!l 11-i:? .. ... ' . 
1!110-11 ... .Jl :m :_!,j 1 I;') 
1!11 1-1:.! ... ... fi~ :J;~ .-I-" : l ;,!1 
1!11:!-1 :j ... 10-1- fill ;,H '2'2:! 
HJI:-J-1-1- ... .. ;1 as ·HI 

i 
I;,~ 

---- ------
Total Puhli:;lwU. .. 4:!1 '2G6 :l-1-H i 1,0:16 

-· -- I -----
Approximat<' number of 1-in,·h ~hcPtll I ' in India 2,1fi0 2,0Hj :.!,lUI fi,:I:!S 

----- -----
Apprmcimut<' mnnber rPmaining for 

I }mhlit·ntion.• 1 • ';::Ill l,I·Hil 1. j,j:,! 
' 

.i.:!!l:? 

•11w~c fi){llr~·s meh1Je Jar)!(' numU.•r ol 11ho•~ts 111 do•"t•rt~. at h11lh ultttu•l•·" an•l 111 u!lwr tl11nl)" 

popt!latt.-.J C•JUiltry of which m:1p1 on ~ l11rge a. 8c.de 1u t iu .. h to the mill' un_o uulik .. Jy t•1 L,• r··•J'IireJ_ 
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No important chnn~es in the style of the one-inch maps lt<t\·e been 

intro!lucerl ,Juring l!H:~-14. 

In arlrlition to the output of mo,Iern one-inch sheets mentioned 

ahove, 5;j Hheets preparerl from modern re,•enuc surveys ha\'e heen received 

for publication, of which 51 have heen published as prelimiuary editions 

pending their topohrraphical revision at some future date, and 2 special 
c1litions of modern one-inch sheets have been prepared at the request of 

local Go,·ernmeut~ to show vilhlge boundaries. 

To nut.iutain stocks, or to give ettect to important changes due to the 

development of communications, 6 modern one-inch sheets and D old-style 

sheets on various scales have been reprinted. 

69. (b) Topographical maps on the scale of ft inch to 1 mile. 
At a conference held at Simla in June 1914, over which the Chief of the 

(hmer.tl Staff presided, nncl at which the Sun·eyor General was present, it 
was resolved to represent to the Government the desirability of prepar­

ing a map of India. on the sc<1le of 1 inch to 1 mile, for tactical purposes. 

Two half-inch sheets Liave been received for publication tmd several are 

heing drawn. 

70. (c) The map of India on the scale of { inch to 1 mile. 
(Vide Index map No. 9 ). This map is prepared in "de~ree sheets" which 

include 1o x 1°, or the area covered by 16 one-inch sheets. 

The following ttlble shows the progress made in publication:-

NL'lliJElt OP DJWHEE SHEET~ PUIJLISHED. 

YP1ns of Puhlicnt.ion. Northern 
I 

Southern I I<:ast.f>rn 

I Cirdc. Cin~le. ! Circle. Total. 

Hlll-12 ... ... . .. 2 I I 4 
H112-ia ... . .. 3 I I ij 

]!Jl:J-14 ... . .. 4 3 2 g 

Totals ... . .. g ij 4 18 

Approxunatn number of degree sheets I 
I in lmli" .. . . . . . .. 170 HO HO 450 

' 
Pending the preparation of the new degTee sheets from modern surveys, 

2R degree sheets have been published during the year as Provisional 

Issues. These lm.ve been prepared from the maps of old surveys. 

Seventy-four Atlas sheets n.nd 6 district maps on the same scale, 
(! inch to 1 mile), have been reprinted. 

71. (d) Geographical maps on the one millionth scale, 
(about 16 miles to 1 inch). (Vide Index map No. 10). 

Almost the whole of India has now been mapped in the India and 
Adjacent Countries series of sheets on the scale of -~1 -. The more 

l,UUO,OOO 

recently published sheets, including 3 new sheets publitOJhed during the year, 

nre contoured and printed with hypsometrictll ltlyers, and the other sheets 

will g1·adually be contoured and republished with hypsometrical layers. 
A few selected sheets of this ·series are beincr enPTuved 

b b . 

'l'he only importnnt change introduced during· the year in the design 

of these ma.pR haR been the adoption of the method of showinO" are-as 
b 

under perpetual snow and ice in white, with the addition of liO"ht shadiuO' ,., ..,. 
The scale of altitude tints for the one millionth maps is still the 

subject of experiments. The results attained so far are satisfactory, Lut 
it is hoped that further improvement can be effected. 



OFFICE WOHI\.-Hii.1D Ql'.H/TE/i OFFICES. 27 

72. La Carte Internationale du Monde au 1,000,000'.-
0ne Indian :;beet namely, sheet i:\orth 4:l E, (Bomhay), has IJt>tc>D l~n~mvetl 

and published. (Vide Index map No. 11). 

An International Committee, which assembled in London uwlcr the 

nuspices of His Majesty's Government in November InOH, dccitlt~ll that it 
was desirable that an International Map of the \rorld, on the !'lcalc of 

1:1,000,000, should be produced in a uniform style, pret-~erihetl l1y tlw 
committee, and that the re~pective govermnenb~ !:ihould prepare and 

publish the sheets of the map in which their territories were im·lnded. 

At that time the Government of India had already beg-un the preparation 

of" its own series of maps on the 1:1,000,000 scale, anti these dill'cr in 

severctl important features from the International 1\Inp, more partirulnrly 

in the size of the sheets which include 4"X4" instead of the 4~ X G" of 

the International sheets, and in the use of the foot instead of the metre 

us the unit of height measurements. The lnrlian sheets could not be 

altered to agree with the International sheets, as they form the key to 

the whole system of numbering and arrangement of the Indian topo­

hrraphical maps, and because the heights and contour values must bo 

shown on them in feet. In order, therefore, to conform to the intPr­

nationnl movement, it is necessary to produce the international sheets as a 

special series, in addition to, and after the production of, the corre~pond­

ing sheets of the Indian series. 

Several sheets of the International l\Iap of the World )ul\·e now been 

published; the Government of Great Britain has pro(luced at least :l. 
including portions of the British Isles and Turkey; the French Government 

has produced one or more sheets of French territory; the GO\·ernment of 

the United States one of a portion of New England. Most of the•u 

sheets differ in certain particulars from the specifications prescribed by the 

committee of 1909, and from each other. · They have aroused much interel'lt 

and discussion among geographers and map makers in all civilised 
eountries. 

In November 1913, the International Committee met 11gain at Parit-~ 

and passed a new series of resolutions regarding the project, under whida 

several of the conventional signs and the system of layer colouring ba\'e 

been changed. 

Sheet North 43 E, was engraved in accordance with the original 

specifications of 1909, but the scale of layer colouring applied to it is that 

prescribed by the Paris Committee of 1913. It has, for the Survey of 

India, an interest npart from its being the first International sheet the Je­

partment has published. It is also the first engraved sheet, pro(luccd at. 

Calcutta in colours from separate colour plates, a process which in the 

climate of Bengal presents certain difficulties not met with to the same 

extent in Europe. 

Three other sheets of the International Map of the \\'orlu are now 

being engraved at Calcutta. 

(e) Geographical Maps on the scale of 
miles to 1 inch). (Vide Index map No. 12). 

1 

:.!Mdhou' (ahout :!2 

Three sheets, "Northern Persia", "Af~hanistan ", and "BaluchiMtau "', 
of the Southern Asia Series, scale ;;-, .. 

1
1
1
-
1
. , have been published during the 

:C, • I lOll 

year. These, together with the sheet "tiouthern Per~:~ia", previously puhlisht~d. 

will, when joined up, provide a modern map of Persia for which there 

has been a constantly increasing demand in recent years. 
It has been decided to extend the mapping of this series over India. 

One sheet, Kathiawar, is being drawn and the compilations of three othen-1, 

the 'Andamans', 'Bowb~y' and 'Madras' have been put in hand. 
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74. (f) General Maps on small scales. 
The Map of India nml Adjacent Countrie~ 1913, SC1tle 32 miles to I 

inch, in 12 Mheets, has been published with hypsomctrica.l layer colouring. 

This iM believed to be the large~:~t layered map of its ldnd yet 

printl'd aml it is now the most important geogmphical map of the Indian 

E111pire. The numerous problems it h1ts presented in connection with 

the Heloction of the altitude zones and their colouring have been solved with 

a certain me:Hmre of success, but it is believed that several improvements 

can he etfcctetl, and experiments are now in hand with this object in 
view. 

The preparation of the Political Edition of the same mnp, which. 

will not be layered but will be coloured to distinguish the various 

D•lmini"trative areas, is at present in abeyance pending the receipt of 
orders from Government in regard to certain boundaries. 

The anrmal edition of the Hailway Administration Map of India, scale 

li4 miles to 1 inch, showing information up to the 30th June 1914, was 

produced in Au~ust, together with a special edition of the same map 

showing important works in progress. 

75. (g) Special Maps :-A large number of special maps, plans, 
~lin~-rrams aml illustrations have been prepared for the difll:rent departments 

of Uo,·erumcnt, for Army Head Qntl.rters, and for officials throughout 

lndi11. Among thes·e may be mentioned the Pet5hii.war Divisional Ma:areuvre 

:;\lap, scale 4 miles to 1 inch, and a map of the Jay-out of Delhi, scale 

4 inches to 1 mile. 
Heavy calls on the map reproducing offices in connection with the 

war kept certain sections at work night and day during a po-rt of August 
nnd ~eptemher. 

In ~llldition, and in response to a wide demand on the part of the public, 

a ~:;cries of war maps of Belgium and parts of France, Germany and Russitt 

were prorluced on different scales; the sales of these maps had amounted 
to Hs. 22,000 by the enu of the year. 

76. The ·number of maps issued during 1913-14 (as shown at the 
foot of this page) is again in excess of those of previous years. 

77. Map Record and Issue Office.-Thc gToss face \'alue of the 
maps received from the printing offices during· the year amountetl to 
Hs. :l,21i,077. This sum includes Hs. 7,117 and Hs. 21i,H48 the face \'alue 
of maps printetl in the En2,"I'<tving Office ani at Debra DUn respectively. 

])ctails of the numhers and classes of maps published during the year, 
and their face value are shown in Table IV on page 32. 

The total nmuber of printed maps issued dudng the year W;l,S 3
1
.59,917 

of ag;...-rregate \"a]ue of Rs. 1,77,5-t.U. 

The details of the sales were as follows:-

Govf'rn- I-ndia Dt•purtl. Pn'vate ~Vtlp Totals for Totnlsfor uu·nt Offict•. l.ssucs: bukvi· A.ycuts. 1913-14. 1912-l:J. O.Okials. dual.s. 

No. of maps 2,56,tiSO 4,0Hl 52,410 35,826 11,220 3,59,917 3,27,311 
Value -.Bs. 7J,253lls. 5,031 lls. 5:l,612 1-ls. 32,H!Jl Hs. 16,~59 Rs.l,77,546Rs.l,69,760 
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78. No. 1 (Head Quarter) Drawing Office.--Iluriu;.: the y••ar 

under reVH::lw, the ollice was engaged in compilin(r nnd dru.wint,. the 1 
~ " M 

India and Atljucent Countries series of maps. Layers were prepartO>d for 
several sheets of which new editions were required, to make them conform 

to the latest style. Jl'our sheets of the ~ International Reries, in whirh 

heights are in metres, are in progress, and p:lrtly with the Eugmving Ollice. 

The drawing of three sheets of the Southern Asi1\ series, scale lf1"l~lli.;n' ~ahout 
32 miles to 1 inch), wns completed. Genernl maps of India on variom~ 

scales were also dealt with. Of these the most interesting is the 1ww 

layered edition of the I incll=~2 miles wall-map of lmlin. This map dis­
plays, at a glance, the main topobrraphical features of the Indian Peninsula 
and the Himiilayns and the Tibetan Plateau. 

The preparation of the Degree sheets (1 iuch=4 miles) from the old 
Atlas sheets, where new material was not available, has been continued. 

Thirty maps on various scales have been broug-ht up to date [!IT 

the purpose of providing reprints. 

A large number of sheets drawn hy field parties and circle otliccs hzwe 
passed through the office for minor corrections, contouring and stump~ 

shading, or for the preparation of the layered editions. 

A section has been formed to deal with a new l-inch series of maps 
to cover India. Two sheets are already well advanced nnd shoultl Ia• 

ready for publication in 1915. 

Indexes, Provincial and District maps, large-scale plans of towns an(l 
cantonments, have also been in hand during the year. 

Seventy-seven sheets of Extra-Departmental work were drawn. Amon_!! 
these were mnps u.nd plans for the Postal, Geological, Hailway, and Settle­
ment authorities, and also special mnnreU\'re maps. 

The work of the Office-Copy Section whieh records all new material 
that has come into existence since a map was published, dealt with over 
three thousand sheets inserting new railways, canals, main~roads, anO 

changes of boundary. This information is brought to notice by local 
authorities. The material thus collected is inserted in the new editions 
of the smaller scale maps which may be called for. In urldition to this 

work, the section examined nearly U,OOO coloured maps before they were 
issued to the public. Traverse data have also been supplied to Settlement 

Officers and Engineers to enable them to make maps and plans for special 
purposes. Another class of work is the preparation of attested true plans 

of large scale surveys for use in court proceedings. 

79. Engraving Office.-The en;.:raving of the International Map 
~ E. 43 on four separate plates for four-colour printing was completed during 

the year. This is the first engraved map in four colours that has been 

prepared in the office. Good progress is being made with the other Inter~ 
national Sheets N.D. 44, N. E. 44 and N. F. 42. Two others will shortly 

he put in hand. 
Ten sheets of the ~ "India and Adjacent Countries" Series have been 

taken in hand., of which Nos. 47, 53 and 63 are nearing colllpletion, whiJ,! 

the others 39, 41, 46, 48, 49, 56 and 72 are in various stages. 

Eleven Index maps to complete the series of indexes to stund~rd sheetR 

were completed. Four scales and fh·e layer tints were engraved. 

Corrections and additions have been made 

of India, several Index charts, district maps 
well as to other miscellaneous plates. 

to the General map~ 
l and old :M tnaps, ;u; 
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A nnwher of certificah·s and Couuni~sion forms for the Army Depart­

ment in EngliHh, Urdu and Hindi were al~o engraved. 
In the Copper·plate-printing Section over :n,OOO impressions were 

pulled, including photohrravure plates. \Vork in connection with the making 

of tran:-~fers for printing purposes has so largely inrreased, partly owing to 

the introduction of layered maps, that two new motor-driven presses have 

llt'en brought out and will shortly be set up. 

In the Electro-typing Section IH5 pla.tcs were deaJt with. 

80. Photo.-Litho. Otfice.-There has been a derrease in depart­
mental work, due, in p<ut, to the number of one-inch sheets in 

colours received for publication being considerably less than in 1912-13. 

The out-turn of Extm-Depa.rtmental work, however, shows a marked 

increaRe, nnd Ulis has enabled the office to Rhow nn increase in the total 

numher of maps printed during the year. 

The total number of new one-inch sfrnulnrd sheets printed is 158. 

In odclition 5 one-inch standard sheets in colonrR were reprinted to replenish 

stoc~, while of preliminary and provisional editions, 8 sheets were printed 

in black und hrown, and 41 sheets in black only. Tbe_se together bring 

the total num her of sheets printed in modern form to two hundred and 

twelve, a decreat-~e of 40 sheets as against ] 912-12, but maintaining an 

increase of 2:-J shPets as compared with 1911-12. 

Further pro~re~s has been made and experience gained in the manner 

nncl mcthotl of printing layered maps. The most important undertakings 

of the olllce have heen the 32-mile layere(l rnnp of India in 12 sheets, 

and sheet Xo. N. 4~ E. of the International Layered Map of the World. 

The total 'illWtl)cr of impressions pnlle(l is 2,2HG,84.5, an increase of 

S20,!lK7 over the previous out-turn ot l,9uG,458 in 1912-13, itself an 
inrrerlHe of 401 ,HG2 over the preceding yea.r. 

There has been a very large increase in the number of sheets received 

for the reprolluction of hc~{f-ton.e hill-shadinrJ the number of negatives 

having iucreased from 53 in 1911-12 and 42 in 1912-13 to 1.53 dw·ing 

the yl'lar under report. 

A new '·Levy" acid-blast etclting-machine, to etch plates 27 inches by 

24 inches for w;e with either nitric acid or perchloride of iron, is on 

onlor nucl is shortly expected from England. The machine is guaranteed 

to etch n fht tint of the above size quite evenly, and should prove a 
great boon to the office. • 

One aclclition!Il Double-Demy, flat-bed pr1~nti ng 1nachinc has been 

reroh'e(l from Eng-land and is now in process of erection, while one further 

QHtul-Crown antl one ·Quad-Dcmjr machine are on order from Messrs. Mann 

& Co.; it it-l hoped that Loth will he received and erected in 1915, the 

latter at the heginuing and t4e former towards the end of the year. 

An iwlcnt has also bel~n submitted for two new grai11Lng nw.ch i.nes. 

The Stort~.~ S1'1'f;on, re-organise~ in 191!1, has worked in a satisfactory 

manner, imd the improved system of book-keeping then introduced has 
mnh•rially mhl<·d to its efficiency. 

• 'l'hi11 rnu1•hine WWI loat on the S. S. "Chillruno.", captured u.ud sunk by the •• Emden", Another 
lm!l bt'<.'ll oNt•n.'<l. 
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Out-turn of Photo.-Litho. Office during 1913-14. 

I 2 :1 4 J I (; I ; I N 
----- ---~---

I 
()}' !.UI'!'O 1'\IIXTKI). 

HL•C'O\"t•rPtl 
Xmnlwruf 

1-- :Sr!o1111m 
------------- --

Co:<lt of 
Ynhw of 

in cJu;b or iuopo·e«ion• I 
Year. 

officl'. 
out-turn nt hv hook- pui!Pti. 

)lt'!mrt-
];;xtm-

cost-rutt•s. ~~~bit.. lLitho. lh•tuu1- Total, 
ouh· ht•rt> · llll'llt~ll, 

mcntnl. 
sh;nvn). I 

I 
------ ----- -- ------- --· -- - ---~ 

! I 
I 

Rs. H~. n,. I 
I I 

I 
911-12 1,4i.81li I :3,01,!!9-1 

I 
~4.~ltH 1.\tH,·WG 2,686 t.:w:J 

I 
:1,949 

I 912-13 1,61.6!HI 2.:!!1,940 27,214 Hl,6ti,-l.i8 3,656 2,010 .:1,tiH6 
I ' 

1913-14, 1,67,801 I 2,40, 721 I 33,468 12.286.845 i 2.965 2.779 1 5.744 

In nddit.ion, therf' Wf-'l'P :Jti,7l0 hnlf-tonc pulls mul S75,000 line-block pnll~, (t·hit'tly Wt>atlwr Clmrt.s). 

ns ag-ainst 51.370 ' , n111l ;j:30,2SO in l!ll~-1:1. 

at•d tiO,O.jG ., nwl4:J7,S20 in Hlll-12. 

The output of tlw Type Srdion is not induded in thp uho,•n statmucnt. 

'fhe Type Scr.tion puhli:>ht·d ti,.J.II3 tmgt•s or itt•m:>, 12,0:J,2.J.2 copit•s, :!1,32,lbH huprt•NNious. 

ns a_;!ainst R,·IOS or 11 13.-l:i,.J.HJ 26,0S,J!Il in 1!H2-13. 

1md i.9~S '" II.:H,OI2 20, 14, ii1G in 1!111-12. 

81. Mathematical Instrument Office.-During the year, from 
1st April HJI:i to !ilst :March l!H4, there has been a large in{'rease in tho 
demands 1mvle on this office (vide item No. 1 in the table l1elow) with 

the result that, whereas there was a Joss of n~. 7,0:)5 in the previous 
year's working of the 'Stores' department, there has hcen a uet protit of 
Rs. 33,571 in that of the past year. 

The improvement in the value of work done, which showe1l a prot-it 
of Rs. 2,8H7, in the (\Vorkshop' department for ID12·1:J, bas been well 
maintaine~l, the profit during the past year being Tis. 1 0,3-l-G. 

Below are given the usual comp.t.rative figures for the laHt three 
years:-

-------------~~~12.__1_1!112-l:l. 

1. Total i>'sues to Puhlic Offir.Ps as shown in tlll' 
Profit antl Lo!ls stntt•mt•nts of ston•s. 

2. Value of rt•}udrs t.n iustrumt'nt .. ~ n•cC'ivt•d fo1· 
Tt>Jmirs aiHl rt•hlrncJ inn SPrvic~"nhl(' <·ondition. 

3. Valnl' of inst-ru!ut•uts n•c•pivcd from Go\"l'l'lllll('Ut 

Otlic•N'S wht•n no lon,ZI'l' reqnirPtl. 
4. Dnok value of tlu~ f!toek of instruments, &c., iu 

:'iC-'r\·icPablt· l"ton•s, 
5. Bonk Vtlhu· of thf' shek of iostrmncuts, &c., in 

HPJmimhh· Htcm'S. 
6. Totnl vahlt' of work donp in t.IIC' \York~hop 
7. Y1th1P of iw•trumPnts manufu.ctun!d in \\' orkshop 

for Spn·it•Cithle Stf•rt·~. 
H. YalnP of instntiU('Ilts purchH-l~Pd loec~ll~· 

Its. 

3,25,G3:J 

5J,!Hl 

7,4G,IH7 

70,400 

I,a,Hil 
61,1:11 

4,1i7S 
47,1-18 

• lls. 

2.8l,:Jl5 

bi ,267 

6,4J,tmt 

2, t:J,a2.'l 
jl,IMt-1 

n.2o6 
,j'j,tH.j 9. V tllnP of inst.t'lllllf'llt s aw lmll-tf't;alli oht;tinNl from 

Eng-land thl'1111gh tit(' DirPetor Gt•nPral of Ht.on!S, 
lO. A\'('r;tge No. of elllpluyCs u.nd thdr pay ... No. 2~17 j No. :1011 

Rs. 62,\IHI Ra. GS,Ii2,j} 

tHia-u. 

4,0j ,NU2 

07,2!10 

2,·HJ,i.i2 
9J,!I!H 

!l,ono 
S~J.2l:f 

No. :Jon J 
n~. 7n,7a-:~ J 

During the year the ~tock of nil the three stores, (the 1-"erviceahle, 
the Repairable anrl the ~hteri.d :-;tores), was twice tnken and the diH­
crepancics notic·ed h:n·c been udjw~ted. 
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Table IV.-Departmental Publications, Calcutta, 1913-14 • 

.Yufi'.-For special publications at Dehm Duu, I'Hif, pp. 33, 34, antl a.i. 

NuMB>:R I 
0}' DlJo'FERE:\'T ll.-\PS 

OF EAOII f'I..\SS N \ f 
llECEIVED. UIU ~t•r 0 

Yuhtc. 
Cln~s of :Maps. Sculc. CO]li('S 

New New E(H- print.<>d. 

Pub lien- tions and 
tions. n•prints. 

G EOG RAPHIOAL MAPS. J Rs. 

Mn.pM of Imlia .. Ynrious G 3,102 9,2R6 ... a I 2 6,fitl0 1!1,800 
Snut.lu•rn Atjia SC'rir>M ... I :2,0011,1100 

Imliu. nml AtljaePnt Conntrir-s 1: I ,IHIO,OOO 

t I • 3,4;j() 3,·150 

Do. ( lntPnmtiounl SPrics) ... l:l,otiJ,OOO . .... ~3!l 460 

TOPOGRAPHICAL MAPS. 
i 
I 

I I 

/JJ.:URI~·t: S/lf:E1'S. ' 9,~051 ModPnl l"-4 miles 9 9 10,3!)5 

PrPliminnry and ProviNional ... Do. ······ 3 1.-100 1.-100 

From Ath~ Mt~teritLl ... ... Do . 28 l 9,:H8 {1,2-18 

OS 1~'-/,;.Yf!// S/IBETS. 

MorlPrn ... 1"-1 mile 158 G s:!,SH s~. 164 

Do. (Pn·limill!Lr~· Erlitions) ... Do. Jl . ..... 21,900 '20,900 

Do. (\'illao11.• Buumlary Editions) Do. 2 400 800 

Old Stylf' Sh('ets 
p"-1 mile ) 

4 9 5,0!)4 I 7,64·1 ... l to · 
1"-4 miles ) 

I .Atlm I!( India 8n-ies ... .. 1" 4 miles ······ 7·1 lO,:i'iO 9,729 

Provi11riul J/(tj•IJ ... ... Vurious ..... 4 l,HOO 2, ~;j{) 
lJiMlrict ,A/aps ... .. 1"-4 miles 1 G 2,300 2,300 

AdminiK/rafj,m ll•·p,rt ,1faps 
(l"-8 mile') 

16 1,950 i31 ... ( to · 
1"-llimilo!'.s \ 

Phm11 ()( Cili•·s 1111d C'ontonmeuts ... Various 5 ... 1.-175 1,4i5 
lndr-x M1r !"~ ... Do. 84 ··-· 1,42, i~4 :M, i98 
Afisr1·lfu.m•ous ,l(np8 ... Do. 376 13 2.6t-l.309 1,08,250 

Totals for 1913-14 ... ... . ..... 728 153 5,74,101 3,26,077 
.. 

Corn•~>pmuling tot1~ls :for HJI2-13. ...... 611 311 .. .. 2,28,331 

LETTERPRESS. 

1. Reproduction of Maps, Plans, Photographs, Diagrnms and Line Illustrations. . Pb.oto.­

Litho. Office. Pric~ Rs. :1. 

2. Imkx to names llppcuring on the N orthen1 Persia sheet of the Southem Asia Series, 

Scale :r'&· 
3. Indf'x to names appearing on the Southern Persia sheet of the Southern Asiu. SeL"ies, 

Scu.le 1 . ,., 
4. Cnbllogue of Maps of the Bombay Pnsidency. Price A$, 4. 
5. Record Yoluuio No.3 for the year 1911-12. Price Rs. 4-

6. No.4 1911-12-13. Price Rs. 4. 

7. No. li 1912-13. Price Rs. 4-
8. Report on Elnctro-typing. F. Hnrrison, Esq., Ordnance Department, Southampton. 

9. Topo. Hundbooks, Chnpters Nos. 1, 2, 3, 6, j and 9. (R,prints). 

10. 1\lnp Puhlicnlion orders from 1st Jnnuary 1908 to 1st June l!H4. 
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II.-DEIIRA DU~ OFFICES. 

82. COMPUTING AND TECHNICAL OFFICES.-Cmnpris­
ing Computing Office, Type Printing Otlice, Stores and \Yorkshop, Observ­
atories. 

Computing Office.-Among other work cnrried out by the Comput­
ing Office the following may be mentioned:-

Computlltions of graticules for maps, of dynamic nnd orthometric 
heights on the lines of levelling from Delhi to .Muttra, 1\lurree to Srinngnr, 
Srinngar to Islamabad, Islamabad to Aishmakam, Srinagar to Chuniir, 

Srint1gar to :Manasbal and Srinagar to Bugam : nnd also preparations for 
press of the lines MinLu to Paugma and Paugma to Salin. The investig"ntion 
of large discrepancies in azimuth of Lambton's triangulation brou~ht to 
notice by No. 15 Party. Computation of mean trinngulnr error of ull 

Principal and Secondary Series. Computation of nzimuth observations made 
by Lieutenant Nasworthy at three stations near Dehrt\ Dun. Culculation of 
the azimuth of Cairo and Singapore from points in India, in connection with 

the selection of a site for a wireless station. Computations in connection 
with isostasy and changes in the eart-h's axes. Compilation of dattt for 44 

triangulation charts. Adjustment of topogrnphical triangulation and 
computation of Lieutenant Huddleston's triangullltion in the Akii country. 
Extraction of data from records in response to a large number of 

various enquiries. 

83. Printing Offi.ce.-The following publications were printed 

during the year :-

(1) Report of the Committee appointed by the Government of lndi11 
to discuss the present state of the Magnetic Survey. 

(2) Note in reply to Mr. Hayden's paper on the relationship of the 

Himiiluya to the Indo-Gangetic Plain and the Indian Peninsula. By 
Lieutenant-Colonel G. P. Lenox-Cony'n.qltant, R.E . . 

(3) Note in vindication of Kinthnp. By Capta·in G. F. T. Oakes, R.E. 
(4) Departmental Paper No. 6.-Levelling of High Precision. By 

},f. Ch. Lallemand (Translated from the French. By J. deGmaif Hunter, M.A.) 
(5) Records of the Survey of India, Vol. VI.-Completion of the link 

connecting the triangulations of InUia and Russia. 
(6) Spirit-levelling pamphlets No. 39 and new edition of Nos. 54 

and 58. 

(7) Large numbers of professional forms have also been printed, 
as the whole of these are now supplied from Dehm Dun. 

(8) The printing of the following publications is in hand:-

(a) Professional Paper No. 15.-Pendulum Operations in India, 
'January 1908 to April 1913. By Captain H. J. Couchman, R.E. 

(b) Departmental Paper No. 7.-The Bar Comparisons of 1907-8. 

By Major H. J.f. Cot<"ie, R.E. 
(e) Records of the Survey of India, Volume VIII.-Explorution in 

Tibet and neighbouring regions. 

84. Stores and Workshops.-Experiments have been marie with 

a trestle for triangulation in wooded country. The chief diflieulty is to 
get rid of vibration and mo\·ements which disturb the instrument, and 

considerable probrress has been made in overcoming this. 

An instrument for calculating the attraction of ruountuin chains bas 

been designed by :Mr. deGraaff Hunter and made. A 11 versine staff", for 
reading the correction to chained lengths due to sJope of ground, has been 

made to the design of Major E. A. Tandy, R.E. 
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85. Observatories.-.11ete07ological observations have been 
continued throughout the year as mentioned in para. 93 of lust repor~. 
A partial reduction of these results has been made and the corresponding 
refractions computed. The result points to a regular seasonal change 

in refraction. Further observation is necessary to establish this. 

The Omori Sei.smograph has been in action throughout the year, and 

a list of 011rthquakes recorded will be published in the Records of the 

Suney of India, Volume VII. 

Plwtographs of the su.n were taken on 333 days during the year, the 

sun being obscured by clouds on the remaining days. 
In collaboration with the Expedition of Cavalieri F. deFilippi observa­

tions for longitude by means of wireless telegraphy have been ·made 
successfully. This is the first occasion on which wireless telegraphy has 
been employed in the department. Eight stations have been connected, 
viz.,- Skardu, KargiJ, Lamayuru, Leh, Depsang Plains, Suget KarauJ, 
Yarkand and Kashgar. The last three are beyond the Karakoram Range 

and previously some doubt was felt us to whether the signals could 
be received over a great mountain range. It is satisfactory to record that 

the signals were received clearly and without difficulty. 

86. Preservation of Trigonometrical Stations.-778 stations 
were repaired by district officers at a cost of Rs. 3, 772. Out of 352 
districts from which reports are annually due, 13 failed to make returns. 

87. No. 2 DRAWING OFFICE.-The following is a summary of 
the work of the office during the year 1913-14. 

Cluss of wnp. 

Scientific Di1lgrnms und Charts 

Geographical maps loo~ oOO scale 
Do. ~ma'n{'r Reale 

MiMPllflmmus Irulexcs and Plans 
'friangulution chflrts 
Extra~DPpartmental maps 
Cantonment maps 

Total 

Sheets sent 
to press. 

5 

Nil 
10 

2 
17 
3 

10 

47 
I· 

Remuining 
in hand. 

Nil 

9 

12 
14 
28 

I 
3 

67 

88. Photozinco. Ofilce.-Durin" the year the 11"th h" · . . . o ograp IC machme 
was employed m prmtmg standard and provisional De~ e Sh t h • 15z e ee s ; s eets of 
the plan of the site of the new Capital at Delhi· C t t d . . , an onmen an Forest 
maps; TrmngulatiOn nnd Levelling Charts. 

Abstracts of the work done in the Photoz1"nco. s ection during 1912-13 
and 1913·14 are shown in the following table:-

Yenr. Subjects. Negatives. Pulls 
Vhocolate 

and C t yano ype 
prints. 

1912·!3 ... 1,9;3 1,909 2,36, (66 1,039 
'.::113-11 ... 2,046 2,3i6 2,44,140 !,695 

The letter-p ress mac hi ne "as employed m prmtmg depsrtmental forms 
from this office to the Computing Office on th~ &c. It was transferred 

31st August 1914. 



OFFICE WOTIK.-DEH/1.4 DUN. 35 

89. Forest Map Office.-The tot,.J number of mups issued 
during the year, both to officials und the public, amounted to 6,441, a 
decrease of 3,166 on laHt year's total. The gros~ fnce value of these nmps 
was Rs. 12,301 and the net amount realized from sales wns Rs. 2,:148 
ngainst Rs. 3,191 in the pre\'ious year. Of this amount, Rs. 1,552 was 
recovered by book-debit und Rs. 796 by cash from sules to private in­

dividuals and trading companies. The number of maps nud field sections 
received for storage during the year was 6, 7 46, besides 224 computation 
volumes, angle books and tmverse field books and 61 traverse rbarts nnd 
plot sheets. 

The following table shows the work deult witb :-

NUlluEn oF snEETS. 

Class of nmp. Drawn nnd In hnnd. sent to prt•ss. Published. 

l-inch, 2-incb 11nd 4-inch maps of Forest Surveys 285 G2 I 35 

I Provincial, Divisiono.lrmd District Forest maps ... 13 7 6 
I 

Working Plo.nB and Miscelhmeous mo.ps ... II 13 
1-12_ ---, 

TOTAJ.S ... 309 
I R2 53 

III.-CIHCLE AND LOCAL DRAWING OFFICES. 

90. No. 3 Drawing Office (Northern Circle).-During the year 
116 fair sheets were received in the Circle Drawing Office. The fair 
sheets included the maps of the 11 Sarda. River-Nepal boundary" series, which 
have been held in abeyance awaiting a decision regarding the boundary, 

and those of Maler Kotla and environs, which were examined and sent to 

press. 
Altogether 101 fair sheets were sent to press during the year, made 

up of 88 current sheets and 13 which were received from parties in season 
1912-13. The number of sheets in hand on the 30th September 1914 

was 28. 
100 proofs were received from the Superintendent, l\lap Publication 

during the year, and 67 were examined and returned to press. On the 

30th September 1914 there were 34 proofs in hund. 
During the year under report 4 Degree sheets were sent to preRs. 

On the 30th September 1914 there were 9 Degree Sheets in hand. 

91. No. 4 Drawing Office (Southern Circle ).-Forty-nine 
one-inch sheets and I half-inch sheet were finally examined, 3 preliminary 

one-inch sheets were re-drawn and the drawing of three degree sheets 

was completed. All these sheets were submitted for publication. 
At the end of the year only 1 one-inch sheet of those surveyed up · 

to the end of 1912-13 remained to be submitted for puLlicution, nnd 6 

preliminary one-inch sheets and 
drawn respectively. 

A number of pupil• were 

6 degree sheets were being re-drawn and 

instructed in 

assistance was given to parties to enable them 

drawing and consiclorahle 
to complete their drawing 

during the recess senson. 
The Photo.-Zinco. Section unrlertook the photographic and zinco· 

graphic work required in the circle. 



86 OFFICE \VOfiK.-LOCAL OJo'Jo'ICES. 

92. No. 5 Drawing Otlice (Eastern Circle).-The work of 
the omce during the year was the examination of the parties' one-inch 

sheets, 1 half -inch sheet, and the drawing of dehrree sheets. 
In uddition to the draftsmen lent to the parties during the recess 

semwn, one surveyor and one draftsman were transferred to No. 10 Party 
at .Maymyo, for employment in the Degree Sheet Section of that party. 

During the year :15 one-inch sheets, 1 ha1f-inch sheet, and 1 degree 

sheet, were submitted for publication. One one-inch sheet has been 
withheltl, owing to the examination being incomplete for want of one of 
its tield secti.ons, but will be submitterl shortly.· 

One dehrree sheet hns been sent for publication during the year. 36 
de:.,rree sheets are now in hand. Several of theRe will shortly be ready 
for submission to Superintendent, Map Publication. These sheets were 
thrown hack owing to want of draftsmen, caused by transfers to parties 

to help in the one-inch mapping. 10 of them 11re being drawn in the 
De~'l'ee Sheet Section of No. 10 Party at Maymyo, but it is proposed to 
discontinue work on 3 of them, as well ns on 12 of those being drawn 
in No. 5 Drawing Olllce, in order to n1low of a commencement being made 

in these offices at as early n date as possible with half-inch mapping. 
Proof nnd colour patterns of 49 one-inch sheets nnd 4 degree sheets 

have Leen dealt with. 

93. Bihar and Orissa Drawing Otlice.-( Imperial Napping 
Section). The office submitted the fair drawings for the publication of 55 
preliminary one-inch sheets covering an urea of 10,810 square miles. The 

druwing of 11 other sheets is practically completed, but they have been 
retained pending references in connection with settlement operations, and 
that of 57 sheets is in hand. There remain 31 sheets in Bihar and Orissa, 
for which cadustrul plans are available, the one-inch preliminary mapping of 
which hus yet to be taken up. 

'l'he following specinl maps were also drawn :-

(i).-Darjeeling Municipality, scale 20 inches to I mile, in 6 sheets. 

(H).-Durjeeling, "The Huppy Valley", scale 20 inches to I mile, 
in I sheet. 

( iii).-Durjeeling, (Central portion), scule 40 inches to I mile, in 2 
sheets. 

(iv).-Darjeeling Bazar, Nutive Town and Lloyd's Botanical Garden, 
scale 60 inches to I mile, in I sheet. 

(v).-Lebong Cantonment, scale 30 inches to 1 mile, in 3 sheets. 

(vi).-Tukdah Cantonment, scale 30 inches to I mile, in 6 sheets. 

The first four of these maps were submitted for publication to the Direc­
tor of Surveys, Bengnl and Assam, and the last two to the Superintendent of 
the Trigonometricul Survey. 

The Bihar and Orissa Dru'Ying Office will be transferred at an early 
date to Bnnkipore, and arrangements have been made, with the approval 
of the Government of Bengal, for the accommodation of the Imperial Map~ 
ping Section of the office in the Bengal Drawing Office, where, together 
with a similnr section which will shortly be formed to undertake the 

preliminary l-inch mapping of Cadastral Surveys in Bengal, it will work 
under the supervision of the Director of Bengal Surveys. 
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PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

94. Northern Circle.-As in previous years the Ptutjah Ril't'rain 

Detarhnunt of the Northern Circle was exdusivcly cmplnyed on the Hivcraiu 

Khushab T!trtl and KfLngra Traverse an\1 Triangulation LHhl :!."i-arre 

rectangular surveys required hy the Punjah Govcrmncnt ( ·ridr· page L'i). 

~No. :!0 Party ( Canto1tmr11t) has been f'lHployt>d durin~ the )"L'ar und~r 

report on the survey of the following Cantonments:- t:una. Kamptee, 

Rajkot and Sitil.h:.tldl fort and also on the triangulation in 1Hlvanco, of ])dlrll 

Diin and Saniiwar ( virlt~ page 14 ). 

The Sirnla Snrt'(~y Deicu·lunent was forme(l chtring- the year nnd hm~ 

been employed on the survey of t;itnla )[nnicipality an,} snhurhs ( ,•ide 
page 16 ). 

95. Southern Circle.-During Au~ust atHl Septl'mhcr ID14 Captain 

Browne with 3 surveyors, &c., surveyed the site for the l\iJ·l.·t·f' Wi-rrlt·ss 
Station and marked the ustronomical m~imnths required for the aerials. 

96. Eastern Circle.-Two prohatiounry superintcn1lcntH of the 

Burma. Lancl Records Dfpartrn.ent were uttarhed to Xo. 10 Party for 

training in survey for 8 months. They carried out :3;) S1fl111re miles of 

detail forest survey on the 2-inch scale, and 4::J line;tr miles of theodolite 

traverse near Maymyo, which hns been incorporated in the Revit~ion survey 

of the locality now in course of execution. 

97. GeneraL-Two Imperi;1l officers ·.y,·ith a staff of surveyors were 

attached to the Tu·rko-Persian Fronti.e'l' Commission; nnd one to C'avaliPr 
de Filippi's Sc·ienti;fic E:cpcditio11, with other details ns stated on pag-e 23, 

of the Report. 
Two Provincial officers have been lent to the Bombny Government for 

the Bombay City Swrvey. 
Various Fo'l·est Stt..'l~veys and forest maps were carried out for the Forest 

Department as usual. 

· The Jl!athe·nwtical lnstrumwnt Office supplies nnd repairs instruments 

for every Government Department in India, including the Army Department. 

98. Map Publication Offices.-The ,·eprudnction, for other depart­
ments, ·of maps, plans, and illustrations that do not require to be 

redrawn, does not interfere with the normal work of the Survey of India 

and is always undertaken when asked for. On the other hn.n£1, the 

amount of drawing and compilation that can be done for extra-depart­

mental purposes is limited, and is necessarily confined to urgently required 

and important work. 
During the year maps, plans, or illustrations were reproduced for the 

following departments and offices:-

The Government of India in the Department of Revenue and Agriculture. 
, , , , , Education Department. 

, , , , , Army Dep11.dtnent. 

, , , , , Public Works Department. 

" " " 
Bengal. 

" " " The United Provinces. 

" " " Punjab. 

" " " Bihar nnd Orissa. 

" " " 
Central Provinces. 

" " " North-West Frontier Province. 

" " " 
Delhi. 



88 WORK FOR OTI!Eil GO\'ERX)IENT DEPART)IENTS. 

The Comptroller General. 
The Railway Board. 
The Chief of the General Staff. 
The General Officers Commanding Brigades and Divisions. 

The Post and Telegraph Department. 
The Military Works Department. 
The Director of Public Instruction, Bengal. 
The Director, Geological Survey of India. 
The Superintendent, Port Blair. 
frhe Police Depnrtments of Local Governments. 

The Director General of Commercio.l Intelligence. 
The Director, Botanical Survey of India. 

The Director of Statistics. 
The Director General of Observatories. 
The Director General of Archreology in India. 
The Consulting Architect to the Government of India. 
The Archreological Superintendent for Epigraphy. 
The Director of Surveys, Bengal and Assam. 
The Director of Land Records und Surveys, Bihar and Orissa. 
The Director of Land Records, Punjab. 
The Controller of Patents and Designs. 
The Principal, Civil Engineering Co1lege, Sibpur. 
The Assam Bengal Railway. 
The E. B. S. Railway. 
The E. I. Railway. 
The G. I. P. Railway. 
The !tarsi Niigpur Railway. 
The Superintendent, Government Printing, India. 

" " " 
" " " 

The Port Commissioners, Calcutta. 
The Secretary, Municipal Committee, Delhi. 
The Hyderabiid Municipality. 

Bengal. 
Burma. 

Some work was also done for various public bodies and societies. 
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LIST OF INDEX MAPS. 

Index to modem survl'ys, Northern Circle. 

" " 
Southern Circle. 

" " " 
Eastern Circle. 

Indl'x to the publication of modern one-inch sheets, Northern Circle. 

" " 
Southern Circle. 

" " " 
Eastern Circle. 

InU(•x to tho publication of provisional editions of one-inch sheets, Northern Circle. 

,. " ,, '- , " , 
Iud<'x to tho publication of Degree sheets, scale ! inch to 1 mile. 

Index to the publicntion of sheets "of tho 'Indio. and Adjaeent 
about 16 miles to 1 inch. 

Eastern Cirele. 

1 
Countries' Series, scale l,OOO,ooo• or 

Index to tho· publieation of 1Indian sheets 

of 1 Ol~ UtHJ' or about 16 miles to 1 inch. 

of "La. Carte Intemationale du Mende" on the scale 

' . 
Index to the publication of sheets of the 

to 1 inch. 

1 
' Southern Asia' Series, scale 2,000,000, or about 32 miles 

Index to the Great Trigonometrical Survey. 
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