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PREFACE. 

This report is intended to be general and concise. l\lore detailed descrip­
tions and discussions of results will be found in Volume III of the" Hecords 
of the Survey of India, 1911-12." 
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GENERAL REPORT 
O~THE 

DG:RniG THE SUR'I"EY YEAR 

I9II-I9I2. 

PART I. 

ADMINISTRATION. 

· 1. This report deals with the operations of the Sun·ey of India for the 
year ending 30th September 1912. 

2. The Hon'ble Colonel F. B. Longe, C.B., RE., A.D. C., retired, on the 
termination of his leave on the 31st October 1911, and Colonel S. G. Burranl, 
C.S.I., R.E., F.R.S., was confirmed as Surveyor General of India from the 
same date. 

3. Two Imperial Officers Major J . .l\1. Burn, RE., 1\nd Lieutenant 
H. G. Bell, R.E., died on the 18th March and 26th July 1912, respectively. 
1\Ir. T. A Pope retired from the ser,·ice on the 11th February 1912, and 
Mr. John Eccles, M.A., on 8th September 1912. 

4. No recruitment was made either for the Imperial or. the Provinci;Ll 
Service during the year. 

5. The cost of the department for the financial year ending 3hlt 1\farch 
1912, was Rs. 32,83,294, against an estimated cost of Rs. 34,56,050. 

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



Citde 

·~cb Admin.istmtive Officer. Party or Office. Locality. 
llran 

Colonel 8. G. BtliTllrd, C.S.I., ...... Calcutta. 
R.E., F. R. S., Sun:t!J(If' 
Urncral. 

SWTeyor Gene-
ml's Office nnd 

Calcutta 

Mathematical 
lnstrumen t 
Office. 

Simla Drnwing Simla 
L Office. 

Map Publication 
Office. 

Calcutta 

z Dm~OO.l 0 

~ I 

t.l Mu.jor W. M. Coldstrcnm, Map Rcc01·d & 

~ H.E., 8uper1'r1tetldmt, Map Issuo Office. Calcutta 
Publication. 

J 
P< 

P< Enll'fnving 
~ Office. 

Photo. ·Litho. Calcutta. 
Office. 

DISPOSITION OF OFFICERS, 

1911-12. 

Imp<'riru Offi"""" Prorlnciol Officers. 

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

... Captain F. F. Hunter, I.A., ······ Ca~tain 0. H. B. Trenchar.l, 
R. "., Lit:'Ut(lrumt J, A. 
}""idd, R.E. 

... 1\fnjor H. L. Crosthwait, R.E., llf'K"'rs· J. P. Dnrk('r, A. A. Gmluun, 
Cuptuio M. N. Mnc.:Lcod, H.T. Hughes, F. C. Sniut. 
R.E. 

... ...... Mr. M. Gnstnud. 

... Captain M. O'C. Tnndy, R.E. M<'Nsrs. J. 0. Greiff,Jagdl\mba Prnsnd, 
P. L. Cnuslcy, P. N. Sur, P. 
Simpson, E. J 0 H. I-lt\nby I E. n. 
"'(.)st, C. C. Dyrno, T. ,y, Bnbomm, 
H. C. W, Stotesbury, II. B. Simons, 
J. R. Ncwlund. 

... Cnttnin A. II. Gl:\.f' I.A., ...... 
icut. J. A. Fie d, R.E., 

Cnptsin C. ru:. Thompson, 
I.A. . 

'(j I' I"'' Lowl'r 
SuboN.iuat= Sul:M.'ni.inate R&>Uruts. 

E:)tablitlhlu~ut. 

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

...... ······ 

.. .... "6 Europ('tt\1\ 
dn\ftauu-n, !N 
lmlitm drtUts .. 
won, ,f\:u., 
priuton. 
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Colonel W. J. Ilythell. 
ll.E., up to 2nd April 
11112, Major 0 H. D. 
Uydcr, D.S.O., R.E., from 
3rd AJlril 1912, Superin­
ttndetlt1 .Northern Circle, 

Northern Circlo 1\Iussooric 
Drawing Offico. 

. .. Liout. A. A. Chaso, R.E. ... 1\lct>srs. D. U. Jlng-hos, W. Nf'wlnnd, 
l\l. C. l'ott(!t'S1 E. J. Biggio, E. C. J. 
Dou<l, W. II. Strong, 

No. 1 Party ... Kusbmir 

No. 2 Party ... Punjnb 

.. . 1\Injor C. H. D. Ryder, 
D.S.O., R.E., llrnjor !<'. W. 
Pirrio, I.A., Lieut. A. A. 
Cbnso, R.E., Lieut. K. 
Mason, R.E. 

... Mn.jor F. W. Pirric, I.A., 
li1ljor E. A. Tnndy, R.E. 

No.3 Party ... Punjnb und U. P. Copt. A. A. McHnrg, R.E., 
C"pt. ~I. N.lllocLeod, !I.E., 
I~icut, A. A. Chase, U.E., 
Lieut. II. S. Wuhab, I.A. 

No. 4 Party ... United Provit1ces Cuptuiu L. C. Thuillicr, I.A., 
Lieut. F. D. Scott, I. A. 

1\fessro. H. H. D. Jlnnhy, E. D. West, 
D. K. UNmick, n. c. Ho.nson, 
W. J. n. Miller. 

Mr~srs. T. ,V, Dalmnuu, F. Il. Pow£'11, 
J. A. l•'rPCJium, ,V, New1nnd, E. D. 
'Vest, J{unuk Hiugh, R. J~. Rnnhollrl, 
E. C. O'Sullivnn, J. 1\[cCrukon,' 
J. A. Colvurt, 

MPRR1'1!. n. 1\f. D•·rrill, A. 0. Dooe, 
P. A. T. Kenny, II. C. W. StoU>ehury, 
D. C. Newlund, A. J. A. Drako, 
F. H. Gront, }', J. Grice, J. A. 
Colvert. 

~feBHJ'I!. G. J. R. llne, H. W. llil!gie, 
C. E. C. French, J. C. C. L:·flra, 
A. n. Jlutltt•r, G. E. n. COOJH?r, 
A. F. Murphy. 

Mr. lttu~nin •18 Ol(lt•lcH, Dmrte 
Duksh, K. S. mon, &o. 

MrRsre. Shrr 36 Snrvoyora, &:o. 
Jnng, K. n., 
Nutho. Singh, 
ll. B., J,al 
Singh, n. n., 
Pams !tum, 
J amna Pra11o.d, 

1\Ir. 1\(nbiudur ·10 Surveyors, &o. 
fling h. 

1\fr. 1\fuhnmmnd 4/i Surveyor&, &c. 
Lutf Ali. 

Mr. Muhnmmud li8Survuyors,&c. 
lludn.in Khan. 

Riverain Detach· Punjab 
went. 

l!L·~>snJ. )[uya Da.a 
Moqimuddiu. 

l'uri, R. 8., :&lr. Chuni Lal 01 Trnver~riiJ, 
Knr•ur. OJmrmu~rH, &c., 

171 1fn}Hii)rJJUII 1 
K11rum17oH, a.nd 
lJutwG.n•. 

LiNit. Cluuc, 
U.K., WUH 

t'TIIJiluytlC\ Oil 
Ht•ooil~l Dol Iii 
Surwy. 

Jrwltul•~" F.i· 
tnlllifiiJm••rlt 
of Car.ton .. 
rm~nt f:lf.•e• 
lion No. I. 
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Brnnch. 

I 

A<huinistrative Officer. 

JJt .• Col. T. F. B. Renny· 
Tailyour, C.S.I., l!.E., 
Suptrintcrldt!lt, Soutlttrn 
Circle. 

Bt.-Col. G. D. Hodgson, 
1 I.A., Bupe-rintemle11t, 
l!.'a~ern Circle. 

Party or Office. Locality. 

I Southern Cirtlel Dangn.lore 
Drawing Office. 1 

Southern Circle Dangn.lore 
Trnini.ng Sec· 
tion. 

lm!"'rial Officers. 

/ No.5 Party . .. Central Pronn· 
ces & Centml 
In diu.. 

Mnjor C. L. Robertson, 
C.M.G .. R.E., Lieut. K, W. 
Pyo, l!.E., Lieut. C. G. 
Lewis, l!.E., Lieut. C. F. 
Nation, R.E. 

I 

No, G Party . , Dcn1r u.nd Hy­
derabiid. 

Mnjor H. Wood, R.E., Lieut. 
K. W. Pye, R.E., Lieut. 
C. F. Nation, R.E.· 

I No. i Party ... Madras, Mysore, 
& Coorg. 

Cnptnin C. P. Gunter, R.E., 
Lieut. J. D. Campbell, R. E. 

L No.8 Party ... Madras ... Captain c. M. Browne, D.S.O., 
1\.E., Captain ll. Foster, 
I.A. 

Eastern Circle Shillong, Assam. 
Dra,nng Office, 

No.9 Party .. . Bihar & Orissa. Major G. A. Beazeley, R.E., 
Cuptain R. H. Phillimoro, 
R.E., Lieut. P. G. Huddles­
ton, R.E. 

No. 10 Parl.y ... Upper Burma... Bt.-Mnjor E. T. Rich, R.E., 
Lieut. W. E. Perry, R.E. 

Pronncial Officors. I t' l'l'<'r 
SuboNinah.'s.. 

Lowor 
&.horditmh'l 

EstahHshmt\llt.. 
I 

Mess.,., A. Ewing, J. O'D. Donaghey,! :.\fr. ll. """· 
P. R. Andl'rsou. Baji Abdul Rahim, .Kn.rnvMu. Rao. 

ao Drnftsmon, 
t\:Q,, t\1\~l s 
pupils. 

~a . . 

Mcssr$. J. Smith, W. M. Gorman, 
p, Konnegy. 

Messrs. F. P. Wodsb, J. H. R Wilron, 
S. 8. lfcA..'FIX' }i'il'lding, P. Ktt~uw~, 
C. "·('s~, Munshi La!, lo\ 0. Pilchc'r, 
V. 0. P1eurd. 

1\feossrs. J. H. S. Wilson, E • .A. l\Ioyeor, 
}',D. Kitchen, R. 11. Gildt••,J. (J-C. 
FitZ}lAtrick, A. J. Moore, A. Y. 
Dickson. 

Messrs. W. M. Gorman, J. O'D. 
Dotulglt('y, P. R. And('rson, H. D. 
W.l)totosbury, H. H. P. 11uttcrfield, 
J. C. St. C. Pollett. 

Me•srs. R. Waller-Senior, W. F. E . 
.Adnme, E. J. Biggio, S. F. Nommn, 
J. H. 'Yillia.ma, M. .Mulmdovn 
Mudnlio.r, Bala.ji Dhotuliba, M. S. 
Oo.ucsa. Aiynr. 

Messrs. P. J. Barrington & E. Clamlius. 

Messrs. Dhn.ui. Rntn, n. C. Nowlrmd, 
A, K. ~!itm, W. 1'. H11les, F. Byrne, 
D. N. llnncrjeo. 

lfcRsrs. 0. D. Smart, P. 'Villinms, "r· G. Jn.rbo, Y. ,V, Morton, 
A•m•t· Ullnh Khan, K.S., C.B. Scotton, 
W. H. Strong. · 

:\f<'s..o;.rs, P. S. 1 Snn-"yor, ,'t 0 
Yengmn·n.mi, }H\llilS. 
G. HIUlUllUUltl\ 
Rao. 

M'<'ssrs. Ekul\th 
Bnttu, Hnm 
Nnruynn llMtir. 

1\(r, Dhnrnm ... 
' 

:n Run-f!y('lrs, ,~c., 
aml 2 lnll)ils. 

26 Sunt,yors, &o., 
mul 6 pupils. 

1\[l'.lt.-.rs. A\\4.lul 23 Stt'l'\'f!YOrs, &o., 
llnkk, K.8., K. tmd ~ "pupil;t, 
Mw1dnntm. 

33 Clerks, dra!ts­
mou, &o. 

Mflss~. Dnlhir :n Survoyors, &o., 
Rnt, M. U. 6 Sohli{lr Sur~ 
M u :r. u nldnr, voyors nmlor 
I\. D. 'l'llllplynl. huining. 

1\lcss:rs. llnrnt 
l\Inhnmm.;a, 
K.S., 11. C. H. 
Collins. 

27 Sttrv(!yors, &o., 
2 pupiiR, 1 Rot .. 
di~r Snrvoyor 
undor huiniug. 

Rsli.\RRS. 
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PART II. 

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

XURTHERX CIH('LE \ t·i·l<' index map Xo. l ). 

i. -'""· 1 Par/ft.-This party with it~ IIea•l•tnartL'I"' at Srina~ar eout im~t•tl 
work in the Ka~hmir :'tate atHl :<nrn•ye•l an an•a of 4.-!"9 '"tmtrL' mill·~ on tht> 
1 ineh = 1 mile seale in the Ka~hmir proper <lilt! K i:<hen~an~a ,·aJ !e~·s. l.'it'ltl 
OIH .. ratinns were startl'd in April mHl hrou~ht to a dose h~· the mid,lle of 
October lHl~. The wintet· of l!lll-12. thon~h mihl, ,\·a,; a late ont•, aml the 
snow in the hi!;her hills of the Kashmir nd!ey made work H'l'Y tlillknlt in 
April and ::\Ia;--, and in the Kislwn~anga Yalley it wa-< impo:<sihll' to do any 
thing hefore J un<>. For thl'.-;l' reasons the strength of the party had to ht• 
increased by tmn:<fer of hamb from other partil•,; to compll'te the season's 
progrannne in tiuH_•. 

8. To. f2 Parl!t--?\o. 2 Pm·t.'· SlllTC!"eti an area of i,3U9 s•tum·e miles in 
Amrit:-mt·, Sialkot, G-njriinwiila, Lahore, Ferozepore, ,f nllnntlnr, llosh i1trpur 
and Gurtlftspur tlish·iets and Kapm·thala State in the l'unjah. "\hout tlm·e­
quarters of this was revision of pl·e,·ious 1-iuch maps and the remaindl'r IH'\\" 

sun·ey. The country was flat anti open plains except for a small Lit of Siwftl ik 
hills in the Xorth-East. 

fl. Xo .. J Parf.IJ.-X o. :l Pm'ty completed a revision suney of an at'l'll of 
6.187 srtnm·e miles on the 1- inch seale in l\Iomd£thi"ul, Butlaon, Bareilly, Ilanloi, 
Etah and Farmkhiihiitl districts ami a small portion of Uftmpur State in tho 
United Provinces. The countn sun·(·\·cd was tlat. mul well culti\·atcd with 
a few sandy knolls in the tract f.dwcCii the Uan~cs ami the H£un~anga riYers. 
Though the country cannot he called well woodc•l, tlwrc arc numerou,; nmn~o 
grm·cs ami all the main roarls ha,·c avenues of trees. 

10. So. 4 ParltJ.-Ko. 4 Party continued work in the Fnitctl Pmvim•p,; 
and SUITcycd an arc;t of 5,807 s•1nai·e mill's in the <listrids of i:iitapur, 1 [anloi, 
Luekur,w, Barabanki, Kheri an:llhhmieh, the work in tho two lattl•r districts 
heiug- only a ~upplcmentary sur\·ey. '!'he country suneyc<l was a Hat plain, 
geuemlly "·ell cultivated anti interspersed with an ahundance of gmws. ( )n 

the east of the work, however, along the Gogm Hiver and its ti·ihutarics, 
occurred a broad. tmct of country lying at a lower ltwel than the smTomHiiug 
11laiu ami cut up by innumerable streams ami baek waters. A traverse section 
of this party ran tmverses to supplement old w01·k where necessary. Tho 
Cantonment Section of this party was employecl on the sul'\·cy of the (~uetta 
Cantonment and CiYil station Oil the scale of 1U inches = 1 mile. The area 
of the former is about 17 square miles, and that of the latter, 1,100 a('t'cs. 
In addition to these, the Cantonment section is also surveying the (~uetta Fort 
Oil the scale of 50 feet = 1 inch, (area abollt 53 acres), and a tract of 
waste land, (some 700 acres), lying- N. \V. of cantonment limits for the exten­
sion of ranges. The whole of the field work is nearing completion mul 
should be finished by December next. The fair drawing of these maps is 
being carried on at the same time as field work. Proofs of 5 cantomnents, 
riz., .Allfthiibiid, Hyderiibiid, Risrtlpur, Loralai and J.<'ort Sandeman, were 
receiYed for colouring during the year. 

11. The Puujab Riverain IJetaclonent.-This detachment continued the 
work of traversino- and Ja,'incr down base lines. 332·H5 linear miles of main 

l:"' .J tl 

trm·erse and 1,911·26 linear miles of minor traverse were run, and 8,541 theo­
dolite stations were fixed along the banks of the rivers Sutlcj, Havi, Chenftb ancl 
Jhelnm, in districts Hoshiiirpur, Amhiila, Ferozepore, L'lhorc, .i\Iontgomery, 
Sialkot, Gujriit, Shiihpur and Jhelum. 492 corners of 16-1 squares were 
marked with permanent mark-stones on both banks of the Sutlej and the 
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.Jhdnm rin:1·s to .'iern~ a . .; lm.,;e . .; f<n· the future demarcation of houndaries in 
the he<! of t!J,;,e riwr~. 1 ,!I!J7 plotted and 4~;) bound:~ry '_' lllll:'ari.<" were 
completed and 30 4-inch sheds were tracer! and oUfJJ!.l_Jed m tune. t~> the 
Settlement ofli'"'~"ri of Ho~hiiirpur, l·na, Ferozepore, ;-,mlkot and ;-,hahpur. 
Be~ides thns<~, J:W misedlaneons tJ·;we~ were JH'epare<l, and all the tJ·a,·erse 

.stations laid out during the ·""tson were plotted <m 2·'l 4-inch sheets. 

l:L In addition to the al>fJn~, :W 4-inch ri,·erain boundary sheets were 
plotted and <:OH!pilerJ, 10 sheets typed, 2:; sheets finally c~mpleted, an_d 371 
village maps \\'f:re reduced hy pautag-raph to the ~calc of 4 mch;,s=l m1lc. 

l!l. The dd:u·lmw11t abo c;m·ie·l out the 2-5-acrc rectangular snr,·ey 
in continnatifJn of t.lw last year's work in the remaining- tract commmHled 
],y th Lower Biiri ]),iii, Cnn.al. Iu all, fifty th·c thon>an•l :?5-acrc rectangles 
,,:ern lwolwn. X<·ady 4() pe1· cent. of the \w,rk was tested by the tah~ihlars, 
nail, tahsil dar~ awl the SmTey ofliccrs and 15 per c<;nt was checked wtth the 
tl..,odolite tmver~e. 4,71-i:? 'linear mile~ of tra,·er.~e were run am! 13,788 
tlwodolit.e stations fixed and it i~ hoped that tho whole of this de!narcation 
work will he finished l.y ]Jeceml>cr 1!!1 :?. 

H. Tl"' ]),-f!,i Snrl't:,l! Ddrt!'/wwlll.-ln connection with the transfer of 
tlw capital of India fmm l'alcnlta to 1J£,!hi, a Town-planning Committee was 
appointed nt JJolhi by the Gm·crnment of India, an• I to meet the requirements 
of that Committe", ordeJ'H were recei\·ed fmm Uo\'ermncnt in ~Iar('h Hll:?, for 
a 4-inch re\·ision smTey of Delhi aJH! ,·ieinitY, with contours at iift. ,-er1:ieal 
inteJ'\'Ids, a>~ the existing maps weJ'C not con~itleretl suflicient. Thi~ urgent 
and speeial work was earricd out hy a rlctachmeut from the Xm·thern 
Cirele uudm· thB immediate snpel·,·ision of Lieutenant A. A. Chase, R.K, 
to whom 3 l'rm·ineial ollicers :uul 18 snn,eyors were temporarily lent 
fmm :Xos. :?, :1, & 4 l'artie~ to do the work. The revision of the map in the 
Iilli<( was completed on :?iith .\pril 1lJ12, and the contouring by 5th May, and 
3(/ eopies of the map in blael,: allfl bro\Yil, reproduced by the Vandyke process, 
wm·e Hnpplied to the Committee on the l:Jth :\lay 1912. The map was 
subsetpwutly fair dmwn iu i\o. 3 Party, alltl was completed by the 15th 
Angu.,t 1!11:?. 

SOUTHERN CIRCLE (vide index map Xo. 2 ). 

I,;_ .Yu. u Pari,IJ.-1'\o. 5 Pmty surveyed an area of 3,47:3 s'1uare miles in 
tho .fuhhulpore, Xa.rsinghpnr, Hoshang·:ihiid, Chhindwiira anrl Betul districts 
of t.IHJ Centml l'rm·ince~ nn•l in the Bhopal aml Gwalior States of Central 
r:ulia,- and. tri:mgn!ated nn .. are;~ ~f :?,_-ll13 S~jlHlre miles in the Xiig:pur, 
],Jmntlara, Chhn11hntm :uul i':ieom tltstnets of the Central ProYinces. The 
nature of tho connt1·y SUlTPyet! variet~ from the. steep nnd womicd hills lying 
tuwt.h an•! south of the vallt>y of the ::'\arlmda Rtver to the flat antl·undnlating 
cnltn·atctl land in that mlley. 

JG. .\'o. 6 l'art,t;.-:Xo. 6 Part~· ~mYcyed an area of 1,745 sr1nare miles in 
tho Akola lll'tl Yeotmftl districts of Heriir, an<! in the .\diliibiid Xiinder and 
~';ll-J.iumi _district,. o! H~deriih.ful,_t.riang·ulate_d an m:ea of 2,800 square miles 
lll tlm "\ko!a :uul hu]d,twt • l!stt·wts of Berar mul m the Auran<>iibiid. and 
l'nrhhnm <hstrwt" ,_,f IIplm~·lhii<l, and tmYersed 707 linear miles of bound'aries 
of rPsen·cd forest" lll the Akola, Hu!tliina ami Yeotmiil districts of Beriir. It 
also ~lll'Y('Yl'<i tho l'antonment of ~anta l'rnz. The country surveyed was of 
a :·a.J'llHI nat nrc, the larger pmt_inn being faidy open.; ratb~r more than one­
th_n·d •. ho:n>Yer, was cow·n•tl w1th forest gmwth, ami, as this was combined 
wtth mtneato gmund, lli'D_!!Tess was necessarily slow. . 

! 7. -'"~· 7 l'arlti·-:Xn. i Pm:ty smycycd an area of 2,347 SfJUare miles in 
tho ~o~1lh 1-,anam mul :\!a lahar <ll"ll'ids of :\[adms, in .;\[;-sore and in C .,. 
anti trmnp;ulatt:d :?.!l:!l "'Ilmre miles in the ~alemand Xorth Areot dist~.y~~ 
of l\ladras anti HI .?lh·snre. The t•onntt'\' ,·al'i('d from the low 1 -- · t · t 
nndulatin~ conntt·y ,;f the we,-;t coast c<'msistinor of Ctrlt·1, .. 

1
ter' ~ 1

1
1

1
1g mf t;tCa de 

·t 1 l ' .. ' · · t:-o ' ~ 'a e\s nnt.l'e 
'';I 1 < t'llst' gron•s of p:tlms, to tho hoi<! cre,;ts of the jungle-covere(l \Vest~ru 
l.lmts anti the nmlulatmg plateau of :\Irsore to the east. 



1.-TOPOGR.\PHIC.ll. srRYEYS. 

18. So. 8 Party.-Xo. 8 Party sun·eyed an area of 1.550 square miles in 
the :\Ialabar and Coimbatore districts and in the Cochin and Tnn·ancore 
States of :\Iadrns, and tra>ersed 18:! linear miles in the Tranmcore State of 
l\Iadras. The country suneyed in the plains consisted of paddy fields sur­
rounded by dense gro>es of palms, and, in the hills, consisted of forest which 
generally became denser as the elevation increased. In some cases, however, 
the hill tops were grassy, but, as the grass was generally very thil'k and bi~h, 
from a surveying point of \iew, it was equivalent to dense· forest. Survt:'y 
work was slow, laborious and expensive. 

EASTERS CIRCLE (ride index map Xo. 3 ). 

19. Xo. 9 Partp.-Xo. 9 Party was transferred to the Eastt>m Circle, 
after the close of the field season 1910-11. It sur,·en~d an area of :?,59:! 
square miles, on the l-inch scale, in the Singhhhfun, Ranchi and :\Ianbhfun 
districts and Orissa Feudatory States of the Bihiir ami Orissa Province, and 
4 square miles of forests on the 2-inch scale. A small amount of traversing 
of forest boundaries, ( 164 linear miles), was also carried out. The country 
surveyed was for the most part hilly and wooded. 

20. No. 10 Part9.-No. 10 Party surveyed an area of 2,760 square miles 
in the Kathii, Myitkyinii and Bhii.mo districts and in Mongmit State of Upper 
Burma, including 71 square miles of country beyond the Burma-China 
frontier which were sketched. 2,836 square miles were triangulated and 
traversed in the l\Iyitkyinii district and 192 linear miles of forest boundary 
·surveys were completed. 

The country lay in the >alley of the Irrawaddy between Kathii. and 1\Iyit­
kyinii, (omitting the portion near Bhiimo which was surveyed inl910-11 ), and 
extended eastwards through the Kachln hills to the Chinese frontier. It was 
partly flat and partly billy, but everywhere covered with dense jungle. 

The section employed in giving practical training in cada;;tral surveying 
to officers of the Burma Land Records Department continued to be attached 
to thig party until the 1st April 1912, when it was transfer1·ed to that depart­
ment. Officers of several years' standing as well as probationers were sent 
for instruction, and the former were also instructed in the rudiments of topo- . 
graphical surveying, but, as they were only allowed 2 months for this part of 
the course, they cannot be expected to have derived much benefit from it. 

One Officer, one Upper Subordinate and two surveyors were attached to 
political missions during the field season in X orth Burma. · 

21. No. 11 Party.-No. 11 Party surveyed a total area of 2,638 square 
miles of which 1,800 square miles were l-inch, 117 square miles 2-inch, 1,628 
square miles t-inch survey and 93 square miles l-inch revision survey. 

\Vork lay in Karenni and the Southern Shii.n States to the north, where 
the ground was mostly steep, rough and rocky and was sun·eyed on the l-inch 
scale, and in the Salween, Thaton, and Toungoo districts, which consisted of 
jungle-clad hills which were surveyed on the :!-inch scale. 

Triangulation was completed over an area of 3,950 square miles for l-inch 
survey in the Amherst and Tavoy districts of Tenasserim, and of 530 square 
miles in the Salween district for the :!-inch sur\'BY which was also carried out 
this season. 

22. No. 12 Part!f.-Xo. 12 Party sun·eyed an area of 3,359 square miles 
in the Khiisi and Jaintia Hills, and Kiimrii.p districts, and carried out trian­
gulation and traversing, preparatory to next season's detail survey, over an 
area of 3,250 square miles in the Kii.mrftp, Darrang and 1\owgong districts. 
The above survey was on the l-inch scale with the exception of 77 S(Juare 
milEs of reserved forest surveyed on the 2-inch scale. The couQtry under. 
survey consisted largely of densely wooded hills, open towards the highest 
parts, but mostly of the alluvial plains of the Brahmaputra valley, thickly 
populated for the most part but elsewhere consisting of swamps and large 
sheets of shallow water known locally as 'bils'. 
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Circle. Party. Locality. Chnrnctcr of Growul. 

N. No. I KMhtnir Srotc ... Hilly o.n(l tnountainous ... 

N. No. 2 Punjab ... Flat tmd npt•n plains C':tct>pt 
ll small bit of hill in the 
north .. t"-ti.St. 

N. No. 3 United Provinces ... Flat nllu,;olplains ... 

N. No. 4 United Provinces ... Plains ... 

Totals, N ortltcrn Circlo ... 

s. No, Centru.l Provinces ( V aricrl, chi<·fly wooded 6 hills. and Control India. Opotl cnHivntcd pluins ... 

s No. 6 Derilr and Ilydcrobnd. I Varied ... 
Intricate forests ... . 

!Iligh hills, mostly forest-

t .. Low undulnting, vory in-

s. No. 7 Mtldra.e, Mysoro, and tricnto. 

Coorg. Heavy jungle-clnd hills ... 
High forcst~clnd hills ... 
Low undulating, very in .. 

tricate. 

TOPOGRAPHICAL SURVEYS. 

Table showing Out-turns and Costs. 

1911-1912. 

3 6 j s 9 10 

Out-tum~. I Tohu I Diff,•r<ueo 
Type of Sl.ll'Vt'y. Scale. Out4,tm of fn1m 

I 
18unev on alii G.t~lO "'~"""' 

SUM"l'Y· :\rapping. I scUJ.cs. mil~s l"'f 
pru:ty. (u) 

~~J· milf.J, S']. milu. ,c;l· mii(s, Sq. mil(J .. 

SUITey ... l-inch 1,1S9 4,4S9(b) 4,4S9 -1,311 

Sur\'C'Y mul Rc~ l·iHch 
vision Survoy. & 

I ~-inch 

7,3ti9 7 ,36!)· j ,369 +1,369 

Ro,;sion SurrC'y !·inch G,lNj 6,187 6,187 +IS7 

Survey and 
SnJ~plemcntary 
Survey. 

!·inch v,~u7 5,807 5,807 -193 

...... ... . ..... 23,~52 23,Sii2 -HH 
--· 

Survey .. l~inch 
2,;~:} 2,750 3,4.j3 -~/•27 

Revision Survoy l-inch 

Survoy ... l-inch 1,3:!7} 1,-100 I,Hil -4,2J5 Sm·,•oy .. . 2~inch •108 

Survey ... l-inch 562 

Survey ... 1~-iucb ],059 
2,258 2,347 -3,653 

Survey . .. 2~inch 182 
Revision Survey l .. inch 423 
Revision Survey It-inch 119 

II 12 

Cf•-St·ruh' }'lot'r 
1\,tal co..~t. $qUt\l"t:' mil,•. 

8urn•y null 
.Mnpt;iug. 

R.J. R.•. 
t,30,2Si 30•1 

I,Otl,l Ill(•·) H··l 

s~.oua( .t) 13·7 

I,OI,Itl3(.-) IN 

4,2ti,O:W 17•07 

1.0·1 ,806 30•2 

08,621 66·6 

83,350 3~·6 

13 

Rl-~M.\.1\l\$. 

(b) :\(l,pping iH\'\111\ ... 
pll•tu. 

(l') Exdmling lht. 
-~::ns on lh,lhi 
~l\t''t.~itU S\ll'vt'Y• 

(•I) llx.,lmliur: 11•. 
4,ttHi (11\ u~~th' 

8pt.'dl\\ 6\U'\'ll)'. 

(to) Exohuling It. 
:.!,:Ho am\ H•. 
20, i:n on Q\wt.tl 
01\ntonttwnt 1uu 
Civil Lhll' S\11'\'\'Y 

..... 
0 



{Partly flu! enclosed, partly Survey ... l-inch I ,202l 
s. No. 8 l\Itu.lros woodl•ll hills. l,H7 1,550 -•1,.100 1,22,780 70•2 ... Flnt (lncloscll ... Survoy ... 1 ~-inch 2~2 

Hilly d('nsc forests ... Survey ... 2-inch 66 1 

------ ------
Toto.ls, Southern Circle ... ...... ...... .... 7,855 9,113 -H,SH•l •l,U9,10U .Jl•112 

.--· -
E .. No. 0 Sing--hhnm district o£ { Resurvey, Rcvi-

[ l-inch 2,D02) Chhotn Niigpur nml } Mostly hilly nml thicldy sion Surv(•y & 2,109 2,5Ut3 -3,·10·1 l,OI,!IjJ(/) :}0•2 Orissa l~cud1\tory wooded, und Supple. 2-iuch I ·d Stul<·s. men tnry Sur\'CY, ' . 
. 

{Snmy ... 
l-inch 2,1!H l E. No. 10 Uppc!r Dm·mn, 

} All dNINPly wood .. d; partly U(•\'iNion Surv<~y l~iuch 2HU 
]{ut hii, Dhii.mu, nml hilly uml pnrtly fl1~t. 1 I t!('Otmnissaucc l-inch 7I(y) 2,000 2,G8!1(h) -3,311 1,31l,7iol(i) .:;o·o 
Myitkyiuil districts. :)m·vcy. 

21o J Survey ... 2~inch 

E, No. II Knr.:>uni nnd ,Snlw(.'('n, Stcrp, rocky hiUR, lightly I Surv('y 18 inch ... I,HOO) 
'ruuugoo IUU} Wo()(lr-d in 1\:o.rc•IIlli ,.)Kl·~ ) Survey ... 2-hlCb 117 31i:J8 3,0:18 -2,:102 J ,ali, 170 :n·u 
Thnton <listrictfl, wh('ro low ju•1g}('-dnd 1 Hun·• .• ,. . •. t-ineb I,G~R I 
Lower Burmn. hills. \ Re,·isfon Snrwy 1-iuch {)3 1 

rsllr'f(ly ... l-inch I ,M;r.1 E,. No. 12 KhnRi nnd Juiutin 
} Purtl)· op•n nnd flat nnd Hl•Vi<tion Sun·t·Y 1-im~h 1 'j~ 

Hills nnd Killurnp l Supplrmontarj· l-inch J,,jaH 3,:J,j9 3,:J5V -2,G41 1,3U,Oili(i) a~·7 
dhstricts of Assum. }l.lntly Wt_IOJ{'(l nntl hilly, 

Survt•y, 
Surv~:·y ... 2~im:h .. J 

" 
----

Totnls, Eu.st('rn Cirde ... ...... .. . ..... 12,1S6 12,2M2 -11,718 0,07,018 4l•2ij 

GRAND ToT.\LS ... I ...... ... ...... ·W,Mta 45,213 --20,7Ul J 3,4:;, 113 :m·7a 

f••) The figu.rc f.,OOO (sqo.nre miles) from whil·h diffl.'r~.:ncCillll'C t~hOWll in column tO i.1 t~c lull out~ tum per party which it U Lotlf:d to attAin in tile tuturv, 

(/) Exeln<l<•H Jl; 
H,Mii fu1' lm 
VOI'Iiing uf Fol'l'li 
hounduril'lt 11111 

""· <hHIH lo 
}'lllljuL JIIILJtJ till 

I' 
g. 

(!/) 'J'rtUIH~bol'd~t 
l'lkl't<'hPd, 

1' 

(I.) J•:xdt!diug ru 
ClOIIIlRIHHnnu u 
fiUrvt•y, 

(i) ]~xolutl<~lt n, 
2t:i,i~:! oxpnwlm 
on OXJ'Iomlim 1 

t 
H 

HllrYI'i"' fHI'I'II 
LnUIH nry Hlii'VI•y 

uwl tmiuiug 11 f 
t1fJII!I!J'H of Jhii'IJJf 

Lunfl Ht•conb JJo 
rurtli/Nit, CoM 
1i~h owir•g I< 

t 

lurg'H urm' 0 

2·inch tmrvuy. 

U) Irwlwi•)H f'l!llt ., I 
foff•Ht lmuu•lur 
trtlV(Jrttiug w, 
ff'f!Orf)f:d HI~ jJU. 
ruu,ly. 

{ 

.... .... 



12 PART II. 

Table shewing progress of Topographical 8urueys, 7905 to 1912. 

Survey year. Seale. 

I < 

Northern : &H~thero j' E~tern I Total. 
Circle. ; Circle. 

1 
C1relc. 

i ' 

... 11-inch and J 

I 

• ,'Jq. mil~!. : Sq. mile-8 . Sq. mi/u. [·VJ· mi/ea. 

.i,995 1,660 IO:JO•> 1-g--
190;)-06 

, •- I l, t 1 ... 
2-inch 

8,659! 
I!JIJ6-07 do. 7,277 7,666 23,602 

... ... 
12,431 1 

JYQj..IJ~ do. ]4,;30 9.2.;6 36,217 ... ... 
I I do. li,9;jj 12,526 !1,;42 i 42,025 

1!108-00 ... --·I 
1009-10 i do. 23,8:!:1 : 12,532 9,7361 46,101 ... ou I 

... 1 do. j 27,528 i I 
I 

1!110-ll ... 13,171 9,218 ; 49,917 
:u.nd 1 ~~inch 

9,115 12,2!!2 45,249 J!lll-12 ... ... , do. 23,852 

~n.'WJ complclf:(l to fiu.to ... ... ······ 120,972 65.926 7-1.190 261,088 

I r Total of ll 
l-inch & J , 

.542,800 ·&28,800 1,821,600 Total Bff!ll/f included in ';50,000 topogn>J>hicall ~-inch ~~ 
progt UUIDIOe work II 

1 allotted. J 
I 1---

r! Totnl ofl 

---
I 

' l-inch & • I 
.Approximo.to nrmut remaining for Survey ' A-inch I 62!1,028 476.874 454,610 1,560,512 i work still f 

L remain-, 
ing. J 

' 

NoTE 1.-AH was suggested in the note on pnge 1:! of the General Repot·t of 
the Survuy of India for I910-ll, the question of reducing the scale of 
suney in certain regions hns now been considered, and the half-inch 
Henle has been accepted for a larger area than was contemplated in 
the original topographical programme. 'l'he exact figures showing 
the areas allotted to l-inch and !-inch sm:veys, respectively, are not 
to hand as yet, and only the total figures for both scales can be 
shewn. 

Tho reasons for this reduction of the scale of survey are as 
follows:- (I) to enable the completion of the survey programme 
to be carl'iod out by HJ35 if possible, ( 2) to reduce the expenses 
of survey in hilly, desert or other depopulated regions, where the 
one-inch scale for maps seems at present unnecessary. 

NoTE 2.-The figures showing the total areas included in the topographical 
pro~ramme of the circles and the areas remaining for survey are 
liuhle to futm·e correction, (I) because the limits of the several 
circles have not been everywhere settled, (2) because in some small 
areas surveys are not found up to standard and require revision. 
Tht>so areas gPt unavoidably included both in the totals for the year 
of actmtl sun·ey and in the totals for the year in which the 
!'evisimmry sm·vpy takes place, and the figures thus become slightly 
mcorrect. 

NOTE 3.-ThP small survey out-turn this year is due to the special surveys on 
which the department was engaged, viz., the Berar and Travancore 
l'orcst SutTeys, in both of which, owing to the dense jungle, progress 
was necessm·ily slow, also to the fact that 9 Imperial Officers were 
employetl on the Abor Expedition, Mishmi, l'lliri and Hkamti Lon" 
1\Iission Suneys on the North-East Fron~ier and in North Burro:. 
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IL-FOREST SURVEYS. 

:!:). The ft•re.<t surn·,-;; of the Year were carried out in eH•ry ea>t' bY 
the topo;raph ical parties· in who,_(: ~phercs of opt•ratiolls the fL;rc..:.,t s Ia~:. 
The .<nrTeys "·ere for the mo4 part on the :!-inch scale; hut ~ome wen• 011 

the l-inch scale. and fore:'t bonnclan· sm·,-e,-~ on the +-ineh seale were L'arricd 
out oYer a con~i~ ll'•ra hle area. ThP ec~,~is ion t~f C't~rta in art' a::; pre,·it..lnsl~- surYe·yt'd 
on tlie -!-inch sc;tle h!- the oil F,wc~t Snrn:•y Branch wa" also dt',•ctcJ . 

.Yortlicru Cird<'. 

2-l. Pilll_iaf,_--;:\o. :! Party ~nneyed an an•a of !H}·Stl ~quare miles of 
fo1·esb' inclmlin:c; reseiTecl and unelas,.ilietl fore,.ts ami rakh,., in the Lahor<> 
ami ~\.mritsar di~trict;; in connection with the ordinary topot:I'aphical ~lUTey 
on the scale of 1 inch= 1 mile. Of this arC'a ti-l >''(lHll'P milt'" hat! lwPil 
prt•Yiously sm·n-yed on the -!-inch "calc hy the o!tl Fort•:-t Sm·n•y llmneh. 

25. [.'uited Pr,;riure:<.-Xo ori;.:;inal forest sm·n•y,; wen• dotw, hut 
. 1\o. 4 Party smTeyed an area of n·5-! S<Jnare miles of the Dlotipnr l•loek in 

the Hahraich di"trict on the scale of 1 ineh = 1 mile in thL• com·se of lhL' 
ordinary topogrnphical work \Yhich had heen pn•,·iou"lY "lll'\'l'_\'etl on tlw 
4-inch scale hy the old Forest Surn·y Hraneh. 

Sont!teru Cirde. 

:?G. Ceutral Prorinr·r'."· ( !JI'I'aJ' Cirdt' ).-Xo. 6 Party eontinuetl thP 
topographical surn~y of lle1-iir ami Hyderiihiid during the yea1· under re\·icw, 
and all A ami B class forests and selected l' class forest, fallin~ in the area 
under sm·yey and in 5 of the sheets that will be sm·n•vetl next n·ar, were 
surveyed 01i the 2-inch scale am! their bou!Hlaries rii<>rouslv tt~wei·sed hv 
theo<l'olite and plotted on the 4-inch scale. All the 'fon~sts' sun·pyc([ nl't' 
situated in the Yeotmiil di~triet and, with the t•xception of the eastern 
two-thinls of the Kinwat reserw, the suney of all the fon•sts in thi,; distril'l 
has now ·been completed. The area suneye:l on the 2-ineh seale ammmtl'tl 
to 310 S<JUare miles and the houudary trawrsin).: to u:!U linC'ar milt•s. In 
addition about 181 linear miles of the bmmt!arieH of the A, B, and C elas,.; 
forc:<ts lying in the area proposed for detail snrn·y next season in til(' Alwin 
and Buldfma dish·icb, were tra\·er~ed in adnmce. 

27. Coorg.-In the course of its ordinary operations, 1\o. 7 Pa1·ty 
sun·cyed on the 2-ineh seale the Padiualknad Ghat and the Patti (;hat for(•st 
rescnes in Com·g. They embrace nearly the whole of the \H'stt>rn slope of the 
\Vestern Ghats up to the South Kanara and .i\l:t!ahar boundary on the west 
and the :Malabar district on the south. The area thus sm·n·,·e<l mnounte<l 
to 7:3 square miles. In addition to these, the smTey of ali Jmnmamallc 
boundaries, omitted from the work carried out in season l!JO!I-10, was · 
executed, together with the sur,·ey of the new realignment of the Drahmagiri 
forest reser,·e, thereby satisfying the wants of the Coorg forest anthm·ities 

. and completing the whole of tlw forest rcsencs in Com·g. No new theodolite 
boundary traverse was executed but the :i\Iadras Uevenuo SmTey trayer.~e 
was utilised as far as it coincided with the forest boundaries. 

28. Illarlras Pre:<ideuc.1J.-In the South Kanara district, 26 t·escn·ed 
forests including all extensions of less than one square mile in area, were 
sur\·eyed by Xo. 7 Party on the :!-inch scale, thus completing the smTey <•f 
all the resel'\·ed forests in this district up to date. The total area suneyed 
amounted to 77 square miles. 

In the South Coimbatore division, the portion of the Anamalai forest 
falling in sheet 58 ~., area 8~ square miles, was resmTeyet! on the 2-inch scale, 
by No. 8 Party, as the old 4-inch maps were found to he extremely inaccurate. 
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EaHtern Cirde. 

2!J. !Jihiir and Orissa.-The detail survey of only 4 sr1uare miles of 
forests was done this season and 164linear miles of boundaries were traversed 
in the Sin,hbhum and Chaibassa divi<;ions. The whole area for detail survey 
on the 2·hwh scale is 53 sr1uare miles of which 26 sr1uare miles will be done 
next season. 

:w. Upper JJuruw ( Nrwtltem Circle).-Dctail survey on the 2-inch 
scale was carried out of the Shwcgu extension, 'Vapyudaung, Uyahathii. 
rescr·vcs and part of the Xammi resene of the :Bhiimo and :\Iyitkyina 
divisions, 215 .~r1uare miles. Their boundaries were also traversed with the 
theodolite and also the boundaries of the I~oimaw, :\lolmyin, :N. E. extension, 
Nmrlrim, E. extension, :\Iawhun and Zigyun reserves, and part of the 
Xansonti reserve of the Kathii and l\Iyitkyina divisions, 1!)2 linear miles. 
These latter reserves will not be surveyed in detail next season, as the 
locale of opcmtions has been shifted to the northward. 

· 31. Soul/tern Shiin States.-The detail survey of the Tamhpak reserve, 
G4 sr1um·c miles, was carried out. 

32. Wext Salwem IJhiRirm.-The Dagwin and Lower Dagwin reserves, 
53 sr1uare miles, were surveyed on the 2-inch scale. 

33. ;l11sam.-. An are~ of 77 s;fl~a_re miles of the North Kiimriip Game 
lteserve sttnated m the Kamnip dtnswn was surveyed on the 2-inch scale. 

This area lies on the plains at the foot of the Bhutan hills and consists 
of dense klwgra grass and tree jungle. 
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III.-TRIGONOMETRICAL SURVEYS. 

GEODETIC SCH\'E\". 

(a ).-.1d r•>nomi•·,tf La! it n.f,·>. 

:)-!. -""· 1-J Parl_tJ.-Xo. 1:3 Party wa~ employeclonlatitut!e oh~t'ITatit>ns, 
the new Zenith Tele,-eope hy :\[''""'""- T. Cooke<'\:: ~nus !wing- u,.,.,] f,,,. the 
tir~t time. 10 ,ofatious in Bihiir ant! Ori>,-a were oeenpit•<L extl'udin!! llt>rth 
from the line Tianehi-Lohartiaga h1 :\[uza!l;u·pur. One ;;tation. Khajnanr, 
in the ~iwiilik:< was abo visited. The re;;ult,; of tht' nh:wrvation" an· ~!Yen 
in the following tahle :-

Station. Ht·i~ht. ,L•lngittHh·. 
G ...... ,ldic A!<ot~'l1•\Ulil·:tl 

..:\-\(. btitu·h·. htittllit•. 

Ft. ' 
I 

3,:;:,2 I Bulbul 
' 

:H 26 :!a :)j H·G:l ;.:}··!4-J:O·Ot),) 
: 

+"·~l 

Tcoua 'j.}() :-\4 1<\ :!4 ;H ;jS·H-~ ·JH•iti±O·Ht>1 + to·s2: 

::Uednipur j;;.) 

I 
~-~ :!:! .,. J H·H!! :!:.?•:l;•ttHH\1 +.v:tt ·" 

Xnaou ::.it S-l H .,. 
a~ 3';·;.H -l,j.·ti-t±O·H,~>'.I +7·-:u I 

_,, 

Jaliilpur ::!3:! 84 :!3 :!ti 3 3!}<.1:! l.)•.}fi±O·ti-t:l +ti·H 

.:\Iabwiirl :.1,1.4

1:} 8~ J~ !!3 26 ·l·!lli H·~'i±O·n:,t +!·:12 

:linhiir 1,606 ss lll 2-1 H :!0·;'18 :n·t:!f'Q·n:~l +l•l·:.!l 

Bihiir 3~1 sa 31 .,. -· 12 :w·n.j 3H·27±0·U-4S +t.;·:!:! 

Duhauli 1S9 SJ 20 o· -· .;o lti•23 Z:.!·9H±o·n:,:! +•i·-;t) 

Pahliillpur 175 8.') .,. _, 2H ~ 21·01 :!';·2-l±iNt-t'; +•>·:J;j 

Khajnaur 2,576 ';7 53 31l 16 23·G3 ii6·;n_±n·us7 -:!t>·n:i 

A positive value of (A-G) denotes a southerly nt.traelion of the 
plumb-line. 

35. The deflection at llihiir is the largest southerly <letlL•t·tion as ret 
found in India, that at Teona being the secowl largest. Tht> dL·et·pa~c ·in 
deflection between Teona and Bulbul and between i\[ahilr and Malm:il"i 
indicates an excess of gravity between these stations and makes it prof •ahlo 
that the "hidden chain" of high density has been crnssed in pa~siug from 
one to the other. 

( (; )--Pemlulnm Operation.,·. 

36. ,Yo. 14 Parf.ij.-No. 1± Party matle penrlnlum ohset'l"ations <tl"!ll" 

the same area as that covered by the latitude operations, only one ohst.:n'el" 
being available for this and No. 13 Party. 

The table annexed gi\·es the results of the observations. The lal').,:o 
neaative values at the northern stations should he noted, these being gn·nl.et· 
th~n have been hitherto found in similar localities. 

The obsermtions at Sultiinpur were made in 1910 hut have not hithPrto 
b~en ,rnbli~hed. 

The investigation into the theory of 
continued and some results are published 
India, Vol. III. 

isostatic compensation has J,.,en 
in the Record.~ of the Snrn·y of 

Captain Couchman has suggested that Colonel Burnu·tl's hypo! ht·..;is, 
(that the Imlo-Gangetic allm·ium is covering a crack in the snh-crnst of the 
Earth), shonlLI be regar<led as supplementary to Hayfonl's theory of i-;ostasy 
and not as antagonistic to the latter. 



St':\DL\RY OF HESL'LTS. 

L ' 1 ILo ' I I 
I 

I Hdzht Oh«·rve<l J C . C'on:<'·ti<>lll 
!!,. ':=.y 

C'nrf('('tiron 11,,=•1 l'lll'l\'o'h-..1 
Stntions. 

··tJ'"' "· j ""'''"' "·t aht~\'C \' } f ~ll'l'f't.'tHIII tnr t'•'IT\'\'ft'<\ (t•r H~·i!,:ht, !i.lh'O f 1I. I iilr lll\$$. !I ,-"'f. 
~l. S. L. I .,, "'" .~. Terraiu. (" llo•i~ht. ~~""'' un•l 

y, ~I' '"'/ f'· ~ 
1 Tt•rrnin. 

--- --------- -- ---
• . , . F~d . D,~tws. /)/f/118, n!IJ,,$, 1'/11, /),1//11,,, Jl!f/P /1, /)!flU'S, n_,,,u~. JI,IJIIt.~, 

Jnt•ln ... ... . .. 2·1 31 .;~ Sl -n ·l'i I !l78·S.jG +O·OH -0·017 n ti";S·UOO Hi~·-~1'3 ~·i~'l'\!t;J +tl·un.i -tHH:! 

Dnlton,wanj ... . .. . .. 21 2 5 ~I I 707 !)jS·S~j +O·OBI\ -O·O~.i 0 !l7S•.S!l3 !ljS·SH."\ !lj~·NH\ +t)·H:l'.! +n·nni 

Rnnchi ... ... . .. 2:1 23 i) /{,j HI 2, lli'i' ~liS·Hfll +n·:W:! -0·070 0 OiS·9!l:l tliN•S17 lli'S·St~ +tl·Oi tt n·ont 

Onyn ... ... . .. N 47 12 s:; 0 :.Hil 1)j'S·SR l +O·O:H -O·Ol:J 0 !)jS·!llH !lis:·no.-. !17:-1·!11:~ +tH\0,1 -~0·01\N 

Mongl1.)l ... ... .. . 20 22 Ci3 $(j :.!S 1 iH 078•000 +O·OH -o·oo.; Q n;s·n:.!:l UjS•!HS H'i~·!J:,I -O·n:11 -O·O:ll\ 

Arrnh 
"' ... '" 2J :u 10 ~I 30 IAH ms·o1s +O·OtR -0·007 n 9j8·!);)G OiS·9:!!l !lj~·!ltl'i -n ·n:n ~o·o:~s 

SnMrl\m ... ... ... 2·1 57 21 .~:) GO 3·10 !JjS·!lO:J +O·P:J2 -0·012 0 n;~·na.~, !178·H:!:~ l)jS•!l:,!,) +O·Ottl - 0·002 

J\.foghnlf'ulrni ... ... '" 
2,; 17 3 s:1 n <)* .. 

-·II 07R·Ol!l +0"02·1 -0·000 0 1\78•1\ I~ H7S·H:l·l \lj:-1·~1·li -0·01\·1 -0·1\1:1 

nuxnr ... ... "' 2.i 31 ·12 s:J ,)f) 20i 1\78·033 +O·OW -o·oo; 0 !li~·fM:.! H7S·Pt.i ll'iS•\11lH -O·OI(i -n·o~:\ 

J\fu?.ttffh.rpllr ... ... '" 211 7 ;j Sti o· -" ]'j'!) fliR·9~·1 +o·on -0·000 0 07S·O,;J fliS·O·I;) mn·onn -0·1)[)() -0·01)1 

Mnjlmuli llnj ... . .. . .. 26 li •W R3 Ml 2tn Oi1Hl2S +0·020 -O·Ot\S 0 OiR·O IR fl7R·O 10 !ljO•Ot!l -0·071 -0·070 

Oornkhpttr ... ... .. . 2f>H i),'j 83 2:} 257 078·9311 +0·02·1 -0·000 0 OiR·!HiO fliS·Ot,J H7fi·O."I2 -0·1\(12 -O·llll 

RuJtii.hpur ... ... ... 26 16 6 S2. 5 3J.I 07R·9;J9 +0•020 -O·Ot I 0 flj~·!lflS !l/~Nl77 Oj!)•(ll j ,_.,()•0:.!0 -0·010 



III.-TRIGO~O)IETRIC.li. Sl"R\EYS. 17 

TRLL"'\Gl"L-\TIO~, (ride Ind.,s: )lap ~o. 12 ). 

37.-During the year under report Xo. 15 Party carried out Principal 
and Secondary Triangulation. 

(a).-Principal Triangulation. 

( i ).-Th_e SambalJ-ur Series was commenced. This meridional series 
emanates from the side :Bhursu, (XLIX}-Harihiirpur, {L), of the Calcutta 
Lcngitudinal 8eries in L'ltitude 23~, LongitudE> 85', and at first trending to 
the south-w€st till it lies astride the meridian of 84', afterwards extends 
southwards with a >iew to junction with the East Coast Series at L'ltitude 
19°, Longitude 84'. During the season the series was carried as far as 
Latitude 22'. 

(b ).-Secondary Triangulation. 

(ii).-The Bliir Senes was completed between the Khanpisura and the 
Great Arc Principal Series. It lies along the parallel of 19'. 

(iii)-The Randti Series in Latitude 23° was completed between the 
South Parasniith in Longitude 85° and the New Sambalpur Principal Series 
in Longitude 84'. 

_ ( ir).-The Villupurtim Serit•,; running tlu·ough the districts of S. Arcot . 
and Salem in Latitude 12°, and connecting- the Great Arc and the South 
East Coast Series was completed. ~ 

(r ).-Tile Madura Series. This Series, of which only the building of 
stations has so far been accomplished, lies along the parallel of 10', between 
·the Great Arc and the South East Coast Series. 

(ri).-· Bombay Oily T1-iangulation. A network of triangulation to sen·e 
as the frame on which to construct a large scale survey of the city and island, 
based on a side of the Bombay Longitudinal Series has been commenced. · 

1 rii).-lt"a.<lnn'ir Secmular!! Operations. Triangulation has been carrie< I 
from the northern end of the Kashmir Principal Series in the neighbourhootl 
of Gilgit along the Hunza and Kanjut Yalleys with the object of forming 
a connection with the Russian Triangulation near the Beyik pass in the 
Taghdumbash Pam11·. 

The table below gives details regarding the observational work on the· 
different series :-

SDl\IniARY OF P ARTICDLARS. 

No. of Stations observed at ... ... 15 l~l 
., ,. newly fixed ... ••• 13 11 
•• .. built ... ... 17 ll 

Len!!th of trinngulo.tion complet<>d in miles. 112 100 
0 

, , still relllilining to : 
b'; done ... ... .. 180 ... 

Area of triallgulation in sq. miles ... 2 . .ii0 988 
f T. & S. 8-inch 

Theodolite used ·· · · · · ! 12-inch VI Micro. 
Number of triangles observed ... ... 21 ' 13 

,, astronomical azimuths observed. 1 ! .•• 

Maximum triangular error ... ... 1"·~26 6"·34 
A~eroge triangular error ... ... 0''"473 2''·17 
Mean closing error in Lat. ... ... ... 0"·03 

" .. " I.on:;r. ... ... ... 0'"0:J 
, .. ., height .. . ... ... 22 feet 
,. ,. ,. azimuth ... .. . ... l'•-1 
u ., .. log side~ the unit being 

1 
124 

1 
the se~Pnth decimal PiuCe . . . . . . ... 

Bbir. 

26 
2:! 
3.) 

176 

so 
2,764 
8-incb 
:\Iiero. 

2-l 

3''•72 
o··93 
(>'1*18 
o··M 

14 feet 
1"·27 

I Villa- ~~~!i::y I' , purom. TriA~· Ynd•m. Dowhny. 
, gulation. 

20 
16 
16 
99 

1,106 
8-inch 
llicro. 

18 

4"•05 
}ll·j7 l 
0''•013 
0"•06 
6 {('Pt 
3"·i3 

9 
8 

21 
40 

1!0 

6-inch 
Micro. 

7 

6 

6 

··• 
7b 

8-inch 
Micro. 

180 I 38 



PART II. 

TIDAL OPERATIO);S. 

:;8. .Vo. lfJ P<J.rty.-OIHerv&tion• were hken by m~ans of self-~gis~ering 
tide-gauge~ during the year, at the sb.tions enumerate;lm the followmg list:-

I D t Xumbcr 
, Date of • ~te of ;ears of 

I oornmi!DCCl?~:~t j of clrJ!fln~ of : o&v:rva­
of ohservatwns. i ob~u.twns. j tions. 

! : , 

1 Aden ... ~ 1~79 Still worlring I :13 
• '1 K h' r ' JsG8 1'18<J •Ja; 45 • ar~c 1 ... 1 I I><~! Still working ; 32 l 
3 1 Bmnlmy, (,ArH"Jllo Bllndn.r) .:. : J,:Si~ , 3-l 
4 r Bmuhay, (Prinoo•s Dock) ... ' lti.~l'l 24 

.

1 

1 , , ~ ... o IS90 , 10 •• -
s liM ms ··• r i R•~tnrted 189:5 Still working ~ 17 j .. J 

6 Kidderpt>ro .: . . lf:S~l ., 1 31 
1 ! lLmgrwn ... ! 1 ii~O ,. I 32 
ij I l'ort llluir ..• ,1 MHO .. 32 

9 :II<Jubndn { ~~i,.md 1909 Still 
1!:~king I ~ l9 

REXAEK.S. 

! • s~ tide-gauge work· 
mg. 

3!). In addition to the above, readings to tide-poles were taken at 
Bbavnagar and .Akyab. 

40. 'l'bc 9 tidal observatories at work were inspected during the year 
and the J'egistrations have, on the whole, been satisfactory. 

41. In tho following tables are given the annual and decadal percentages 
of error,~ in tho predicted times and heights of high and low 'water at open 
coast and riverain stations :-

Percentage of errors in Predieted Times and Heig!tts at open coast stations 
from Automatic Registrations. 

L~ TurE. I L'i liElOIIT. 

Number Within 15 minutes Within 8 inehes 'Within -.\;-of mean Year. of 
stations. of actuu.ls. of actuals. range u.t springs. 

I IH.W. I L.W. H.W. I L.W. H. W. I L. W. 

]902 ... ... ... . .. 9 76 67 94 95 96 96 
HJII:J ... . .. . .. . .. 8 80 77 92 93 9! 94 
1004 ... . .. . .. . .. 6 82 7> 99 98 96 96 
lUH5 ... ... . .. 7 82 79 96 95 96 97 
!fl06 ... . .. ... . 6 85 81 96 97 94- 95 
lUH7 ... ... . .. . .. 6 84 R'l 98 98 98 99 
liiUli ... ... . .. 6 84 Rl 98 97 99 99 
JfiUO ... ... . .. 6 t;J 86 97 97 97 98 
lUlU ... ... ... . .. 6 Sl R3 98 98 95 96 
1911 ... ... . .. 6 84 84 98 99 97 98 

--- . 
AY••rnJ.ro of 10 yf'nr." ... I • • » •• 8:! 80 97 97 96 97 

Perl'ellll/ge of errors in Predicted Times am! Heights at 1·iuerain stations 
from A utomatie Regi;:lrations . 

j I Is TnrE. Ix HEionr. 

Yellr. 
Sun;bcr Within 15 minute.:~ Within 8 inches Within Tv of mean 
stations. of uctuals. of actua.ls. range at springs. 

H.W. I L. "-r. jH.W. L.W. H.W. ! L.W. 

Hl!i2 ... ... . .. . .. 2 63 5-! 76 53 96 90 
JllO:J ... ... ... . .. 2 i},) 61 70 60 88 87 
lH!i4 ... ... 2 -15 61 -· 65 w 95 ·-llJU;j .. ... . .. 2 52 62 -· 57 9i 92 ·-lU\lG .. . .. 2 59 5:1 74 64 92 95 
IU•17 ... ... . .. . .. 2 ;;s -17 78 60 96 90 IUOS ... ... 2 58 .'}!! " 60 9i 92 
l!IUU ... . .. . .. 3 61 ,)9 69 65 93 92 
lUlO ... ... . .. 3 57 52 63 71 89 9-1 
W1t ... .. ... a 65 51 6S 66 90 90 

Avt•rnJ:o of 10 years ... ... ······ 57 I 55 -~ ·- 62 93 92 . "' 4.?. lldal obsermtwus durm•7 the commg year will be continued at 
the 0 observatories now working. "' 
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LE\"ELLL'\G OPER!TIO~S. 

-!3. Xo. 17 Parlf!.-Three tletacbments w<>re employ<>tl as untler :-

( i )--Xo. 1 Le>elling Detachment was employetl ( tt) ou cheek-lt•velling 
the line Khushiib-Shiihpur, ( ;, ) continuing the line Khu~hiib-Sh:"thpur to 
Lahore, (c) leYel!ing from Sargodha along the railway line as far as Katlirpur 
Ran near 2\[ultiin, (d) le,·elling at D-Jlhi in connection with the sele~·tiou of 
a site for the new CapibL The o:tt-turn amountecl t~ 6:!i mile~. whieh 
includes 2:33 miles of sin;;le leYelling at Delhi. 

The heights of 6 prim:<ry bench-marks and -!-U secontlary beneh-nrtrks 
were determine<! by double le,·elling. In the D-llhi levellin; the hei;ht-:> of 
12-! :;econtlary bench-marks anl 1,8;>2 temporary hen::h-nurks w<Jre deter­
mined. 

The line Shiihpur-L-thore completed the m:tin circuit of le,·elling L'\horo­
Riiwalpindi-Khushiib, Shiihpur, Lthore. .A.ccepting the Yalnes shown in the 
line-forms for the new lines, and those shown in Volume XrX ll of the 
Operations of the Great Trigonornetric:tl Survey for the old line, the circuit, 
-!-!7 miles in length, close5 witb an error of 0·1-l~ of a foot. This closin" 
error will be sligl~tly altered when the new work is reduced to orthometri~ 
terms. 

(ii ).-No. 2 Le\·elling Detachment was employeJ on new le,·elling (a) 
Dumpep 1:id Sythet, Karimganj ami Akhuam to Comilla, (b) Kat·imganj to 
Silchiir, (c) .Akhuara as far as possible towards Dacc:t. The total length of 
this work was 3~7 miles aut! the heights of 26 primary and 26-! secondary 
bench-marks were determined. Among these were included 11 Great 
Trigonometrical Survey stations. 

{iii ).-No. 3 Levelling Detachment was employed on new Je,·ellino- in 
Burma, (a) from t.Iinbn to Salin by t•oad with hranch lines along the b1~nks 
of the Salin Chonng, (b) from Frome to Rangoon along the Irrawaddy 
embankments rid Henziida. and :i\Ianbin. The out-turn nmounte<l to :1!13 
miles. The heights of 7 primary and 361 secondary bench-marks wore 
determined, including one Great Trigonornetrical Survey station. 

Progress in eonnection and con.<lrttction of sftuul!t rd bntr!t-nutrkx. 

The standard bench-marks at Sylhet, Silchiir, Comilla, Henz:id:t, Promo, 
Salin, and l\Iyana.ung were connected. Standard bench-mm·ks ha\·e been con­
stl1lcted at the following places and will be connectetl during the next field 
season :-Barisiil, Dacca, .i\Iymensingh, Chittagong. 

Closing of let:elling circnit.<-During the next field sea~on it is hoped to 
close 2 le\·elling circuits in the Punjab and one in Burma. 

)1..\G~ETIC SURVEY. 

44. No. 18 Parllf·-Two detachments, each under a Provincial o!liccr, 
were employed on field work, a third detachment was employed at Head­
quarters in initiating the reduction of the declination data of the Sun·oy. 

45. The field detachments were employed on the fletailed examination 
of the Deccan trap area in Central Indi1t and Hydembml St<ttc where eou­
siderable abnormalities are met with ; they also obseiTed at rcpe1tt stations 
in the vicinity of their work. 

46. The officer in charge ma-le comp;wative ob~er\·ations at the 4 
Surrey base stations and at Ali bag magnetic observatory an-1 visited 3 7 
repeat stations. 

During the season the ,-alues of magnetic elements were determined at 
78 new detail stations and 7 4 repeat stations. 

-!7. TVork during re~e.<>'.-'--The computation of the pre,·ious season's 
field work and the reduction and tabulation of the base station results for 
1911 lmYe been completed. 
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The investigation of the instrumental differences in Horizontal Force has 
been continued and will, it is hoped, be shortly completed; this investigation 
which involves the determination of the probable errors of observation of 
the l:;urvey standard has proved more complex than was anticipated. 

48. The mean values of the magnetic elements at the Survey base 
Stations for 1911 are as follows:-

Latitude I 

I 
Obl!fflVatory. & Dip. I Declination. H. F. V.F. 

Longitude. 
' 

0 . " < . 0 . C. G. S. I C.G.S. ' 

DohmDon 
po J9 19 N) ... E) IN 44 2•0 E 2 29·2! ·33238 •32136 
( 78 3 19 

j22 46 29 N} 
Darrnckporr• ... N 30 4~·· E 0 49·9 •37337 ·22220 

! 88 21 39 EJ 

f18 M 45 N} I 
Toungoo ... ~~N 23 3·0 E 0 19·31 ·38853 ·1653:! 

{ 97 27 3 E, 

Nd. { ~~ 
13 60 

I 
Kodaikonal ... j, N a 62·0 w 1 0•2 •37515 •02536 

" 27 46 El 
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PART III. 

OFFICE WORK. 
I.-HEADQUARTERS OFFICES. 

::IIAP PC"BLlCATIOX OFFICE l ,.;,{,- iwlex maps at ewll. 

49. The classes of maps, for the publication of which the Hea•l•ptarh'r> 
OJiices are responsible, may be enumerated as follows:-

( a )-The topographical map of India on tlte seale of 1 inch= 1 mih. 

(b)-The topographical map of India on the ,;cale of l inch= 1 m le. 

(c)-Geographical maps 011 the one-millionth scall'. 

(d)-General maps on small scales. 

(e)-Special maps. 

50. The fin;t duty of the offices is to publish the l-inch aiHI }-im·h map,; 
prepared by the fielu parties and circle drawing otlices from thL' topnt:mphieal 
surveys in progress. 

51. (a) Tlte map nf India on tlw scale of 1 in <"It = 1 mile.-Dnrinl,.: the 
year 236 sheets of the new map haYe bee11 receiYed for pnhlicat.ion an•! li:i!l 
have been published. A large proportion of the sheets inelude<l in tlw 
fdrmer figure were received towards the close of the year ton Ia te for 
publication. 

52. Of the 20! sheets surveyed in 1910-ll only 7 sheets had not hcen 
received by the 30th of Septembct· H112, as compared with 6! shceb, tho 
corresponding arrears on 30th September 1911. 

53. Index maps Nos. 4, 5 anu 6 at the c11d of this report s!Jow tho pt·o~n·s~ 
of the publication of the new 1-ineh map, ami the table below gives the nnnual 
output of its sheets since the modern topogmphical surveys were bc).:un :-

1V05-06 

1906-0j 

19Qj.08 

1908-09 

1909-10 

1910-11 

1911-12 

Year. 

... ... ... 

... ... .. 

... ... ... 

... ... ... 

... ... ... 

... ... ... 

... ... ... 

Total printed 

Total in programme 

X umber remaining for puhlicution 

I 
... I 

I ... 
... 

. .. I 
I .. . 

... 

... 
I 

.. I 

1-Ixcn (ST.\XH.\ltll) SHE-ET'S PH!XTi:ll. 

--

XortiH~m SouthNn Eash·rn Totnl. Cirde. Circlt•. Circh•. 

-- -

... .. . ... 
4 I '" 

.; 

16 'l.i ~2 .r~a· 

35 . 39 r.s 1-12 

.. , ·- .JI r.9 )82 

,j 1 39 n· .o ll.j 

tiS 33 ;j!i; l:tU 

----
2!6 Ifi.~ 2-12 (j.,jf; 

--------------
2,0ii7 2,101 

----
!l,li'i2 

• Two sheets, 55 ~ and [Jlj ~. formerly ehssifiL-tl as preliminary i..,,.uc•, hu.\·e bee-n rN:!U.'I.'Iiflelllu rn•kh:nl lll:t<:d,.. 

54. In addition, 13 l-inch sheets prepared from modern rc\·enuc sttlT")'S 
have been received, and 23 have heen published a~ preliminary editions. One 
old style sheet prepared from mouern revenue surveys has also been received. 
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55. To maintain the existing stocks of old sheet.s, o~ to give effect to 
important alterations due to th? development of commumcatwns, 40 sheets on 
the l-inch scale have been repnnted. 

56. (h) Tke map of India on the scale of ! inc~,= 1. mi?e (vide fnrie; 
map No. 10).-This map is prepared in "degree sheets '!bJC~ mclude 1 Xl., 
or the area covered by 16 one-inch sheets. The publ.ICa~wn of the maJths 
still in its infancy but the fair drawing of several sheets IS ;n progre~s. . e 
following table shows the work in front of the department m connectiOn w1th 
this map:-

Northern ldoutbern I Eamm Totals. 
Circle. rei e. Circle. 

. 

1 I ~ 
1 l>ogreo ebcot•, printed in 19ll-12 ... ... 

Total number of degree sheet. in 11rogramme ... liO 
t 

HO 450 

57. During the year 4 "degree sheets" have been received at Head­
quarters and one h11;s been published .. Expe:imen.ts are ,being made t~ 
ascertain the most smtable method of representmg h11ls on degree sheets 
but no decision has yet been arrived at. 

58. Pending the preparation of the new map, 13 sheets on the scale of 
t-inch=l mile have been published in degree sheet form from the maps of 
old surveys, and 149 sheets of the Indian Atlas and 6 district maps on the 
same scale have been reprinted to replenish stock. 

59. (c) Geographical maps on tke one-milliontlt sea/e.-Nine sheets 
were rublished, two of these in outline only without hills and one as a provi­
sion a issue. Progress has been made with the compilation and drawing 
of the sheets remaining to be published, ( Vide index map No. llt One 
old sheet has been reprinted. 

. 60. Until the modern surveys have extended o,·er comparatively large 
areas and have been published on both of the topographical scales, the 
one-millionth serieH of sheets, each of which includes 16 'degree' sheets, and 
256 l-inch sheets must continue to be prepared from old surveys. Hitherto 
t,he hills on these mups have been shown by shading, but in order to express 
more fully the availuble infonnution regurding heights and orography in 
general, it has been decided to show the orogrupby of the sheets to be 
pnlJ!iHhed in future by the "layer" system. Under this system the height 
above sen-level is indicated by a series of colour tints, which in the case 
of tho one-millionth maps will probably be graded from light green for areas 
between sea-level and 250 feet, through J'ellows, browns, purples and red to 
pure white for areas above 25,000 feet. The application of the layer system 
mvolvos the compilution of approximately accurate contour lines, which may 
delay the publication of the remaining sheets to some extent, but this 
disadmntage will be more than counterbalanced by the increase in the 
amount of information which the 'layered' sheets will give. 

61. An international committee, which assembled in London in 
November 190!1, decided that it was desirable that an international map of 
the world on the scale of 1 : 1,000,000, should be produced, and that the 
respecth·e Govommcnts should prepm·e and publish the sheets of the. maps· 
in which their tmTitories were included in a uniform style prescribed by the 
~·ommittee .. The Indi~n. Government bad already. begu!l the preparation of 
1ts own sor1es of one-nulhonth sheets, and these differ m several important 
features from tho international map, more particularly in the size of the sheets 
which include 4'x4• instead of the 4•x6' of the international sheets and in 
tho use of the foot as the unit of height measurements, instead of the' metre. 
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62. The Indian sheets could not be altered to agree with the interna­
tional series as they form the key to the whole system of nomenclature and 
arrangement of the topographical :'beets, and because the heights and contour 
intervals must be shown on them m feet ; and if the Sur>ey of India is to con­
form to the international ruo\·ement, it will be necessary to produce the inter­
national sheets as a special series, in addition to the regular one-millionth 
series of the country. '~r ork on the preparati<;m ?f the special series can only 
be undertaken as occasiOn offers, but a begmnmg has been made and the 
engranng of one international sheet bas been begun. ' 

63. (d) Small scale Generalmaps:-The outline en!!l'avinoo of the new 
32-mile map of India and adjacent countries is nearing c;mplet'ion. It has 
been decided to show the hills on this map by the 'layer' system and to publish 
it in 1913. 

6-!. The preparation of a new 32-mile map of India showing railway 
stations has been begun, and is nearly finished. The map will be published 
before the close of the calendar year. 

65. A new edition of the railway, canal and road map of India, scale 
32 miles= 1 inch, has been in band. 

66. The preparation of a series of maps of Southern Asia on the scale 
of 2.oo~.oou• (about 32 miles=! inch), has been under consideration for some 
time and in response to the demand for a modern map of Persia which has 
been steadily growing of late years, it was decided last year that a becinnin<> 
should be made with the Persian sheets ; the rough compilations of two of 
these, 'Northern Persia' and •Southern Persia', have been received from the 
Simla Drawing Office ; the latter sheet has been drawn and is now under 
publication, and the drawing of the former is in progress. The two other sheets 
which include parts of Persia, namely the "Afghanistan" and "Bahichistiin" 
sheets, are still under compilation at Simla. 

67. The recent provincial changes are being given effect to on the 
plates of the general maps of India, and maps of the reconstituted province of 
Bengal and of the new province of Bihiir and Orissa have been prepared. 

68. The annual edition of the Railway Administration Map on the 6-!­
mile scale, showing information up to the first of April, was produced in May. 

69. Progress has been made in the engraving of the new index maps; 
7 of the 42 which include the Indian area have been engraved. 

70. (e) Special 111aps :-N umerons special maps, diagrams and camp 
plans were prepared for the Coronation Dnrbar at Delhi. In addition to these, 
a special two-inch topographical map of' Delhi and vicinity', and a more detailed 
4-inch map in 4 sheets with an extract map prepared from it in one sheet, 
have been published, and a 12-inch enlargement in seven sheets has been 
begun. 

71. As usual a very large number of special maps, plans and diagrams 
have been prepared for the different departments of Government, for Army 
Headquarters and for officials tln·oughout India. Among these are census 
maps, administration maps, postal maps, and railway diagrams. 

72. l\Iany of; the d~partmental publications of the Survey of India, 
its pamphlets and papers, become forgotten and lost, because they are not 
published in a regular series with a serial number attached to each. It 
frequently happens now that a Sun·ey officer conducting an enquiry is unaware 
of the existence of a previous paper dealing with his subject. For thi.~ 
reason Colonel Gore in 1899 initiated the 'Professional Papers' of the Sur,·ey 
Department. These Professional Pape_rs _are publishe~ in _a ul!iform ~tyle 
and are serially numbered. They are d1stnbuted to foreign hhral'lcs, mm·er­
sities and surveys. A complete list of the published Professional Papers is 
included in each successive paper. It bas, howe,·er, been found that the 
series of Professional Papers is not by itself sufficient, for there are many 
reports and papers of the Survey Department which are published for dcpm1-
mental use, and which are not intended for world wide distrilmtion. It has 
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therefore he en decided to ha;·e a ,;eeond ~erie~ of papers of the Survey of ~nd}a 
entitled "Departmental Paper:.;" and numhe1·ed >;erially and to include w1t~m 
it all papers which are heing published ford<>p;uinwntal u.-;e .. The e~sent1al 
ditli~renee betwwm the sm·ir~;; of 'Pwfe.-;,;iorm.l Paper;;' and the serws of 'Depai:t­
meutal Paper;;' will be their di . ..;tribution, the former being iss•1erl to the pubh_c, 
the lntter beirw confined to the Survey of India and other Government of Indm 
dcpruiuwnts rGJ(1 to indh·iduals who are specially interested in the progress 
of tlw Survey of Inrlin. 

. 73. Tlw following rlepartmental publicatiom were printed at Calcutta 
th1s year:-

( 1 ). Prof,;;sional Paper ~o. 12. "On the Origin of the Himalaya 
;\Iountains," hy Colonel S. G. Burrard, V.S.I., RE., F.R.S., 
l:iurveyor (Jenera! of India. 

(2). Topogi·aphical Hand-hook:-
Chapter II.-"Con . .;titution and Org:wisation of a Survey 

Party." 
Chaptm· IV.-"Traversing and its Computation." 
Chaptm· VI.-" Fair ;\I:Lpping." 
Chapter VIL-"Trans-fronticr l{econnaissance." 
Chapter IX.-· "Forest Surveys and Maps." 
Chapter X.-" Heproduction of the sheets of the one-inch 

.Map." 
(:l). "Hcport on a trial of the Equipment of the 1st, (Prince of 

\Vales' Own), 1-lappcrs and ~liners for reproducing maps in 
the field" by Lieutenant A. A Chase, RE. 

74. .:\. list of the departmental publications printed at Debra Dun 
this year is given on page 30 in the Hcport from the Debra Dun Offices. 

DRAWING OFFICE. 

7i). Tho Drawing Office continued its normal work of compiling and 
~upplying material for the engraving of all the general small scale maps of 
the dcpat·tmcnt and the fair drawing of such of them as are printed by helio­
~:incog:mphy, the mttintenance and correction of the office copies of all the 
mltp~ of the dcpttrtment, and tho hring:ing up to date of old maps which had 
to bo reprinted. During the year work was done on 29 sheets of the India 
ull!l Adjacent Countries Series, on the scale of 1 ,u.,~,oou' on 2 sheets of the new 
f::iouthcrn Asin Scrim;, on the scnle of t;oo.

1
>,ooo' and on 37 sheets of the general 

maps of India, on various scnles. 
Tho propamtion of degree sheets from the old Atlas sheets has been 

continued anti 21 such sheets have been taken in hand. 
Of nmps, on various scales, which had to be reprinted, 89 were worked 

on during tho year. 

Uorrections or additions were made to 125 sheets on various scales 
which had been drawn by parties and circles. 

Of indexes, provincial and district maps, and large seale plans of cities 
nnd cantonments, 81 were worked on during the year. 66 sheets of extra­
dopartmentnl work were taken in hand. Amongst these were many maps 
nn<l plnns for the Census oflicials, nnd one entirely new dt·awinn- for the map 
showmg the name and posit.ion of every railway station in India~ 

·l-l Hhects of misccll:tneons specimens, svmhols, &c. for departmental use 
were t!tken in hand. " ' 

iii. The. work of the ollice copy or rec~n:d section is always heavy; 
?very new .rmlwny and cannl and every adthtiOn to main roads, or change 
m b~nndnr1e~ has to be a(l:Iet~ on the oflice cop~es of all the maps of the 
dopm tment; the recent pronncml rearrangements m Bengal alone affected 
~60 of our sheets. 
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EXGIU. \L'\G OFFICE. 

1 •· The Engnning Offiee has been employed on maps on the seales of 4 
miles to 1 ineh and •·"-":·"''· and on all the geneml smaller scnle maps of the 
department.. 

Considemble progress bas been made with the new edition of the S:?cmile 
map of India in 12 sheets and this map wjll be finished during the 
coming year. 

A considerable amount of work still remains to be done on the new 
64-mile map of India, which will not be finished for 2 or 3 years to come. 

Corrections have been made to the 96, 128, 192 and 256-rnile mnps of India 
and a new map on the 128-mile seale bas been published during the year. 

The engravin!r of the first degree sheet, ( :Ko. 38 K ), based on surn'ys 
subsequent to 1905 has been taken up and is nearly finished, this map will be 
published early next year. Fh·e sheets, (Xos. 34, 4i, 53, 83, !t.J,) of the u,! .. .,.,. 
series bave been worked on during the year, and one sheet of the Interna­
tional map on this scale was commenced. Kumerous district, provincial, 
miscellaneous and index maps have been prepared, or corrected. Amongst 
the publications under this head is a new edition of the map of Calcutta on 
the scale of 6 inches to 1 mile. 

iS. The normal employment of the office for some years to come will 
·be as follows:-

( i) The completion of the new 32-mile map of India and Adjacent 
Countries, and the revision of the plates of the. 6-1-mile map. 

( ii ) 'l'he engraving of those sheets of the India and Adjacent Countries 
series, on the scale of •. ~.ooo• ami of the degree sheet and !-inch series which 
are likely to be most in demand, as including important towns, big military 
centres and manceune areas. 

( iii) One sheet of the international map of the world on the scale of 

1,uuo,uou• is in hand, and additional sheets will be taken up as occasion oHers. 

PHOTO.-LITHO. OFFICE. 

79. There has been a general increase of work over 1910-11 both in the 
number of maps printed and in the total number of pulls, which has 
necessitated a considerable expenditure on o\·ertime work. During the ycar, 
231 sheets in new l-inch (standard) form were publi~hed, including prelimi­
nary and prm·isional editions, new publication and reprint editions to rcplenixh 
stock. Of these 222 were in colours, 4 in bla(·k and brown, mvl 5 in black 
only. This shews an increase of 90 such sheets over 1910-11, and of 15 over 
1909-10. Sixty-one degree and fourteen 1 , 111~.000 sheets, (includingre>prints, &c., 
as above), were also published. 

80. Some progress has been made in connection with the production 
of layer maps. The difficulties in producing and securing good registration of 
the mrious layer tints have been ~uccessfully smmounted, and satisfactory 
results have been attained. Two layer maps are in proof stage at prest'nt, 
and will shortly be printed. 

81. ·with a view to keeping abreast with the latest printing met bolls, 
a new rubber offset printing machine has been installed. It is too early yet 
to judge the results of printing from rubber, but it. is hoped that the new 
method will offer material admntages. · ·· 

82. In the month of l\Iarch this year the large Zeiss "Apochromatic 
Planar" lens indented for in 1906 arrived. The makers experienced ~cat 
difficulty in making tl1e prism for this lens; and it is understood that m·er three 
were rejected by them as un~atisfactory before a successful result was 
attained. The lens has a fecal length of l,iOO mrn, working at an aperture o 

1
J.

5
• It has been tested at full scale on· a 46-r inch x :J3 inch plate, and 

__ found quite sqtisfactory, _\Yith a small aperture, a plate 50 inches x 40 inches 
can easily be covered. 

' 83. A glass plnte polishing machine has also been installed. 
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TABULAR STATEliEST OF OCT-TURX OF PHOTO-LITHO OFFICE. 

1 2 i 3 I 4 I 5 I 6 I 7 I 8 9 

I ! 1Xumherof 1 St:xnER oF l!APS n.:DITED. 
' Recovered impr~on.s 

Year. C<><t of . V;:_lue of tl in cu.•h or pulle<L t I 
I 

Extra I REl(~EKS. 
office. ou tum a . by book- (Litho. Dey"'rt- depart- Total. I COKt-rati..1J.. I debit. • only here mental. mentaL I 

,:bewn). , I 
j I n.. I I I I R•. IU. 

1f!00-10 ... 1,04,4!14 2,13,894 .1.586 • 1 •• ';4.180 I 2,6971 1,053 3,750 

1910-11 ... 1,&1,193 1,77,900 00,693,1,383,!47 2,5.>9 ' 1,1 CJ.1 3,663 
. I 

2,6861 1,2631 3,9-!9 1911-12 ... 1,47,867 2,01,394 I 24,904fi l,5fH,49G i 

• Thi• .11h,ws a. dQCT.e:viO. This is due to the fad that the M."lp ReCflrd and Issue Office now despatches nnd ehar!l:'es 
lor nearly aU the utra-depn.rtmcntal ma~ prinlt.::d by the Photo.-Litho. Office. 

tThU. 48 in atatomcntll of praviol18 yoors only include!! litho. imprese:ions. 

In addition, there wero HQ,Q,j6 half-tone pulls and 437,820 line-block pulls, (chiefly Weather Charts). 
• t 1102.1100 " ,. anrllll,300 , , m 1910-11. 

WI agams 114.8·16 " .. anrl 68,390 H n in 1909-10. 

Tho output of tho Type Section is not included in tho above statement. 

Tho Typo Section pnbli .. hcd i.938 pages or itctru, 1,131,012 copies, 2.014, 766 impre.'lsions. 
· t f 14.604 u or ., J,:!:J,j,J61 , 2,104,755 , in l9W-ll. 

as ngams t 12,185 ., or , 1,435,0l:J3 n 2,615,735 , in 1909-10. 

MAP RECORD flD ISSUE OFFICE. 

84. The gross face value of the maps received from the ·printing offices 
during tho year amounted to Rs. 2,28,331. This sum includes Rs. 16,235, and 
Rq. l3,0GG, the fnce value of maps printed in the Engraving Office and at . 
Dobra Diin respectively. 

85. The following table shows the maps printed and received and their 
face values :-. 

Nm1nEn oF D!FFERn"T 
lUPS OF EACII CLASS 

Class of maps. RECErrED, 
Sca1o. Value. 

New publica-
tionsand Reprints: 

. New Editions. 

Rs. 
(I) Googrnphiolll maps ... ... Smull & Y mious 2 2 5,il2 

(II) Indln nnd Adjnccnt Conntrlcs (llclio) 1 
10 ... 

l~OUO,UOO 2 5,300 
(III) Qnnrte~·-inch ollCot.•-q Dcgn-o sh('{)ts f'Iodcrn) ... 1 inch= 4 mil!'S ...... 3 1,500 It do.. Pn•ly. &: Prm·l.) ... l inch= 4 milPs 35 1 16,636 ,. do. from old material) ... 1 inch= 4 miles 13 ~ 4,950 (<I (Old at·l'lo sheets) ... . .. 1 inch= 4 miles 1 9 4,020 (IV) l-inch iStnn;lnn.l) Hhccts-tl ~lodem) •.• ... l inch' 1 mile 159 2 81,149 b ~l)rf>liminaey) ... . .. 1 inch = 1 mile 23 ······ 10,730 c Old atylo) ... ... 1 inch= 1 mile 13 27 I 7,467 

{V) Provincinl m11ps { 1 inch= 1 G miles' } ... . .. l inch=32 milesj 1 3 1,780 (Yil Distrlot maps ... ... I inch= 4 miles . ..... 6 l,GOO (VII AUn~ Rhf'{>ts .•• I inch= 4 mil('s 
{VIII AdminiMtmtion R('port mnps 

... ...... 149 l4t~77 ... 1 inch= 8 miles 1 17 675 (IX Pinus of CitiPs ruul Ctmtonm('nts ... Ynrious 34 12,809 (X TrUutJ.rull~tiou ~tnd trnvcrso charts Various ...... ... 22 47 1,465 ~XI) Iwk:t mnp.q ... ... Yarious 24 5 3,0!l0 ( ll) l\Ii&.!£>lltm(l{)us maps ... ... T'nrious 2i3 35 45,031 
Totals ... ······ 611 311 2~28,331 

Co=sponding totals for 1910·11 --
••••u .;u 323 2,17,431 
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86. The total number of printed maps issued during the year \\'"as :?,88,633 
of an agg-regate >alue of P..s. 1,39,270. The details of the sales were as 
follows:.:::::: -

GoT"ernm£-nt officials 
India Office 
De-partmental is.rnes 
Pril"ste indiriduals 
Agents 

Sales to 

Totals for 1911-12 

Corresponding totals for 1910-ll ... i 

N wu'"*r of ms.ps.. 

2'.:!0.':'37 
1, ;~·2 

SS.!?:M 
:!-l.·UO 

3,-t,)9 

2SS,633 

MATHE:\IATICAL IXSTRU:llEXT OFFICE. 

Rs. 

'; l,6:l<t 
:!,061 

4!!.7:H 
Hl.tkd 
3.l~~l 

87. During the year under report, ri:., from 1st April 1911 to 31st 
:March 1912, there was a marked improvement in the denmmls made on this 
office, compared witll those of the preceding 2 years. This is clearly illus­
trated by the following table:-

Value of Instr1t1nents issued to Publir. Oj}i<'ers. 

1909-10. 1910-11. 1911-12. 

1/8. Rs. 

2,6.;,18{ 

As a result, the pt·ofit and loss statement shows a profit of Rs. 6,20-!, 
(as against a loss of Rs. 6,891, shown in the statement for 1010-11), on this 
head. 

88. On the other hand, there was a shrinkage in the work done as tho 
following table will show :-

Value of work.done in tlte works!top. 

1909C10. 1910-ll. ' 1911-12. 

n •. 
2,01,32.9 

The profit and loss statement shows a loss of Rs. 4,716, (a~ ag:tinst a 
gain of Rs. 10,6i3, shown in the statement for 1910-11), on this hen.d. This 
loss was partly attributable to the absence of the Junior Assistant l\!nnagor 
on leave, the work during his absence devolving largely on more or loss 
untrained assistants. · 

89. The following table shows the number of employes at the en•l of 
each of the last 3 years;-

1909-10. 1910-11. 1011-12. 

486 318 330 
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90. The following table shows the average number of employes and 
their pay:-

1909-10. 1910-11. 1911-12. 

2!16 at Rs. 69,836 29i at Rs. 62,981 

!Jl. It may be noted as pointed out in last year's report, that certain 
standing charges, (representing supenision, rent, interest on plants and 
material, depreciation, clerical labour, &c.), have to be incurred, irrespective 
of the work coming to the office, and consequently, the so-called profit and 
loss in connection with the working of the .Mathematical Instrument Office 
depends on the demands received for instruments to be supplied, and for 
work to be done. In calculating profit and loss, a percentage is allowed to 

· be taken as credit, (25 % over book Yalue in the case of issues and 10 % in the 
case of work done), and an increase of demands means an increase in the 
amount of this percentage, re>mlting in probably a gain, and a shrinkage of 
demands means a reduction in the amount of the percentage, resulting in 
probably a loss, the standing charges remaining the same in both cases. 

!J2. Below are given the usual comparative figures .for "the la'?t three 
years:-

Totu.l iAMUCH to Puhiic OffiCNI as ahO'\\'D: in the PrOfit 
and Lomt statf'IDf'ntK of storC'a. 

Valuo of rf>pairs to inatnmwntA received for repairs 
awl retnrnod in n Rerviccnhle condition. 

VaJuo or inHfnnnt>nts n·ccivcd from Government 
Officers whon no Jon~nr requirffi. 

- Book Vlllno of tho stock of instruments, &c., in 
HPn'ietmbh1 St.orc. 

Dook vnhto of tiw· Rtock of iDBtrumenh!, &c., in ·~· 
UoJI!drnl,Jo Stor£'. . 

Totul \'nlut' of work done in the 'Vork~hop ···I 
Vnlue of iustnmH!nfH. manufuctUI'f'd in \Yorhhop for I 

florrit•enhh· Htorl'. 
V1~hw of iuRtnmumtM pur~hiL"t~ lCJenUy ... 
Ynluo of iuMtrutm•nbl flllll umtt•tin1& obtained from i 

Engluntl throu~h the Dirt•ctor G(ln('rul of Ston>s, i 
I 

1909-10. 

&. 

2,38,332 

65,774 

53,446 

10,22,554 

81,381 

1,88.411 
53,035 

1.948 
2,12,921 

1910-11. 

R•. 

64,1>6 

33t428 

9,20,925 

69,371. 

2,01,329 
6!,698 

2,380 
40,8H 

1911-12. 

Rs. 

3,25,633 

oil,9H 

~i,228 

7,46,0-t'i 

70,460 

t, a.sit 
61,4~1 

4,578 
47,HS 

!l:l. Dm·ing the year the stock of all the three stores the Seniceable 
the. Hepairahle nnd the .Material Stores, was taken, and the discrepaneie; 
notice<! have been adjusted. , 

!l-t '.The working of the office on the whole bas been '"ery satisfactory,­
and the nnns of the Profit and Loss accounts have been carried out so that 
tho otlice has done its work without practically either gain or loss. ' 

!15. During the year the following items of importance occurred :- -

( 1) The Abor Expedition, l\Iiri and l\Iishmi l\Iissious were 
equipped. · 

(2) The Field Press was again got ready for ti:ial at manreuvres. 

(3) A little progress was made in the manuf~cture of lenses. 

( -!) The extension of the dividing shop was completed. 



IL-DEHRA DUN OFFICES. 
SPECIAL OPEIUTIOXS. 

96. The new _apparatus for the comparison of standards of length which 
has been designed bv Sir D:n;d Gill, K.C.B., F.RS., is on its way out from 
England, and-parts of it have already arrived. 

97. The apparatus is primarily concerned with the measurements of 
geodetic bases bnt is of so complete a nature that with its aid it will be pos­
sible to determine the length anrl thermal const-ants of almost any bar that 
has suitable terminal marks inscribed on it. 

98. There are two distinct and separate parts of the appnrntus. The one 
is for determining the lengths of the wires with which bases are measured in 
the field, and the other for determining the length of the bar with which the 
wires have been measured, by comparison with the primary stnndard. 

99. The primary standard will frobably be a metre of pure nickel. It had 
been intended to employ a metre o silica-glass, which seemed to have many 
advanta~es over other materials, but the metre of this kind in the possession 
of the National Physical Laboratory at Kew has shewn signs of secular 
change, and it would therefore be unsafe, at any rate until further knowledge 
of its behaviour bas been accumulated, to look upon it as a primary standard. 

In addition to the metre of pure nickel tbc.re will be a metre of invar, ( 36 /', 
nickel, 64 % steel), and a 4-metre bar also of mmr. 

The last named bar will be used for determining the 24 metre length with 
which the wires are compared. 

100. Tbe equipment formerly in use in India consisted of a set of 6 Colby 
Compensation bars and microscopes and a lOft. standard bar of wrought iron. 
The latter on account of th~ large size and somewhat irregular outline of the 
dots that define its length, is unsuitable for work of the refinement that is 
nowadays looked for, and the Compensation bars, though highly ingenious, 
are laborious to use, and tbeir complexity makes it ditlicult to account and 
allow for the residual uncompensated changes of length, due principally to 

' differences in the temperatures of tbe bruss ami the iron bars of which they 
are composed. 

101. The Trigonometrical Survey has never possessed any apparatus for 
determining tbe coefficients of expansion of its standards of length and it was 
very necessary that this deficiency shouhl be made good. 

102. The seismograph has been irr action ami certain improvements 
have been effected. 'l'he pill<tr even yet appears not to have settled finally, 
and adjustments for period han• to be made from time to time. A numhct· 
of earthquakes have been recorded and the distance of the cpiccntre 
estimated, showing satisfactory agreE'ment with the estimate from the Simla 
sei~mograms. 

103. Photographs of the sun have been taken on 336 days, tho sun 
being obscured by clouds on the remaining days. 

104. l\Ieteorological observations have been continued as usual at 10 
a.m. ·and 4 p.m. throughout the year. As the results, with the exception of 
rainfall readings, are no longer re<Juired by the Meteorological Department, 
certain changes in the times of observing will be made from January 1913, so 
as to make the obsermtions of greater practical use for Survey operations. 

CO":IIPUTING OFFICE. 

Geodetic wo1·k. 
105. Numerous computations, comprising conversion of coordinates for 

trans-frontier degree triangulation charts', deduction of dynamic and 
orthometric heiuhts of rock-cut bench·marks along various lines of levelling, 
reduction of :Zimuth obsen·ations taken on the Abor Expedition, and 
preparation of Table XVII, Auxiliary Tables, have been carried out. 'Vork 
also has been done in connection with certain magnetic questions, size of the 
Earth, and the International Atlas. 
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106. Twenty-one spirit levelling pampl!Iets and ?2 triangulation charts 
have been pas~ed through the press and pnnt3d durmg the ye:tr: the total 
number of the latter now am::mnting to 112. 

107. The following pnhli(::ttio:H h<tve been printed:-

(a) "~ote on a change of the axes of the Terrestrial Spheroid 
in relation to the triangulation of the Great Trigono­
metrical Survey of ln<lia" by J. dcGraalfHunter, .U.A.. 

(b) ")fiscellaneous papers relating to the measurement of 
Geodetic Base; by .Jaderin Invar Apparatus." 

(c) 

(d) 

(e) 

Profes~ional Paper Xo. 1:t "Investigation of the theol'y 
of Isostasy in India," by )fajol' H. L. Crosthwait, R.E. 

"On the Deformation re:mlting from the method of con­
structing the International Atlas of the \Vorld on the 
scale of one to one million by nl. Ch. Lallemand." 
Tmnslated by J. Eccles, l\I.A.. 

"A note by :\L1.jor C. L. Robertson, C.~I.G., RE., on the 
representation of hills." 

Ammgemcnts have been made for the storage of all tiEl Professional 
Forms which a!'e now being supplied from this office. 

Geo!Jrap!tic Work. 

108. Some topogmphical triangulation ha• been finally adjusted, and 
some is at present in hand. Explorations in Tibet m'l.de by Indian Explorers 
at difl'erent times have been combined chronologically in one book, w-hich is 
now being sent to press. 

109. The following reports have been printed:­

(a) 
(b) 

Report on the Survey Operations, Mishmi 1\Iission, 1911-12.' 
Ditto ditto Hkamti Long .Mission, 

1911-12. 

(c) Ditto ditto .1.\Iiri l\Iission, 1911-12. 

PreserMtion nf TJ•iuonomelrical Stations. 

110. 1,117 stations were repaired by the district officers at a cost of 
Ri. 6,612-4-3. Out of 3!0 districts from which t·eports al'e due annmlly, 
20 failed to nmke returns. 

DRA WIXG SECTION. 

111. The following t-able show.; the volume of work undertaken :-

Cla.ss of map. 

Scientific din~'TUJns and charts 
Oeogr!L})hicnJ nmps1 -

1
- scale 

1,000.01.10 
Do. do. Luycr system. (specimen) ... 
Do. do. lltnllll('r scnlo 

l\[i!lCl'llluwom~ itult•xes, plans, div.gmms; '&c. ··· 
TritUlJr..'"!.tltLtiQn charts , . , ~ 
L:•vt'lling clmrb 
Coron1•tiou Dnrlmr mnps 
Spt'Cinl mnps-Hktunti Long )fission ... 

Do. do. for Doctor Stein 
Extrn D{lpnrtment~tl nmps-(1) Distri•ct map ofJ··· 
Ho11~iltrpur, and (2) Country between Ambiili and 
P4luput.. 

Number of sheets 
in htwd. 

0 

ol 

I 
2 
2 

3ol 
I 
0 
0 
0 

0 

Number of sheets 
drawn and sent 

to prn;s. 

9 

1 

0 
2 
5 

58 
23 
8 
3 

17 

2 



II.-DEHM D"L""X OFFICES. 

PHOTO.-ZJXCO. SECTIOX. 

31 

112. 1,550 mlps and di:tgr-tms ware photogr.tpheJ against l,SU itt 
1910-II, >ery little work w • .s received for photogmphing during the months 
of Febru3.ry, ~hrch, ani _-\.pril which account.s for the slight falling o!l'. 

113. The number of impressions pullecl was 289,116 against 29!.118 in 
the previous year. The lithographic machine W:\5 employee! t hronghout 
the year printing the maps of Dr. Stein's exploration, cantonment m:tp~, 
forest maps, triangulation and le,·elling charts. 

1 a. The letter-press machine and ster<Jo-t:·piug plant lm n1 he on 
installed awl erected during the year. The letter-press nnchine \HS em­
ployed thraughout the year printin5 dep:wtm3ntal form<, the uumher of 
impressions pulled was 265,615. 

FOREST l!AP OFFICE. 

115. The number of m!tps, of the gross face value of Rs. H,6!l9, issuotl 
to the Forest and other officials and to the public dm·ing the year, wa,; 
10,453, which is a decrease of 6,859 from last year. The sum re:J.Iized by sales 
amounted toRs. 2,681, against Rs. 1,72! in the previou~ ye:tr. Of this 
amount, Rs. 2,096 was adjusted by book-debit and Rs. 585 accructl from 
sales to private individuals and trading companies. 

116. The following table shows in abstract form, the work dealt with 
by the Office :-

NultnER oF SnEETS.. 

Class of map. 

Inblllld. Drown nn<l sent I Pul1li~hett to prt'ss. 

l-inch, 2-inch. and 4-inch maps of Forest Surveys 17i 99 108 

Provincial, Divisional, and District Forest maps 16 12 2 

Working Plans and :Uiscella.neous maps ... 17 26 16 

Totals ... 209 t:n I 126 
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IlL-ciRCLE AND LOCAL DRAWING OFFICES. 

XORTHERN CIRCLE DRA WIXG OFFICE. 

117. The nonnal main work of the _office w~s the exami~:::~~ ~! 
l-inch {standard) sheets drawn by the van~ms larbe~i :3~it~~:ft suneys 
mar<rin and examination of a few sheets owmg 0 sma . h ( t d d)' 
t·IIe drawing of degree sheets and the examination of a few 1-~c 

0
sffian ar 

' U •t d p · Drawmg ce sheets compiled and drawn in the late · m e rovmces · 
118. The following is a summary of the work in hand and sent to 

press·-. 
Number of Sheets. 

Clan of map .. Scale. 
Sent to press. In hand. 

i 
160 l-inch .gtrmd~U·d) HhC(:t8 • • • . .• ... ,1 inch= 1 mile 62 

! o. do. [2nd Edition) ... Do. 0 3 
Do. do. ll<•printa) ... .,. , Do. 1 1 
Dn. do. (Preliminary) I Do. 0 6 

::: 1 inch=4 miles i 9 4 Dr>s.,'TN' tdwet.oJ ... ... 
9 38 ur tonr :nt rna. ... . .. '12, 16. 64 inches 4 C 1 ll( ps 

lfiMClJJlnn~onx maps, (Delhi) ···I 
=I mile 

0 4 

SOUTHERN CIRCLE DRAWING OFFICE/. 

ll!J. The final examination of 55 l-inch {standard) sheets and the fair 
drawiug of 5 l-inch (standard) sheets, 4 degree sheets, 4 sl~eets of the n~ap of 
the l'eriyiir and Pmnbiyiir Catchment Areas and 20 speCI~l forest ed1t!ons 
were completed ; tho fair drawing of 25 standard sheets whrc~ were rece!ved 
iucompleto from parties was also completed. '!'he fair drawmg of 2 1-mch 
(Htandard) sheets and 3 degree sheets was c?mmenced but not ~ompleted. 
Cow;idcmble assistance was given to partres to complete then· current 

·mapping. 13 Jmpils were trained in drawing and typing. 

120. The Photo.-Zinco. Section undertook most of the photographic 
and Vandyke work rer1uired by the parties. 

121. The only sheets reported as suneyed in 1910-11 which were 
unt ~uhmittod for publication before the 30th September 1912 were the 
following:-

Sheets 48 11~ 1J and 58-} 

EASTERN CIRCLE DRAWING OFFICE.· 

122. During this season the office dealt with the maps of season 1910-11, 
wlwn there were only 3 parties in the circle. 

1:?3. Out of the 41 sheets completely surveyed, 40 were sent in by the 
pnrt ies for examination and publication. All of these but one were forwarded 
to l'aleut!a_for publication before the end of the season under report, aud 
the rt•mnmmg one was forwarded in October 1912. Fifteen of these sheets 
eo~1tained foreign territory, of which only reconnaissance surveys on the 
!-me!I scale nr!" in existence, and they were completed to margin in the 
dr:nn;1g office by _enh!rgement of the t-inch surveys. TwelYe sheets were 
snlnmtte~l oth~nnse mcomplete by the field parties, and were completed in 
Um <h:nw~ug ofhce, a~d during recess 12 draftsmen were lent to the parties 
to assist m the mappmg of the current season. 

_124.. One degree sheet map was drawn and forwarded to Calcutta for 
pnhhcahon und 8 are now in hand. · 

l:!ii. One cantonment map was drawn and forwarded for publication 
and also one triangulation chart. 
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BEXGAL DIU.WIXG OFFICE. 

(Standard Jfappi11!1 S..ctim~). 

126. The following I! l-inch (standard) maps with a mapped. ~rea. 
of 3,477·66 square miles have been submitted during the year for the 
publication of a preliminary eiition of each :-

72 ~~·· .~ •• [.!,].(old style 30 inches X 15 inches, brought up to margin 

f d d "t" ) L 0 P - 3 B or a secon e 1 1on , 6. 10, 13, u• s, 1, :2, ' 2, ti' 

and the following 17, with an area of 3,252·72 square miles, lun·e bl'en 
compiled during the year and submitted for the preparation of prints for 
supplementary survey:-

127. The following four l-inch {standard) sheets which were completed 
m former seasons for surveyed areas are still held up fm· the iucorpomtion 
of the material of districts J alpa.iguri, Ga.ya and Hazariba.gh, no new work 
having been done in them during tile ye<tr :-

78 D -<) ~ ~. 0' ,_ 16' 13 

128. The following 57 l-inch (standard) sheets with an approximat.e 
area of 13,942·-16 square miles are in hand for the public:ttion of either a. 
preliminary edition or of prints for supplementary survey :-

63 H?li/ 

72 L 
11~ 12, 15., 16' 

6 • K L 0 P -<) C 
~ t·• Hi' 9 la' 4, 9, 13' 1, S' I_. - IU 11 I • 1 I" I'' -· , a.-t.6,o,l'l, •• :.., '· "• " 

G 

73 ¥' 1,2,3.~5,6,7' I,:!,a,~,.s,6,;~s.u:.~,lltl:.!,l3,H,l.J~l6. 
Five sheets, riz. :-72 .g and 72 11, 12~15, 16, were pmctically ready but 

unfortunately could not be sent in for publication before 1st October and 
hence could not be included among the maps submitted for publication 
during the year. 

129. · In addition to the above, the following 32 l-inch ( stand;u·d) sheets 
which were drawn in previous years iu pencil fur thiintt mapping- pnrposes 
are still in pencil but will gradu•tlly be inked up for pub I ictttion :-

64 6 ~ S 10 u
0

1·' U 1" 1" 1 72 J·'OIO!' :1 l - (i,. s 9 1~ 11 I·' n ll t·' 73 l '' .: U I'' •'''•••·•-~"•o -ru ,,.l.l~·••••-••••'' ,., .. ,,1 

130. The following examination, correction 1tnd colouring work has also 
been done:-

(a) 

(b) 

10 uncorrected proof$ of l-inch (standard) sheets lmve hf'en 
examined and corrected. 

Fiscal limits and cultivation have been coloured on 20 un­
published black prints of l-inch (standard) sheets. 

(c) 26 published black prints of l-inch (standard) sheets lmve been 
coloured. 
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PART IV. 

WORK FOR OTHER GOVERNMENT DEPARTMENTS. 

131. As in pre>ious years the Riverain Detachment of the Xorthern 
Circle was exclusively employed on the rh·emin and rectangular surveys 
required by the Punjab Government ( ride page i ). 

132. The Mathematical Instrument Oflice supplies and repairs certain 
classes of instruments for every Government department in India including 
the Army Department. 

133. Y arious forest surveys were carried out by the parties in the 
different circles (?:ide the special report on Forest Surveys, page 13 ). 

134.- The survey of the QueUa Cantonment and chi! shttion was carried 
out at the instance of the Chief Commissioner anti Agent to the Governor 
General in I~aluchistiin (~:ide page 7 ). 

135 The sun·ey anti fair-mapping of the Cantonment of Santa Cruz 
were completed ( ride page 8 ). 

136. The Pambiyiir Catchment area in the Tmmncore State of Madms 
was sun·eyed and a combined map in 4 sl1eets on the 2-iuch scale of the 
Periyiir and Pambiyiir Catchment areas was fair drawn. 

13i. A section of No. 10 Party was employed in l:{iving practical 
training in cadastral sun·eying to officers of the Burma Land Records Dep1trt­
ment until the lst April 1912, when it was transferred to that department 
{vide page 9 ). 

138. SmTey detachments were attached to the Abor Expedition, tho 
M:il'i and l\Iishmi Missions on the N. E. frontier, and to tho Hkamti Long 
:Mission in Korth Burma, and executed reconnaissance surveys for the Foreign 
and Army Departments. 

. 139. The reproduction, for other departments, of maps, plans, and 
illustrations that do not require to be redmwn, does not interfere . with the 
normal ·work of the Survey of India and is always undertn.ken when asked 
for. On the other hand, the amount of drawing and compilation that cn.n 
be done for extra-departmental purposes is limited, and is necessarily confined 
to urgently required and important work. 

140. During the year special drawing and compilation have been done 
for the following:- · 

The Government of India. 

Local Governments and Administrations. 

The Chief of the General Staff. 

The Coronation Durbar Committee. 

he Railway Board. 

'Ihe Census Commissioner. 

The Post Master GeneraL 
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'Illu~trations were ·reproJuced for the following m 
)laps, plans, or " 

addition:- . 
General Officers Commanding Divisions and Bngades. 
The Director-General, ~Iilitary Works. 
The Director Geological Survey of India. 
The Director~General, Commercial Intelligence. 
The Director-General of Observatories. . 
The Consultino- Architect to the Government of Indm. 
The Ollicer on °Special Duty for En(1uiry into Prices. 
The Engineer Oflicer on Special Duty, Delhi. 
The Cbief Inspector of )lines in India. 
The Imlian :Museum. 
The Superintendents, Government Printing. 
The Director-General of Archreology in India. 

· The Superintendent, Hindu and Buddhist Monuments. 
The Co~trollcr of Patents and Designs. 
Tho Great Indian Peninsula Railway. 
Tho East Indian Railway. 
The Bengal-Xagpur Railway. 
The Eastern Bengal State Railway. 
The Bengal and North-Western Railway. 
The Karachi Extension Railway Survey. 
Local Census i;uperintendents. 
Sanitary Commissioners. 
Chief Engineers. 
Forest Department. 
Police Department. 
Postal and Telcgra1ih Department. 
Agricultural Department. 

1-11. Some work was also done for public bodies or societies, such as 
tho Port Trust Commissioners, Calcutta and :\hdras, the Indian Astronomical 
Society, the Calcutta. School of Art, the Photogra.phic Society of Bengal, 
&c., and in a fow ca.ses, for private firms. 

1-12. A surveyor from No.1 P,u·ty accomp'tnieJ ::lin Bullock iVorkman's 
expedition an.d surve_r~•l. an nm:1 o~-~66 squar<J_ mi!e.; on t_he_ sca.le of 4- in~h = 
I mile on a.nd m the ncuuty of the ~1achen gh~c1er m B;tltJstan. The ordmary 
pay nnd tmvelling expenses of the surveyor were paid by the Survey of India, 
all othet• extra expenditure being met by .i\Irs. Bullock iVorkman on the under­
stawling tint the m·.tp w01;l~l he placet! <tt the disposa.l of the Survey of India 
on the rctnm of the expe,htwn. 

l-!3. 17 ma.ps were drawn and compiled a.nd 30 maps reproduced at 
Debra Dfm of Dr. Stein's explorations in Chinese-Turkestan and \Vestern 
Chinn, HJOG-08. 

H-±.. A numher of a~tron?mic:tl, barometrical, . and hypsometrica.l 
obsermt10ns, taken hy Captam Bmley m the conr;;e of a JOurney from Pekin 
ncross China to Smliya., India, have been wot·ked out in the Compntina Office 
at Dehm Dfm. 

0 

. 145. A. section of the . ~ilnla Drawing: Office is employed solely on 
nnscelhtne·•ns work for the .i\hhtary and Fore1gn Departments, and has turned 
out n large number of maps. 



36 
PART IV. 

.• d for the following in 
'1I!ustrations were -repro:..uce l\Iaps, plans, or 

addition :- · d " 
D. · · and Brwa e"' General Officers Commanding !VISIOns '"' · 

The Director-General, ::'llilitary Works. 
The Director, Geological Survey of India: 
The Director-General, Commercial Intelhgence. 
The Director-General of Observatories. . 
The Consultinrr Architect to the Government of. Indta. 
The Oflicer on "special Duty for Enquiry int~ Pnces. 
The Engineer Otlicer on Special Duty, Deihl. 
The Chief Inspector of ::\lines in India. 
The Indian ::'lluseum. 
The Superintendents, Government Pr~nting .. 
The Director-General of Archrcology Ill Ind ta. 

·The Superintendent, Hindu and Buddhist Monuments. 
The Co~troller of Patents and Designs. 
The G1·eat Indian Peninsula Hailway. 
The East Indian Railway. 
The Bengal-Na:,.amr Railway. 
The Eastern Bengal State Uailway. 
The Bengal and North-·western Ra.ilway. 
The Kariiehi Extension Railway Survey. 
Local Census Superintendents. 
Sunita1y Commissioners. 
Chief Engineers. 
Forest Department. 
Police Department. 
Postal and Telegmph Department. 
Agricultuml Department. 

l·H. Some work was also 1lone for public bodies or societies, such as 
tho Port Trust Commissioners, Calcutta and l\Iadras, the Indian Astronomical 
Society, tho Calcntta School of Art, the Photographic Society of Bengal, 
&c., and in u few casos, fm· private firms. 

142. A .. nu·ve.vor fi'Om No. 1 p,u·ty <tccomp•tnieJ 1Ir . .;. Bullock ·workman's 
expo<lition an_d sUI'\'llY?'l. antu·e~t of .. ~tl6 S<JU:U'd.mi!cs on t_lw_ scale of k in~h = 
I mile on alllllll the ncuuty of the Sutehen glttcHll' Ill Baltu;tan. The ordmary 
pay nml travollin~ exp_en,;es o~ the surveyo1· were paid hy the Survey of India, 
all other oxtra expmuhtnro bomg m~t by Mrs. Bullock \Vorkman on the uuder­
:;tandill" tint tho nnp woultl he placed at the disposal of the Survey of India 
on tho ~etul'll of tho expedition. 

l·l:l. 17 mnps wcro dmwn anti compiled and 30 maps reproduced at 
Dchm Dfm of Dr. Stein's explomtions in Chinese-Turkestii.n and \Vestern 
Chinn, l !J06-0~. 

H.J.. A numhcr of astronomical, barometrical, and hypsometrical 
ohseJ•mtions, taken hy Captain llail~>y in the com·se of a journey from Pekin 
1wross Chitm to Sadiya, Imlin, have boon worked out in the Con1putincr Office 
at Dehm Dfm. 

0 

. 145. A section of tho . ~imla Dmwiu~ Ollice is employed solely on 
nuscellane •us wnrk for the Mtht<U'J' and Formgn Departments, and has turned 
out n largo nmnher of maps. 
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