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GENERAL REPORT 
ON THE 

DURING THE SURYEY YEAR 

I909-I9IO. 

PART I. 

ADMINISTRATION. 

· 1. This repot·t deals with the operations of the Sm·\·cy of Imlin for the 
year ending 30th September 1910. 

2; Orders were received during the year sanctioning the >1cheme for the 
re-organisation of the department, and laying down a time scale of pay, com­
bined with charge :dlowances, for military ofticers. 

The re-organisation provides for {l) three topograpl1ical circle>~, <'ailed the 
Northern, Southern and Eastern respectively, each under a Superintendent; 
(ii) twelve topographical parties, four to ~ach circle ; (iii) six trigonometrical 
parties, under the Supelintendent, Trigonometrical Surveys; ( iv) one Super­
intendent in charge of the Map Publication Office at Headquarters, with two 
officers under him. in charge of the Photo.-Litbo. and Drawing Offices respec­
tively. 

3. In pm-suance of this scheme India bas been divided into three circles, 
to which areas have been apportioned as found most convenient for topogra­
phical purposes, and parties have been re-numbered from 1 to 18, of which 
Nos. 1 to 12 are topog.•aphie~tl, and 13 to 18 trigonometrical and geodetic. 
This has involved the amalgamation of old Nos. 2 and 17 parties to form 
new No. 6 Party, the absorption of the Quetta Party in No. 9 Party which 
retains its old number, and the formation of a new party in the trigona­
metrical branch. 

Parties will be referred to by their new numbers throughout this report. 

4. In August l!JlO a committee was appointed by the Government of 
India to consider the grievances of officers of the Old Provincial Service 
and to report as to how far such griemnces are real and require a remedy. 

5. ]four })robationary Sub-Assi>;tant Superintendents and two proba, 
tionary Upper Subordinates of the Survey of India, and three probationary 
ASsistant Superintendents of the Burma Land Hecords Department, were 
put through a course of training at Debra Dun during the yeltr, while 
eleven probationary Upper Subordinates of the Sm-vey of India were 
attached to various circle and party offices for training. 

6. The cost of the department for the survey year ending 30th 
September 1910 was Rs. 33,50,953, while that for the financial year ending 
31st March 1910 was Rs. 32,55,495, again.:~t an estimated cot~t for the year 
1910-11 of Rs. 34,98,720. The actual expenditure on topographical surveys 
for the survey year amounted to Rs. 19,02,964 against Rs. 16,51,677 for the 
previous year. · 

7. The dii:!tribution of officers in the various offices and parties 
throughout the year is shown in the following list:-

I 



CircJO. Administrative Officct•. 

Tho Hon'hle Colonel F. B. 
Longo, C.B., li.E., A.D.C., 
Strrr~gnr Orflrrtrl f!( /trtUu. 

Party or Office. Locnlity. 

I Calcultn 

f'lurvoyor Gene- Calcnttn 
ntl's Office. 

Mli-fhClmuticnl Ins· CRlcutta 
tl,lumnt Oftico. 

( l\ln1• PuiJiiCiltion C..lcutln 
I Office. 

I Cnlouttn 

Calcutta~ 

DISPOSITION OF . OFFICERS, 

1909·1910. 

Imperial OfHc£1ra, 

... Colonol T. F. B. Renny· 
Tuilyour, R.E , 1t[njor H. L. 
Croathwuit, It.E., 1\Ju.jor 
G. P.. Lenox-Conyngham, 
II. E., Captain R. H. Thoow .. , 
li.E. 

... Mnjo1•J. M. Burn, R.E,, l\Jujut· 
H •. L. Crosthwnit., R.E., 
Mt~jor G. P. Lcno,r-Conyug· 
hruu, R.E.. Cald-Ain R. H. 
TboulH8, R.E. 

.. . L;cut. 0. H. n . .TI'cnclund, 
R.E., Lieut. K. ,V, Pyo, 
'R,E. . 

.. . Csptain M. o•c. ±andy, R.E. 

... ·captain M. O'C. Tandy, R.E. 

Pl'ovincinl Officers. 

l\lr. 1\I. Gashnul 

·MeMSt'l:l. C. A. Normnn, P. J. 
Bw.1·iugton, A. B; Smart. J. 0. 
Groitf, Jngdlllnha Pnuoad, P. L. 
Causloy, J. R. Newltmd, P. Sintpsou, 
P. N •. l!ur, J. Hickft, (re-employed). 

Mr. E. G. Burdinge (Bengal Dt"&Wing 
Office, Imperial Section).· . 

Up}lf'r 
S1tbonlin•~tcs. 

i 
.I 
I 
I 

Lowl'r 
Subordi1mto 

btahlislnncut. 
RKli.\UKS. 

SpodalcstulJ 
lisllml'nts. 



r 
N orthem Circle Mussoorce 
Drawing Oftioo. 

No. I P .. rty ... N. W. F. Pro· 

I vincc, Punjab 
nnd Kn.sbmfr. 

No. 2 Pal'ty ... Balucl1istan 

I No. 3 Party ... Punjab 

I 
Bt.·Colouol W. J, Ilythcll, I 

R.E., s,,,u., Northrrra 1 
l'ird,, Nn. -1 Pnt1.y funjn.h 

(inoltl(Ung 

Colunttl T- F. B. RNm,p 
Toil your, R.E., up to 1 itlt 
Octol)(tr Ut09 nml from 

I 

I 
I 

I 

Punjab Rivttn1in 
Detachment ) 

No.9 P11rty ... Balucbistim 

U. P. Dm.wing :Uussoon>e 
Office. 

I Simla Dru.wing Sitnla 
om,..,. 

l 
r ~uthrm Cirole Bangalore 

Dmwing Office. I 

I •I l\Iarch 11110. Lieu I • 
Cclotwl J. ll. Fletuing.< 
I.A., from l~th 0<-tobcr, ' 

Mnjot· C. H. D. Ryder, R.E., 
· Lieut. J. 0. Caouphell, U.E., 

Lieut. A. A. Ubasc, R.E~ 

Major F. W. Ph·lio, I.A., 
Lieut. F. J. M. ·King. R.N., 
Lieut. C. M. Thompson, I. A. 

CaJ>taiu A. A. McHarg, R,E., 
C•1•tain E. C. Bokct·, II.E. 

Captain L. ·o. Tlmillier, I.A .. 
Cnptaiu M. N. Macleotl, 
B.E. 

Major G. A. DPnzeloy, R.E., 
Lieut. C. M. Tbmu]IOOD, 
I. A. 

Lieut. J. D. ('amJ•l,..U, R.E., 
Lieut. P. G. Hudilleston, 
B.E. 

19"9 to 2Nth F"b""'ry l 
1910, .SnltW"intnul~nt•, ~o. i Party 
Souf!.ff~t Circlt. 

I 

... 
1
central PrcTi"l ~lajorC.~Robntool>.~.l~.G., 

R.E., Lieut. C. F ,. ~zlhon, 

r R.E. 

Messrs. G. P. Tn.te, ·B. R. Hugbe1, M. Husain Duksh, GDC]erks, Dmft.s· 
C. Potters, J. M<trlrn, (rc·elnployod). X. S. men, &c. · 

Mcssl't!. T. W. Bnbonnu, H. H. B. 
Hanby, H. B. Simons, R. C. Hn.naon, 
W. J. B. Miller, W. P. Holes. 

Memo. F. B. Powell, H. C. H. Cooper, 
Sul .. dut· Katoak Singh, Messrs. E. 
C. O'Sullivan, G. E. R. Cooper, 
F. Byrne. 

Nutba Singh, 35 Surveyol'R, &c. 
ItS., Mahiml"r 
Singh, Mhd. 
Husain Khan. 

Sluno Jung, K. B., 47 Rm·Yf!yorM, &c. 
La! Singh, K. B. 

M.e881'8. J. A. Preetuan, B. M'. D('nill, 1\fhd. Lutf AH ... !H Rnl"V~·yura, &c. 
B. C. Nc,vland, P. H. Grant, H. P. 
Butlctilold, F. E. R. Calvert, Babu • 
Jiyo Lnl. 

M ... rs. G. J. S. Rae, H. W. Biggio, 
C .. K C. French, Mnya Dus Purl, 
A. B. Hunter, P. C. Pilcher, Abdul 
Aziz, M. H. T. Hughes. 

:Mess1'8. W .• J. Newland, P. A. T. Kc~ny, 
H. C. Sto!A>.sbury, D. K. Renmck, 
J. McCruckeu, A. J. A. Drake, F. J, 
Grice. • 

Vi«lya Nu.tlt Hurl 101 Snrvf•yon,&c. N~. I Cant.on­
meut li!·c~tinn 
'Wal abtorbed 
in this])l~rty. -

Gopal Siu~l1, R. ·lfl Hun·ryor,, &c. Trmpt,rtU'if!t iu 
Jj,, Dalb1r lllai, .Vttrtltrr~a Oirllt>, 

Mr. J. M. Kennody ... M. XemU'tly 18 IJruftlllm•n, &r~. 

Mr. H. T. Hughes . 

llcssrs. A. Ewing, J-. Smith 

}J,..srs. P. P. Wools&, W •. Skilling, 
C. West. R. E. S..ubolle, Babu 
Munshi Lnl. 

J 2 Druftemen, &c. Tlli11 «tftico wa1 
phWI!d undor 
dim:tadluiJI.hf. 
tmUvc oor1trnl 
of the 6. G. 
froru IHtApdl 
IUHI. 

B. P. )lutlumna, 13 Surveyor&, &c. 
X. l!andanno. 



Circle. Administrative Officer •. 

Colonel T. F. B. Renny• 
Tall;ronr, R.E., up to 17th 
October 1909 and from 
lat March 1910, Lieut.­
Colonel J. M'. Fleming, 
I.A., from 18th October 
1909 to 28th February 
1910, Snperiliftndelitl, 
So~ttliern Circle. 

Lieut.-Col. P. J, Gordon, 
I.A., Brt}1frilltondenl, 
Ealtel'n Circlo. 

Party or Offioc. Locality. Imperial Oflicera. 

r No. 6 Party ... 'Domblly 
Ber:u·. 

and Cnptnhi H. L. Crosthwait, 
R.E., Captain H. Wood, 
R.E., Lieut. 8. W. B. 
Hamilton, R.E., Lieut. K. 
W. · Pye, R.E., Lieut. J. 
A. Field, R.E. 

l 

No. 7 Pa1iy. . , , lltulrfis, :IIyHot•e 
and Coorg. 

Capt. C. P. Gunter,R.E., Lieut. 
S. W. s. Hamilton, R.E., 
Lieut. A. H. Gwyn, I.A. 

No. 8 Party ... Madras ... Capt. C. M. Browne, D. 8. Q., 
R.E., Lieut. S. W. s. 
Hnmilton, R.E., Lieut. C. 
G. Lewis, R.E. 

r 
FD,~:;::ng8~. 
No. 9 Partu 

temp01oarily t'n 
NoJ•tltern Circle, 

No. 10 Party ... 

BnngnlOl'B 

N01thcnt Shan Capt. L. G. Crosthwait, I.A. 
Statct~, 

No. 11 ,Party... N01-thcrn Shan CaJlt. n: H. Phlllimore, R.E., 
Stnt.,., Capt. E. C. Baker, B.E. 

No. 12 Party ... East<>I'll Bengal llfujor A. Mears, I.A., 'Lieut. 
nnd Assam. G. F. T. Onkes, R. E. 

Pl'Ovincilll OfliCl>rs. 

MesS1's. A. E\ving, C. G. Lee, Amm· 
Sing, J. H. 8. Wilson, P.R. And.;ot'Son, 
J. R. Nowland, E, A. Meyer, A. K. 
Mitra, F. B. Kitchen, c. 0. Picard, 
P. C. Mitra, F. C. S.iut, E. J. H•nbr, 
R. B. Gildea, C. B. Sexton, A.. J. 
Booth, R. M. Wyatt, 

Mean~. . R. Wuller·BoniOI', W. M. 
Gorman, J. O'B. Donaghey, W. E. 
B. Swiney, H. D. W. Stotcsbnry, 
J, C. Pollett. • 

Mesars. J, Smith, W. F. E. Adamo, 
E. J. Biggie, S. F. NOl'lliKn, 
l:r. Maho.dovnMudalia.l'1 Bu1o.ji Ohon­
diho., M. S. Gancs'a Aivar, A. J. 
Fraser. • 

MeBBl'S, H. ·C. H. Qoo11er, '1'. Slm 1U 

(re-employed). · 
. 

Messrs. 0. D. Smart, F. 8. Bell, C. S. 
Littlewood, W. C. J o.1·bo, E. Clu.mlius, 
Astnat-Ullah Khan, E. M. Keuny, 
Abdul Rahim, K.S., W. H. Strong. 

Messrs. Jagdmnba Prasad, S. S. M. 
Fielding, V. W. Mo11on, •.r, P. 

· Dewnr, A. A. Gmbnm, J. · G. 
Vander-Beek, H. St. J. Kenny. 

Mesara. C. C. Byrne, Pramaclul'8lljan 
Ray, J. H. Williams, Amjad Ali, 
L. Williams, J. O'C. Fit:qlatrick. 

Uppm· 
Subordinates. 

Lowor 
Subordint\tc 

Est.ablieblnl'nt. 
RRY.\RKS. 

R. V. Joshi, 68 Suneyors, &o, 
Dharwu. 

Old Nos. 2 & 
l; Parti{\8 
allllllgaDIOted 
to fonu this 
party on 1st 
Marob!DIO. 

Elcuatb Battu, 
Abdul Hakk. 

.Anuntamo 
Dhoudiba.1 

B. 0. H. Collins, 
Raghubor Dati 
Thaplysl, Ma­
tiudl·a Ranjan 
Ma.zumd&u•, 
Balmokand. 

Lacluuan Daji 
J11du, R.S. 

28--Survayors, &a. TJ,e form.or 
Coorgdotaoh­
Jnunt wna ab ... 
sorbed in this 
party. 

30 Surveyors. "~o. 

42 Dtnftamen, &o. 

• 
37 Snrvoyors, &o. Including No 

2 Cantonment 
Section ab 
80rbed in this 
party and a 
Luna Re 
col'<ls Train 
log Section, 

Hayat Muhom· 23 Survoyors, &c. 
mad. · 

40 Sm"Veyora, &c. 



r Trigonomf'!trical Dehn\ Dim 
S1irvc~ Otlit-c. 

J. Eoolo•, E"'l·• 1\[.A., Lieut .• \1\!cAAJ·•· J. P. Tln1;kor, J. H. Ni<'nl, 
F. D. Scott., I.A., Lh•ut. "'· .AultLd Hos~<>in, 0. C. OB('lnhnol1, 

I 

No. 13 Party Onolh 
(Astronomicnl 
Lat.itmlcs). 

·E. P~rt·y, R.E., Lieut. C. l\foqhmultlin, X. J, l[oorc, H. 
F. Nntion, R.E., Lieut. ll. H. Crocrl, J, A. Cu\...,rt., 
S. Wuhnl•, I.A. 

CApt. H. J. Couohmnn, R.E., Mr. R. Wn.llcr-S('l}i~r 
:M:njor H. L. Crosthwnit, 
R.E. 

No. H Party 
(Pon<lubmt 

Opcrntions). 

Conh"Rl 
vinoos. 

Pro- Ca1•t. H. lii'C. Co":ic, R.E. l\Ir. Hunwnan Pn•sad. 

No. lo Pnrt.y 
(Trin.tlgnl­

ntion). 

, No. 16 Pou1y 

I (Tidal 
OilCrutious). 

I 

N ortlwrn nulu­
chistim, KllSh­
mir, Upp(l!r 
DnnnR. 

Cnpt. c. M. Dl'OWllO, D.s.o., llrl~~Sl'8. H. n. Simons, c. H. Tre8ham, 
ltE., Mnj'or H. H. Tu~cr, Ahf.tul Hui, V. D. B. Collins, F. \\", 
R.E., J. ( c_,O, HunWr, &q.·, , Snut1t, G. A. Nonnatn, B. T. 
M.A., Liont .. E. B. Carrlow,l Wyatt, A!xlul X.uim, X. B. 
R.E •• Li<'nt. F. J. M. King, 

1 

Gopn.lucluui, Mo1mn Lnl Arorn, V, 
R.E.. Lieut. H. G. Dell, P. ,\~ninwright, C. S, Mcinn('s, 
R.E., Lieut. X. Mason, 
R.E. 

Indian Pnrts ... C. F. Eriline, Esq. i ll.r. 
I 

n: G. Shn.w, Syc.od ? .. illc lLumnin 

' 
Ntl, 17, Pnrty I' Durum, Dt·n~\1, C. F. ~r-skinC", Esq., 

(Levelling). and U. P., • J, l\I. Dnrn, B.E. 
llajor : liCA!frs, E. H. Coni(lon, A. l(. Tulo.ti, 

I 0: N. Pnshon;!'. D. II. Luxa, T. F. 
Kitch<on, H. St. J. Kenny, 0. D. I J ll(·kson. . I' !::d'i"~!'t':l!' 

1 
India. 

Nn. lS P1nty 
1 

lntlin ... i Gnpt. R. R. ThomQI. R.E.,' J[t·ssts. E: C. J. Donrl, H. P. D. l(orton, 
(Mngnl'tic Capt. H. J. Couchman, R. P. Rny, N. R. Mnrumrl.ar, R. B. 
Survoy). R.E.. Liout. H. T. liiAthur. 

Morshead, R.E. 

Fon"st 
Ll Oftico. 

Mnp ' Dehrn Dim 

I 
I ... f Major J. l\I. Dum, R.E. , .. 1/r .... 1. Dt&cubed, (rc•cmploycd). 

Rnm Singh, 
R. 8., Knnmn. 
Kumar Dns, 
B.A., Ditlhu 
Rhusn.n Shomc, 
Nanni< Chand 
Purl, Rntn 
N Rrnin Hn.st,ir, 
Jugol Bchori 
La!. 

Ooh•• 

/ 

1 f'\•ncin.1 f'Rtnb-. 
iHhmunt. 

l1 Cnmpntoro, &r. · 

3 Computcre, &e. 

10 Co•ntmt4:•rM,&c. 

21 Cnmr•utf'r8, &c. 

fJ n(•Cllrtlcril, &(~. 

I 
I 

1 fJ RI'COrrlc·n, &c.; 
I 
I 

> 
t1 
1!:: -z ... 
ITJ 
1-:l 

~ 
1-:l ... 
~ 



• PART II . 

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

NORTHERN CIRCLE ( vide index map p. 11 ). 

· No. 1 (late 14) Party.-No. 1 Party surveyed an area of 5,100 square 
miles in the Abbott!\ bad district of the North-West Frontier Province, iu the 
Rawalpindi, · Jhelum, Gujrat and SMhpur districts of the PunJab and in the 
Punch district of Kashmir. 'l'he country surveyed was of a var1ed nature and 
included the level plains of Gujrat and Sluihpur, the broken and intersected 
country' of Rawalfindi and J11elum, thll MwTee hills and the slopes of the 
Pir Panjlil range o Kashmir. 

No. 3 (late 12) Pm·ty.-No. 3 Party surveyed an area of 3,235 square 
miles, in the Jhang, Sha.bpur, L1allpur and Mianwali districts of the Punjab 
and ran 337 linear miles of levelling. 'l'he country surveyed lay mostly in tho 
Jhelum and Chenab Canal colonies and was flat and open. 

No. 4 (late 18) Pa1•ty.-No. 4 Party surveyed an area 3,314 square miles 
in the Mianwali, Attock and SMhpur districts of the Punjab, trianguluted 

. 1,250 square miles, chiefly in 'l:.he Salt Range, and compluted 492 linear miles 
of traversing in the Shahpur district, while a special detachment traversed au 
area of 6,000 square miles in the Luclmow, Unao, Hardoi, Sih\pur, B1\ra Banki 
and Rae Bareli districts of the United Provinces to form the basis for topo­
graphical survey which will be carried out by this party dming 1910-11. The 
country surveyed was varied, lying partly in flat and cultivated plains, partly in 
the bro_ken slopes of the Salt Range and partly in the Tltal desert. , 

No.1 Cantonment Section, which was absorbP.d by No. 4 Party rlul'ing 
the year, surveyed three cantonments, namely Lucknow, Meerut and Dharm­
slila, and submitted maps of the following- eight for publication: ( i) the 
seven "Galis" (Baragali, Kah\Mgh, Ghora Dhaka and Khanaspur, Cbanglngali, 
Khayrngali and Barian) ( ii) J ahipnbar (iii) Attoclt and 'Jhumli Bir ( iv) Jhelum 
(r) Fort :William (17i) Dharmsala (cii) Ichbapur ('Diii) Shillong. 

The Punjab Rive1•ain Detadtment which was separated from No. 4 
Party on tl1e 1st of July 1910, continued its work of tJ'Itversing and laying 
down base lines for the.future demarcation and survey of l'irerain boundaries, 
and for the general co-ordination of the cadastral surveys of the Punjab 
Gove1~nment. 637 linear miles of main traverse and 1,650 miles of minor 
traverse were completed along the banks of the rivers Sutlej, Boas and l!avi 
and 247 base lines were laid down with permanent mark stones. 1,587 
village })lots of 201 villages were completed during the year and supplied 
to the Punjab Settlement department, and twenty sheets on the 4-inch scale 
we1·e compiled. 

SOUTHEfu~ CIRCLE (vide index rnap p. 11 ). 

No. 5 (late 1) Pa1·ty.-No. 5 Party surveyed an area of 2,291 square miles 
in tl1e Jubbulpore, Damoh and 1\Iandla distriets of the Central Provinces and 
in Rewah State, and triangulated 2,278 square miles in tho Hosbang{lbad 
district and in Bhopal State. The country surveyed was hr the most part 
hilly and wooded. The recess Headquarters of the party were transferred 
from Poona to Bangalore during the year. 
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No. 6 Party.-Old Nos. 2 and 17 Parties were amal~amated _to form this· 
party on 1st April1910. The areas surveyed by the comb!ne~l parties amounted 
to 4,982 square miles in Nagpur, Wardba and Chanla distncts.of t~e <;Jentral 
Provinces, in the Nander, Sirpur Tandur and Auranga~ad. d1str1cts of 
H deraMd in the Yeotmal and Buldana districts of :Berar, m ~he East 
Khandesb 'district of Bombay and in Indore 8tnte. 5;032 square m!les were 
triangulated and 788 linear miles of traversing for forest boundanes were 
completed in the same localities. 

Heavily wooded, rugged hills with little water and few communications 
marked the country surveyed along the boundary ~etween Indore all;d East 
Kbanrlesh and in a small area. of the Central Provmces, but otherwtse the 
land, though containing numerous fl)rest reserves, was· fairly open and easy 
to survey. 

No. 7 (late 3) Partg.-Working for the first. time in .Southern Ind~a, 
No. 7 Party surveyed an. area of 2,164 square miles and triangulated 1,8~0 . 
square miles in the South Kanara and Ma.fabotr districts of Madras and m 
.Mysore and Coorg. 

The country varied exccedinaly in character, extending from the low 
Malabar coMt land over the W e;tern Ghats and wooded hills of Coorg into 
the great plateau of Mysore, and was on the whole diflicul_t to work in. 

No.8 (late 19) Pm·ty.-No. 8 Party surveyed an area of 3,095 square miles 
and completed 900 square miles of triangulation and 312linear miles of travers­
ing in Travancore and Cochin States and in the Nflgiri, Coimbatore, Malabar 
and Tinnevelly districts of Madras. · The Nilgiris and hilly portions of 
Malabar, Coimbatoi·e and·Cochin are_ covered with comparatively open jungle 
on the lower ground, giving way to dense, moist, evergreen forest on the 
UJ?per slopes, until the high plateaux consisting of undulating open downs 
w1tn clear streams of running water are reached at an elevaA;ion of about 
6,000 feet. The plains of the we3t coast consist of p!tddy fields surrounded 
by dense groves of palm~ which render survay work difficult and slow. 

EASTEfu~ CIRCLE (vide Index map. ·p. 11 ). 

No. 10 Party.-No. 10 Party surveyed an area 3,516 square miles in the 
Northern Shan States of Mongmit and .North Hsenwi including 150 miles of 
the Burma-Yunnan .frontier, and 592 square miles of country beyond the 
frontier were sketched in. 4,415 square miles were triangulated and 263 linear 
miles of traverse were completed in the Katha, Bhamo and ~:lyitkyina districts 
of Upper Burma. · 

The country lay at a high altitude and consisted chiefly of high, spa1-sely · 
wooded hills and grassy uplands in which survey was easy. 

No. 2 Cantonment Section was absorbed by this party during the year and 
complet.ed the survey of the Bhamo, Mandalay, l\Iaymyo and Meiktila 
cantonments, while that of Rangoon was commenced, the total area 
umounting to 15,5-!5 acres. 81 sheets of the maps of the Secundernbad and 
Bolarum Dazars surveyed in previous seasons were submitted for p~blication . 

. ~ o. !0 Party also maintained a sect! on for the purpose of giving practical 
trammg m cadastral survey to probatiOners of the Burma LIJ,nd Records 
department who had already gone through a preliminary course of instruction 
at ~ehra Dun. Th~ cours~ lasted twelve months, during whic)l the pupils 
carr1ed o?t travers1!lg, 16-mch cadastral survey, 64-inch town survey and the . 
computations, mappmg and area calculations connected therewith. 

No. _11 Par(IJ.-No. 11 Party surveyed an area of 3,997 square miles in· 
the portions of the Shan States of Korth Hsen'l\i South Hsenwi Manglon and 
Keng Tung lying in the vicinity of the Salween ~iver and bound~d on the east 
by YUnnan and the Wa States. Triangulation was completed over an area 
of 3,050 square miles in 1\lawkmai and l\Iongpan States and in Karenni. 
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The country wa.s similar to that surveyed by No. 10 Party, consisting of 
bold, lightly wooded hills. 

No. 12 (late 20) Part,/1.-No. 12 Party Surveyed an area of 2,223 square 
miles in the Sylhet, Lushai Hills, C;i.char and Kluisi and Jaintia Hills districts 
of Eastern Bengal and Assam and in Hill Tippera State, and completed an 
area of 2,005 square miles of t1·iangulation and 271 linear miles of traversing 
in the same locality. The country varied from the open cultivated plains of 
Sylhet to the mountainous country of the Lushai Hills and Hill Tippera, 
covered with the densest bamboo and evergreen forests. 

The recess headquarters were transferred froru Bangalore to Shillong 
· during the year. 
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Circle. Party. Locality. Cbn.ra.cWr of Ground. 

N. No. l N. W. F. Provineo, Open, hilly in pnrte ... 
Punjab,andKaehwlr 

Fln.t, inf:et"sectcd by co.nR.ls N. No. 3 Punjub ... 
IJo.rtly wooded. 

N. No. 4 Punjab { lat open, partly desOI't ... Hilly o.ud intricate ... . 
Totals, Northern Circle ... 

B. No, 6 Central Provinces ... { Hilly and wooded ... 
Billy and wooded ... 

{Part open, port hilly and 
wooded. B. No. 6. Bombay and Bcrar 

Forest, billy and intricate 

s. No, 7 Mo.dras, Mysorc, Bnd [Varied .,,. 
Ccorg. Open ... 

Dense forest ... f Part open, pnrt forest ... 
s. No. 8 Madras Flat enclosecl , .. ... 

Forest, deneo and open ... 

Totals, Southern Circle .. 
' 

E. No. 10 Northern Shan Btatee J Bold, lightly wooded hills 
E. No, II N orthom Shan States 

{ Oponcnltivnte<l plains and E. No, 12 EMtern Bengal n.nd wooded hills. Assam. 

Denao forest ... 
Totals, Eastcm Circle ... 

GnAND TOTALS ... 

TOPOGRAPHICAL SURVEYS. 

Table sltewillg Outturns and Costs,. 

1909-1910. 

8 7. 8 

Out tUrns. 
Type of Survey. Scale. 

I Survey, Mapping., 

Sq. mila. Bg. 'mitu •. 

Resurvey .. ... lfuoh 6,100 3,670 

Survey . .. linch S,235 3,236 

SlU'VCY ... linch 1,762) 3,108 Sw-vey 2inch 1,652 ... 

... ·~-· .... '"'''"' 9,968 ----
Survey ... ll ;,;.h 528) 1,460 Survey - ... 1 inch 1,763 J l Smvcy 

... 1 inob 3,078( 
Resurvey linch 1,6&1 ... 4,733 Survey 2inch 78 J 
Resurvey .. , 2 inoh 262 
urvey ... I inch 876) 

Resurvey •:.-· 1 inch 875 j 2,031 
Survey •.•.t 2 inch 413 
Survey linch 2,3961 
SuS,plementmy 1 inch 190 1,005 urvey. 
Survey 2 inch 609 ~ ... 

. ...... ~~ ............ 10,129 
.--· 

~Survey ... 1 inch 3,305l 3,000 Resurvey ~ .... linch 211 
Survey ... t inch 3,997 3,000 

(Survey ..• I inch 
1,06] Rcsm'Vey .•. 1 inch 322 

Supplementary I inch 420 2,228 
Survey. 

Survey ... 2incb 421 

······ ... ······ 8,223 

...... ... . ... 28,120 

9 

Total 
Outtnrn of 

Survey on all 
scales. 

Sq. mit ... 

6,100 

3,235 

3,314 

11,649 

2,291 . 
4,982 

2,164 

3,o9;; 

12,032 

8,516 

3,997 

2,223 

9,736 

33,917 

10 

Difference 
from 

0,000 sqmu-o 
· 1uilca per 

party.• 

Sg. mit ... 

-900 

-2,766 

-2,686 

-6,3~1 

-3,7p9 

-1,018 

-3,836 

-2,905 

-11,468 -
-2,484 

-2,008 

-3,777 

'-8,264 

26,083 

• The Rgun 61000 squa.ro miles from Wl!ich differences O.l'c shewn hi column 10 is tho full o.nnua.l outturn per party, which it is hoped mo.y be nttained in tutti1·o. 

11 12 13 

Cost rote fJ"r 
. 
' 

Total cost. square iu Jo REMARKS. • 
Survny Rnd 
Mnt'l'ing. .. 

. 
.R•. Ra: . . 

1,00,951 '19·8 

76,928 23·8 .. 
t Excluding Ro, 

t 98,694 ·2U·7 a,;;asu on loon! 

------ Slll'VCY~· 

2,76,573 23•7 

91,086 39•8 . 

- . 
1,74,999 36•1 . 

!• 

9i ,032 u·o 
. 

94,378 30•6 -. 
: ' ' 

4,57,495 .a8·6 . 
t Excluding Be. 

p,33,86U . 38•1 43,131 on ~ocol 
sm-vcys. 

1,41,726 I 33-6 
' 

. 
' 1,38,934 62'6 ' . . . .. 

: r~' - .. 
: . -; 

4,14,6 20 42•6 

11.48,688 33·9 

lu ordorto reduce expenditure the progm.mme1 nnd cstn.blisbments of topogrnphical parties were out down soon nftcr tho commoucement of the field sensou, lOOD-1910. TJ1islln8adveraoly o.t!"otod outturns and costa. 

..... 
0 

• !" .. 
·< 



1.-TOPOGR..MPHICAL SURVEYS. rr 
Table shewing progress of Topographical Suroeys, .1905 to 1910. 

-OullurllS in 8quare miles. 

S~rvey year. !kale. I N'ortllom South~rn Ezutt>m Total. Circlo. Cirele. Circlt'. 

I 

I 
1903-06 ... 1 inch and 

2 ip.c4 
5,993 1,6ti0 10,!1:.!2 1i',9;"j 

·1906-07 
'''· do. i,2ii 7.666 8,669 :!:J,602 

1907-0S ... do .. 1-1,630 9.2il6 12,·131 36,:!1 'j 

1908-09 ... do. 17 .9.J7 1a.;;2s 11.5~2 42.02.l 

1909-10 
~-

do. 23.833 12,332 9,i36 46,101 

Areas completed to date ... do • 69,592 ~3,610 62,690 165.1122 

-----
Total areas included in the ' 

I inch 620,000 542,800 6:.!8,800 1,691,000 

topographical programme. L l.iw:b. .. 130,000 . ...... . ...... 130,000 

---- ---
Approximate areas remain- l 

I inch 630,~08 499,160 476,t!O 1,626,678 

ing for Surv.ey, ! inch 130,000 ····- ...... 130,000 

-------
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IL-FOREST SURVEYS. 

The forest surveys of the year were carried out, in almost .every ~ase, by 
the particular topographical parties in whose sphere~ of operations the forests 
lay. The surveys were for the most part on the 2-m~h scale, but some w~re 
on the l-inch scale; forest boundary surveys on t~e 4-mch sca!e were earned 
over a considerable area. The revision of certam area~ previously surveyed 
on the 4-inch scale by the old Forest Survey Branch was also effected. 

Nort!tern Circle. 

Punjab.-The forest areas, surveyed by No. 4 (late 18) Party on the 
2-inch scale, fell chiefly in the ~alt and. Kh';ls~ab ranges of . th~ Sh:ihpur 
district, with some small areas m the Mutnwah and Attock d1st~icts _of the 
SMhpur Forest division; the boundaries of most of those falhng m the 
Salt range had been previously surveyed by the Forest Survey Branch on the 
4-inch scale. The total area of forests thus surveyed in the Sh:ihpur district 
amounted to 343 square miles and in the Mianwali and Attock districts to 
about 4 square miles, or a total of about 34? square miles of the ~ha.hpur 
Forest division. In addition to these an area of about 34 square miles was 
surveyed in the Jhelum Forest division (Attock district) on: the 2-inch scale 
and a few forests lying in the Tkal des~rt on the l-inch scale. 

Southern Circle. 

Centml P1·or;inces. ( Beru1· Circle).-In the course of the topographical 
survey of Ber1ir, No. 6 (late 2) Party surveyed on the 2-inch scale all the 
A, B and C class forests falling in the area under sur1·ey in the Yeotmal 
district, and their boundades were rigorously traversed by theodolite and 
plotted on the 4-inch scale. The area surveyed on the 2-inch scale amounted 
to 78 square miles ·and the boundary traversing to 229 linear miles. In 
addition to these, about 191 linear miles of the boundades of the A and B 
class forests lying in the area proposed for detail survey next working season 
were traversed in advance. C class forests were not specially surveyed 
before, and · consideJ·able difficulties were experienced in identifying their 
boundaries as the field boundary marks were in many places found missing. 
In two cases it was absolutely impossible to survey the boundary, as no marks 
of any kind existed on the ground. Steps have, however, been taken to inspect 
the boundary marks and renew them if found missing, and it is hoped that 
in the ensuing year there will be no further difficulties over this question. 

Madra~ PresideiW!f.-Forest Surveys on the 2-inch scale were carried on 
during the year by Nos. 7 a.nd 8 (late 3 and 19) Parties in the following 
Divisions :- . 

In the Nilgil"is 122 reserved forests of a total area of 59 square miles 
were surveyed. Of these 37 forests were partially done last year. In 
addition to this many con·ections to the demarcated boundaries were entered 
on last year's plane-table sections. The survey of the reserved forests in the 
Nilgiris is now complete. In Central Coimbatore there were surve~ed the 
Attapadi forest reserve which has recently been transferred to this division 
from South l\Ialabar, and the Chenat Nair, Pulampara. and Varalapadi 
forest reserves, comprising an area of 48 square miles. In South Voim­
batore the greater part of the Anamalai forest reserve falling in sheet 
.58 -~- was resurv_eyed on the 2-inch scale, as the old 4-inch maps were found 
to_ be extremely maccurate. The area thus surveyed amounted to 131 square 
miles. In South Kanara, Sampaje, Todikana, Kiribagh, Nalkuru and 
Devachalla forest reserves, of a total area of 40 square miles, were 
surveyed. _The o_nly forest re~e1•ve wl1ich ha~ _not been previously traversed 
by theodohte (w1th the exceptiOn of the N:ilgms reserves) was the Atto.padi 
forest, Bloc~ N_o. VI; it was intended to traverse this, but the boundary was 
not cleared m tune for the traverse to be c.ttrJ•ied out, ;and it was abandoned. 
'l'l!e total area surveyed in the .1\Iadras Presidency amounted to 278 square 
nules. 
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Bombay Presidenc;v.-The survey of the s~\tpurn resene on the 2-ilwh 
scale which was commenced in the year 190:>-06 was completed tl1i,; nom· 
by No. 6 Party, and about 121 square miles were suneyed. In n•ldit.ion to 
this about 114 square miles of forests in the Bhusti.wal, J1i.mner and ,J.il.vann 
talukas of the Ea.st Khll.ndesh distl"ict were surveyed on the same s~ale. 
Boundary surveys of all these forests, ltiiiOuntin~ to 316 linear mile>~, Wl're 
made on the 4-inch scale. 

Oo01·g.-In Coorg, 20 reserved forests, of a total urea of 309 squnre miles, 
were surveyed by No. 7 Party on the 2-inch scale. 

Ea.<tern. Circle. 

-Eastern Bengal "and .t!.qs(tm.-The survey of the Katakhal and Sonai 
reserves in the Cacl11\r Forest division, which WitS commenced last year, was 
completed on the 2-inch scale by No. 12 (late 20) Party, and the Inner 
Line and Barail reserves have been mapped up to the limits of the topo­
graphical programme· of the party. 'fhe officer in charge reports that the 
large area of dense bamboo and cane jungle, the impenetrable natm·e of 
the under~wth and extensive swamps met with in parts, made the surv•'Y 
of the Cachli.r forests one of the most trying and dillicult pieces of work 
that have so far been experienced by his party, either in .Burma or A~sam. 
The area thus sm•veyed in the Cach:ir division amounted to 293 square miles. 
The Langai and Shingla reserves in the Sylhet Forest division, .comprising 
an area of 94 square miles, came under survey and were completed. 
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Number of Principal Stations observed at 
Number of Principal Stations newly fixed. 
Number of Principal Stations built 

17 
15 

5 

Length of triangulation completed in miles •... 261 
Area of triangulation in square miles •.. . • . 6,580 
Average triangular error of 24 triangles .• • 0 .. ·303 

. ,Number of Astronomieal A,zimuths observed 3 

(ii).-The Kashmir series emanatii:tg from the side Nerh-Khagriana of 
the North-West Himalaya series was continued to latitude 34°-50' N. 

The following is an abstract of the work done:­

Numbe~; of Principal Stations observed at 
Number of Principal Stations newly fixed · 
Number of .Principal Stat~ons built · 
Length of triangulation completed in miles · 
Area of triangulation in square miles .-. 
Average triangular error of '7 triangles 
Astronomical azimuth observed 

9 
7 

11 

90 
1,600. 

0"·591 
~); 

1 

in addition to triangwation work, a, series of comparisons· ·was carried 
out to test the accuracy of mercuriaL barometers, aneroid barometers and 
hypsometers, as height. measuring instruments. 

. The results proved that the aneroid. barometers differed greatly from one 
. another and from the mercmial barometers. 'l:he latter gave neights in defect, 

and the hypsometers gave heights considerably in excess of those obtain~d by 
triangulation. At 16,000 feet the excess was as much as 600 feet. '' · · 

The' constants ·employed in the formulre' by which' elevations are deduced 
from barometric and~ypsometric observations require modification. 

(iii).-The Upper Irrawaddy series was commenced from the side Tangte-
l.akar Bum of the Great Salween series. . . · . 

The following is an abstract of the work done:-· . . ' 

Number of Principal Stations obserit'd at 

Number of Principal Stations newly fixed 

Number of Principal Stations provisionally fixed 

Number of s~nda.ry Stations proviaiol!ally fix~d 
Length of triangulation compleled in miles 

Area. of triangulation in squ3.re miles 

Average triangular error of 8 triangles 

Astronomical Azimuth observed 

9 

4 . 
3 

3 

112 

... 2,900 

0"·381 

1 
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(b ).-S.:co11dary Triangulation. 

. 15 

Two secondary series, tbe l\Iawkmai and KMsi Hills series, were 
commenced in Upl?er Burma and Assam respectively. Tbe work done is 
shewn in the followmg abstracts. 

The l\Iawkn{ai Series.-
Stations observed at 

Stations fixed · 

Stations built 

Length of triangulation completed in iniles 

Area of triangulation in square miles 

Average. triangular error of 25 triangles 

The KMsi Hills Series.­
Statious observed at 

Stations fixed 

Stations built 

Length of triangulation completed in miles 

AretL of triangulation in square miles 

Average triangular error of 10 triangles 

... 

( c ).-Tertiary T7-iangulatim~. 

31 

36 

1G 
140 

1,810 

... 1"·99 

12 

10 

24 

41 

400 

3"·17 

Ter,tiary triangulation for the topographical survey of Kashmir was com­
. pletecl in sheets 43 11, , 2; 15,., and 43 1- and commenced in sheets 43 •· ,, .~ "· tB· 

LEVELLING OPERATIONS .. 

·No. 17 Party.-· Three detachments were employed on levelling opera-
·tions during tbe past season. . 

No. 1 levelling detachment carried out revision levelling from Han goon to 
Pyin~ana and new levelling from Wuntho to Myitkyina, and also connected 
the standard bench-marks at Rangoon, Pegu, Touugoo, Mandnlay, Shwebo, 
Meiktila, Magwe, Wuntho and Myitkyina. The outturn amountorl to 4G5 
miles. 

No. 2 levelling detachment levelled the Himalayan lines fJ"Om Hardwar to 
Lansdowne, from Bareilly dd Kltthgorhim to Naini Tal· (Brewery), am! from 
Siliguri to Tindharia, and conn~cted the standard bench-mark>~ at _Lucknow, 
Patna (Bankipore), 1\'luzaffarpur, 1\Iotihari, BMgalpur, Puroea, Dinajpur, 
Burdwan, Calcutta, Ralasore, Cuttack, Berlmmpur (Madras), Vi1.agnpatam, 
Cocanada, Bez.~ada, Nellore and Rewab. The outturn was 310 miles. 

No. 3 levelling detachment was employed on levelling from Lalmvali 
G. T. S. ria KMnpur to Rohri, from Shildrpur to Jacohilbad, from PU.li lt.s. 
to Godbra, and from Lahore to Dharmkot in the Himalayas, vid Patlulnko.t 
and Dharmsnla; it also connected the standard bench-marks at Sarlikganj, 
Bahawalpur, KbAnpur, Sukkur, · JacoMMd, · HydernMd (Sind), Kart\.chi, 
'Godhra, Baroda, R1\.jkot, Surat, Dhulia, Mhow and Bhopal {2). The ontturn 
amounted to 501 miles. 

During the pnHt year a scheme for increasing the number of bench-marlts 
fixed 011 ground rock was introduced; 150 rock-cut bench-marks were laid 
down and connected by the le\·elling officers in the course of their operations, 
and of these 49 bench-marks were protected by pillars of an approved design. 

30 Standard bench-mark:~ were erected and 41 connected during the 
year. 
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GEODETIC SURVEY. 

(a ).-Astrmwmir-al Latitudes . 

.Vo. J;'f Pctrty.-No. 13 Party was employed on latitude ?perations in Oudh. 
Of the 11 stations visited · 5 were situated on that port.1on of the Kara1•a 
J\Ie1idional series which lie~ north of the Ganges and the remainder were on 
the N ortb East Longitudinal series. . 

The reKults of the season's work are given in the following table:-

Height Deflection 
of the 

Name of Stl\tion. Latitude. Longitude, above me-an plumb-line sealevel. (0-C) 

I • ' 0 . feet " I 

Sora ... ... ... 26 17 81 12 400 +7·o6 
Pariaon ... • ... ... 26 50 81 22 346 · +R·33 
Pnrewa ... ... .. 26. 36 81 12 380 +7-44 
Utiamao ... ... . ... 27 0 81 12 386 +4·o4 
Imlia ... .. . .. 27 19 81 8 428 -1·07 
Mnoi ... ... ... 27 36 81 23 406 -10·38 
Dadaura ... ... . .. 27 43 81 43 420 -14·82 
l\Unichu.uk ... ... ... 27 37 82 ,; 360 -19·23 
B.....Jela ... ... ... 27 24 82 17 366 -12-53 
Pathartli ... . .. ... 27 26 8~ 45 320 -18·66 
Ghaus ... ... ... 27. 21 83 6 296 -16•74 

An attempt was made during recess to apply to India the method which 
Mr. J. Hayford .has used in the United States, to ascertain whether the 
condition known as isostasy exists. Tpis involved the computation Gf the 
deflection of the plumb-line, due to visible masses, up to a distance of 2,534 
miles from each station. The deflection was computed for 106 latitude 
statjons and for 18 longitude stations in the prime vertical. 

(b).-· Pendulum Operations: 

No. 14 Pa1·tg.-No.14 Party carried out pendulum 'operations in a tract 
situated between Latitudes 21° and 26° N. and Longitudes 79• and ss· E., 
thus extending to the east and north-east the investigations commenced in 
the season 1908-09 in Central India. 

In the table below are shewn the stations visited and the results 
obtained. The usu~l procedure was followed in carryin~ out the obse!'Vations, 
four pendulums bemg swung at each place, and as a rwe four complete sets 
of night and day obsel'Vations made, each set being preceded and followed by 
star observations for the determination of clock rate. 

No.I Statioua. 

I Rajpur ... 
2 Amg.lon ... 
3 Bilispur ... 
4 Seooi ... 
6 Pendra ... 
6 Jubbulporo ... 
j Umnria ... 
8 Damoh ... 
9 Eatni ... 

10 Saugor ... 
11 llnihnr ... 
12 All•h'Wd ... 

I Lobtude.l 

0 " 
21 13 66 

21 21 31 

22 3 63 

22 629 

22 .f6 .u 
238-H 

23 31 37 

23 49 "' 

230026 

23 .51 47 

24 l.S 38 

:M~M 

Longi­
tude. 

0 

R1 u 

110 2S 

82 12 

71 29 

ltl u 

'19 69 

>O 6l 

79 26 

110 26 

;s <S 

110 4' 

"I S5 

fed. 
996 

1,032 

878 

2,032 

1,996 

1,467 

1,499 

1,213 

1,2~4 

l.i67 

1,161 

28~ 

TABLE. 

g. ''Yo 

c·m. rm. em. em. em. Cl/l, 
978•612' 978·106 1178•670 978•681 +01l'U -o·yn 

•614 •710 ·67-' •6S9 +0·021 -0·016 

·6•1 •763 •733 •i83 +o-oao 0•000 

·&-22 ·811 ·7{4 . •731> +01176 +o-ooo 

•638 -524 "" •778 + 0·046 ;._0•02f 

•719 ·856 ·806 '803 +O·o.!3 +01163 

·HO •880 ·830 ·827 +O·o.!3 +O-G03 

·;.ss •8i1 ·329 •8<8 +0·0:!3 -0'()19 

·;s; .g;• ·810 - +01126 -0·018 

·;11 ·895 ·834 ·850 +0·045 -01116 

'iSf ·S92 •851 •877 +u·016 -011"..6 

·!J-13 •9iO •96C ·953 +O-Gl2 +O•OO!l 
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MAGNETIC SURVEY. 

No. 18 Part,q.-Fom· detachments each undet• 1\ Provincial office~· were 
employed. Two of these 1-e-observed at old fiei<l st-1ttions in the area lvino 
between Latitude 16° to 19° and Longitude 73° to 7s•, where the secula~ 
change in H. F. appeared to he ltbnormal. These detachment.s also surveyed 
a few small areas in detail. The third wns employed on detnil survey in Central 
India and the fourth took observations along Ute outer Himalaya from Naini 
Tal to Dharmstila. · · · 

The Imperial officers obset·ved at all repeat stations with the exception of 
Port Blair and also at a number of old field stations. The four observatories 
were inspected and comparative observations taken at each, and also at 
Ali bag. 

In all 69 new stations of the preliminary survey and il of the detail 
survey were occupied, while 100 old field and 22 repeat stations were visited. 

Wm·k du1•ing 1·ecess.-The computation of tl1e previous season's field 
work and the reduction and tabulation of tbe base station results for 1909 
have been co~pleted. 

The mean values of the magnetic elementll at the observatories in 1909 
were a.~ follows :-

. U:t. N. Horizontal· Vorticnl Long. E. Drelination. Fol'CO. Force. Dip. 

Ob•ervatory. 

• ' • . 0 C. G. S. C. G. S. 0 ' 

Debra Dim ... 30 19 78 3 E.2 31•8 •332i6 •31909 ~3 ~8·0 . 
Jl~UTa<>kpore ... 22 46 88 22 E. I 0•7 ·37300 •22099 30 :SS·7 . 
Toun~o 18 66 96 ··- E.O 30·0 '31!766 ·I«H76 23 J·D ... -· 
Kodaikftnal ... 10 14 jj 28 W.O .'iO·l •37469 ·02391 3 39·1 

TIDAL OPERATIONS. 

i'fo. 16 ParttJ--Observations were taken by means· of self-regiHtering 
tide-gauges. during the year at the stations enumerated in tbe following list:-

Date of Dnte Number 
StatioiU!. commencement of closing of of year& of REMARKS. observa-

of observations. obseJ'V8tions. tiona. 

I Aden ... IS79 ... Still working !IO 

2 Karachi 1"18611 ... •tsso 
"18 1 ~·· • Small tido·gnugo work-... IHHI ... Still working 2tJ .. ing. 

3 llombay 1Apollo Band11•·) ... ISiS ... 
" " 

!12 
4 llombay Prince's .Dock) ... 1888 ... " " I 

2:! Pro1.erty of Pmt Trust. 
· IH80 ... l 6 Madras ~ Rcsturted 

18!10 101 26 ... ... 
~ Still worldng; 1<1 ISO.; ... 

6 Kidderpore ... ISSl ... .. .. I 29 
7 Rangoon ... IB~O . .. " " 

30 . 
8 Port Blair ... 1880 ... .. " 

30 

' 1880 
... 1 1886 6j I 9 Moulmein ... I Restl~rted ... Still working I j 

j 

1 • 1909 ... 
I I 

In addition to the above, readings to tide poles were taken at llhiivnagar, 
Chittagong and Akyab. 

The nine tidal observat01ies at work were inspected <.luring the year, and 
the registrations have been found satisfactory. 

In the following tables are given the annual and decadal percentageH of 
errors in the predicted time~ and heights of high and low W11ters at open 
coast !Lnd riverain stations. 
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Percentage of error11 in PredicUd Times and Heights at ope1& coast 
stations from Automatic Registrations. 

1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 

1900 
1901 
1902 
1903 
1904 
1906 
1906 
1907 
1908 
1909 

br Tml! .. br HEIGHT, 

Number Within 16 minutes Within 8 inches Within -.'.r of meau 
Year. of of actusls. of actuals. range at springs. 

Stations. 

H. W., L. W. H.W.jL.W. H.W.jL.W. 

... ... ... ·ll 66 60 93 ss 93 89 ... . .. ... 11 71 60 93 91 93 91 ... . .. . .. 9 76 67 94 95 96 96 

... ... ... 8 80 77 92 93 94 94 

... ... ... 6 82 75 99 98 96 96 

... ... ... 7 82 79 96 96 96 97 

... . .. ... 6 8ii ~1 96 97 94 95 

... . .. . .. 6 I 84 8:! 9S . 98 98 99 
... ... ... 6 84 84 98 97 99 99" 
... ... . .. 6 i 85 86 97 97 97 

I 
98 

I __ , 
! . Average of 10 yean ... ... I 80 75 96 95 96 I 95 

Pe·rcentage of errors in PredicUd Tim.es and Heigltts at 1·ive·rain 

stations from Automatic Registratiom. . . 

brTWE. br HEIGRT. 

Number Within 15 minutes Within 8 inches Within nr of mean Year. of 
Stations. of aetnshl. of actna1s. range at springs. 

a w. t L. w. H. w.j L. w. H. w.j L. W. 

... ... . .. 2 59 62 70 57 89 87 ... . .. ... 2 63 65 70 59 90 92 ... . ... ... 2 63 6i 76 63 96 90 ... ... . .. 2 00 61 70 60 88 87 ... .... ... 2 45 61 72 65 94 95 ... ... ... 2 52 62 72 57 94 92 ... ... . .. 2 59 63 74 64 92 95 ... ... . .. 2 58 47 78 so· 96 90 ... ... ... 2 58 52 77 60 . 97 92 ... . ... . .. 3 61 59 69 60 93 92 

-
Average of 10 yean ... . .. 57 58 73 60 93 91 
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OFFICE WORK. 
L-HEADQUARTER OFFICES. 

MAP PUBLICATION (vide index maps p. 27 ). 

The maps, the publication of which forms the main task of the oftice may 
be diVided into four classes. ' 

(a )-Small scale geographical mnps. 
(b)-Geographical maps on the one-millionth scale. 
(c)-Degree sheets, i.e., topogmphicalmaps on the scale of one inch 

to four miles, each sheet covering an area of one de"t'ee of 
latitude by one of longitude. "' 

(d)-Standard sheets, i.e., topographical maps on the scale of one 
inch to one mile, each sheet covering an at·ea of 15 minutes 
by 15 minutes. 

(a )-Small sr._ale geogl'aplliral matJs.-Durin~ the year undet• report the 
new engraved map of India on the 32-mile scale lms made fair progress. It 
has been decided to include 'Tibet in this map and to complete the north 
eastern sheet to its margins ; this step will enhance tbe value of the map but 
will retard its completion. 

A new series of engraved index maps on the 32-mile scale was com­
_menced, each index embracing an area corresponding to that of one sheet on 
the one-millionth scale and giving full information with regat-d to the sut·vey 

· and publication of sheets of tlte "degree" and "standard sheet" series that 
fall within it. · 

(b )-Geograpltical maps on .tlte one-milliontlt sea/e.-The compilntion of 
these maps from such information as is available bas gone on continuously in 
the :Orawing Office. Two new sheets were published and many were carried 
to an advanced stage ; it is hoped that of the fifty sheets covering India 
and Burma the greater part _will shortly be printed. During the year nino 
sheets of this series were reprinted, and at its close eleven sheets were under 
publication. 

(c)-Degree 1!/ieels.-The publication of this series of maps in colours in 
tl1e same style as the one inch standard series has commenced. No degt•ee 
sheet of India proper based on modern surveys was published during the 
year; nevel'theless good progress bas been made. 

The question of hill shading for J•eproduction by the half-tone proeess has 
received much attention, and the experiments made have tht·own light on the 
nature of the difficulties to be contended with and on the means of over-
coming them. · 

Materials for the. drawing of eighteen of the degree ijheets of India 
proper and Burma, produced by the reduction of larger scale surveys, have 
been supplied to the circle drawing offices dut·ing the year. 

(d).-One-inch standa1·d sheets.-On 30th September 1909, 268 sheets of 
this series had been published and 84 were in course of publication. On 30th 
September 1910,476 sheets had been published and 33 were under publication. 
During the year therefore 208 sheets were printed, as compared with 174 
during 1908-09. 

The figure 476 includes 127 sheets of which the d1·awing is based either 
on cadastral survey or on topographical survey executed prior to the 1st 
October 1905. Of these some have been printed in colours and some in black 
only; they have been published as preliminary editions and are not coloured 
on the index maps of this report. 
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'.rhe following table shows the progress made in 'the publication_of one­
inch standard sheets from new topographical Rnrveys only, during the past 
5 years ; see index maps at the end of this report. 

Year. 
ST Al<DARD SHEETS PRDITED •• 

N ortbern j Southern j EaStei'll I T tal 
(~rcle Circle 1 Circle 0 

• 

1900-06 ... ... ... ... 0 0 0 0 

1906-07 ... ... ... .. . 4 I f) 6 

1907..08 ... . . ... ... 16 II 22 49 

.19(18-\)9 ... ... ... ... 31> 26 60 120 

1909-10 ... ... ... . .. 72 43 60 175 

Total printed ... 126 81 H2 349 
-

Ti>tal in programme ... 2,160 2,06i 2,101 6,328 
---··------

Number remaining for publication ... 2,034 1,986 1,959 5,979 . ' 
The office is in a position to deal with a considerably larger number of 

sheets and will be able to undertake all the work required when parties and 
drcle drawing offices send in their full estimated outturn. 

Special maps:-In addition to the above series of maps the office has 
dealt with a large number of special maps, of which the most important are 
the following:-

New railway map on the 64-mile "Scale (under preparation). 

New railway, rOa.d, and canal map on the 32-mile scale (under 
preparation). 

Map of theN. E. frontier of India on the 32-mile scale· (nearing · 
· completion). 

Postal map of Sind on the S-mile scale (under preparation). 
Old style maps.-Of old maps which -are not likely to be superseded 

in the near future, 229 were prepared for reprinting by the addition of such·. 
information as was available, and of these 164 were printed. . · 

DRAWING AND ENGRAVING OFFICES. 

Pro'Disional degree skeet$.-. Many years must elapse before the new degree 
sheets on the l-inch scale extend over India, and much in_convenience arises 
irom the fact that the old series of maps on this scale, namely the Atlas 
sheets, do not conform to the new series in shape, in graticule or in area, 
with the result that the publication of a sheet. of the new series will not 
wholly supersede any oue Atlas sheet. . 

· It has been decided · therefore to prepare provisional degree sheets by 
-cutting and joining the old t-inch maps in the same .form as the new series. 
In this way, sheets of the old style will be superseded with moderate rapidity, 
arid every new sheet prepared from modern surveys will displace completely 
one of the provisional maps; overlapping and confusion will thus be avoided. 
Experiments are being made in order to arrive at the best and most 
~conomical method of effecting this conversion, wh:ich is a matter of consider- . 
able technical difficulty. · 

Stamps for svmbol.•.-Stamps for the printing of the various conventional 
symbols have· for some time been wanted, and many experiments have been 
made in the search for a suitable method of making them. A satisfactory . 
plan has been discovered and it is intended to provide full equipments of 
symbols to all parties and ·circle drawing offices, and so to attain to uniformity 
·in the conventional representation of natural and artificial features. 
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Hill ~kading.-A variety of experiments in methods of hill shading ha\'e 
been earned out. An endeavour has been made to substitute the stump 
for the brush as it expedites the work, but it is in many respects inferior and 
the success of the experiment is still doubtful. The air brush a meclmnical 
de,·ice for spraying ink, has also been tried for certain purp~ses and it is 
hoped that it "ill be found of use. 

The following table shows the volume of work in the office dul'ing the 
year. · 

I.-Map..~ of the modt•m serie.s. 

Class of lllap. Numbor of sheets in hand. NtUDbor OOlDplet.d and 
oonttop ...... 

I 

Geographical mapa 1,~,000 and onnaller ecalea ... 99 39 

1 inch=4 miles (Degree sheets, &c.) ... .. 6~ 30 

1 inch= 1 mile (Standard sheets) ... .. 2-1.2 208 

Totals ... 403 277 

. II.-Old style maps, 1·eprints and other plans and cka1·ts . 

. Standard mapa 

Miscellaneous m&ps and chatts 

Maps for other depart!Denta 

212 

13i 

133 

Totals 

PHOTO.-LITHO. OFFICE. 

16{ 

131 

8\ 

3i6 

T!tree-colour pltotograplty.-Perhaps the most interesting results obtained 
dul'ing the year are those of Mr. Taylor, 1\Ianager of the Photo. lkanch, 
in his expel'iments with three-colour photography. 

The rapid deterioration of colour-sensith·e plates in the Imlian climate 
has made this process both uncertain and expensive, and it has been 1\Ir. 
Taylor's aim to produce a bromide of silver emul~ion in collodion for coating 
plates, which would render them suitable to take the place of imported rlry 
plates in this process. In this he has attained to a remarkable degree of 
success, and it is hoped that before long the otlice will be able to t1tke up 
reproduction in colonrs as a regular b1·anch of its busine~s. At prPsont this 

· will not perhaps be much used by the Sun·ey of India itself, but it should be 
of value to several other departments of Government. 

1.'he output of tl1e printing section of the otlice during the last three years 
is shewn in the following table. · 

I Numhor of Wll['8 printed . 
. Xumbe!' of j 

Ycnr. lWpl'f'stnons ~ Extm· • pu1h-d. Dt•Jlllrl· rh•JULI't~ Tnt~Ll. 
Ull'lltu.l. mt•ntfll, 

1907-o• l,SU3,453 891 l,tioi 2.01)6 

1908-09 1,6<16,607 2,04; 726 2,7ia 

1909-10 .. i l,J7.J,l80 2,6fli 1,0~ 3,7iitJ 

The cost of the office during the year was lb. l,u.J.,.J.!J.!, and the value of 
the outturn Rs. 2,13,894 including Us . .5l,u8li rcccn·ered in cash or by book 
debit transactions. These figures compare fa\·om·ably with those of the 
preceding year, which were: cost Us. 1,5S,G4:J, mlue of outturn It~. l,i2,234. 

I) 
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MAP RECORD AND ISSUE OFFICE. 

The gross face value of the maps received from the printing offices dw·ing 
the year amounted to ·ns. 3,40,000. This sum includes Rs. 15,861 and Rs. 
25,0H, the values of maps printed in the Engraving Office and at Debra Dun 
respectively. · 

The following table shows the maps printed and received and their face 
value. 

Number of dift'erent maps 

Cl818ofmapo. Scale. of each class received. Value. 
New I Reprinte. publications. 

&. 

1 Geographical mapa ... Small .; 6 44,850 

India and A.4jacent Countries 
1· 

2 1.000,000 2 9 -4,304 .. 
3 Degree aheete ... ... 1 in.= o!m. 10 . 2 6,6il0 

4 Standard sheets (new sty~) ... lin.= 1m. 205 - 3 1,04,306 

6 Pronncial mapa ... ... 11 !n.=16m. 
lm.=32m • l 2 !1 14,676 

11 Diatrict mapa ... ... lin.= 4m • . ..... 13 2,706 

1 Atlas aheote ... ... I in.= 4m. . ..... 119 13,776 

8 Standard ah- (old style) ... lin.= 1 Dl. 76 . 121 89,321 

9 Administration . . Report mapa 1 in.= _8 m. ...... 37 1,632 

10 Plans of Cities and CB.Ilton-
mente ... ... Various 25 24 21,280 

11 Triangulation and traveree 
oharta ... ... Various 68 . .. ". 1,626 

12 Index mapa ... . .. ·.Various 54 30 17,778 

13 Miscellaneous maps ... Various 48 38 17,884 

Totals ... . ..... 483 412 3,40,000 
•' 

. . 
The total number of printed maps issued during the year was 1,42,421, 

fJf an aggregate value of Rs. 1,24,858. 'l'he details· of the sales were as 
follows. · 

Government O.tlleiala 

India O.tlloe 

DepaTtmental issues 

Private individuals 

Agents 

Sales to 

Totals 

Number of mapa. 

74.,469 

o,769 · 

40,803 

19,230 

1,980 

1,42,421 

• Value. 

ll•. 

46,929 

7,508 

61,763 

17,617 

2,041 

1,24,858 

. A ne~ catalogue of maps corrected up to February 1st 1910 was pub­
lished durmg the year. 
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liATHEliATICAL IXSTRUMENT OFFICE. 

There has been a large falling off in the d«:>maml for new instrunwnt~ anti 
also for the manufacture nod repllir of in>'truments required to be done in tho 
workshops. In the former ease the diminution amounted to 32 pt'r et'nt. mul 
in the latter to 24 per cent. on the average n\lucs of the two pt•twious years. 

'fhis heavy decrease in demand and the conseq ucnt increase in t,he vn lml 
of the stock in hand, on which :lt Jler cent. interest charges are levic.t, have 
combined to show deficits in the profit and loss accounts of the instnmwnt 
store and workshops, amounting iu the fot·mor ease to Us. 20,176 and in the 
latter to Rs. 15,270. 

Good progress has been made in the manufacture of m!lre delicate instru­
ments, sucft as theodolitPs, levels, clinometers and all descriptions of scales and 
offsets; the dividing and engraving of the latter have been greatly fa.cilibltod 
by two new machines, an automatic dividing machine and an engraving 
machine, which were installed during the year. 

A noteworthy piece of work was the design and manufacture of t.ho 
largest adjustable plan board that has ever been made or used in IndilL 
This plan board measures 11 feet 9 inches by 10 feet 3 inches, and the wholo 
weiglit is taken by a ball-thrust which nutkes its adjustment pnrticulm·ly oasy. 
It is now in use in the studio of the Pboto.-Litho. Office, in connection with 
the photographic reduction of combined standard sheets .for the preparation 
.of degree sheets on the l-inch scale. 
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II.-DEHRA DUN OFFICES. 

A. SPECIAL OPERATIONS. 

The erec'tiori of the base line observatory was commenced in May 1909. 
In accordance with instructions received from the Secretary of State, the 
plans were sent home for .Sir David Gill's inspection. Building operations 
had to be temporarily suspended but were resumed on receipt qf the plans 
from Sir David 

Approximate sites for the measurement of base lines in. Burma and 
Baluchistan have been selected, and a comiJlete apparatus of WU'es has been 
purchased to replace the old compensation bars. 

.Photographs of the sun were taken on 337 days in the year. It is hoped 
that on the 28 days when the sun was comJ?letely obscured, photographs of it 
were secured either at Greenwich or Mauntius. 

B. COMPUTING SECTIO::ll' 

The chief points of interest in the work of this section are as follows:­

Geodetic work. 

During the summer of 1910 the simultaneous· reduction of the levelling 
was completed. All closing errors of circuits were eliminated, the level net 
was tied to sea level at nine different ports, orthometric corrections were 
applied, and adjusted values for the heights of all bench-marks fixed between 
1858 and 1909 were obtained. A complete account of the levelling operations. 
of the Survey,-of the methods of observation, of the instruments and bench-· 
marks, of the connections with sea level, of the accuracy of results,-has now 
been published in Volume XIX of the Account of tlte Operations of t!te G1·eat 
J.'rigonornet1·ical Survey ojlndia. · 

The publication of this volume marks the close of the first half-century 
of levelling work in India, and provides a scientific and consistent basis for 
the levelling operations of the future. 

Geograpltir:al wm·k. 

Barometric observations for height in Central Asia by Doctor Stein and 
clinometric observations for heights of certain Himalayan peaks by Doctor 
Longstaff were reduced, and the results supplied to the Dmwing Office for 
incorporation in maps. · 

Computations of Captain Robinson's triangulation in Kohist1in and Sind 
Sagar Doab during 1851-59 were partly undertaken, for incorporation in the 
trans-frontier degree triangulation charts. 

. The c.o-or?inates and h':ights of a few more peaks from Captain Wood's 
tnangulatwn m Western Tibet were computed and adjusted for incm:pora-
tion in the map o~ Tibet, . ' 

r:9ertain _tables of ~he 4t~ e?ition of the Auxiliary Tables were· extended 
to 4o N. latttude, for mclus10n m a smaller edition for the use of explorers. 

Synaptical Volume No. XXXV of the North East Longitudinal Series 
pas~cd t~rough the press and wa~ issued. This volume furnishes data of points 
m the IIunalay~s f!'O!II Deht·a Dun to Assam, and some of the highest peaks in 
the ":oriel fall WJtlun It~ area. The new system of numbering Himalayan peaks 
menboned on page 15 of the General Report for 190i-OS has been adopted 
in it. l\Iount Everest will in futw·e be known as P;:Jc t7 in addition to its 
old name. -· 
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Presaration. ojtl·i:lonomell•iraf station.<. 

695 Principal stations of the 3,598 in existence were repaired by district 
officers at a cost of Rs. 4,057; 15 old stations were reported as destroyed, 
and 25 new stations were added. Out of 333 districts from which reports are 
due annuallv, 18 failed to make retm·ns. 

C. DRAWIXG SECTIOX. 

The following table shows the volume of work undertaken. 

Number of sheets N umb.r of shoeta . Claas of map • in hand. drawn and sent 
top...; ... 

Geodetic and scientific diagrams and charts ···I .218 I lei 

Geographical maps, i: and snJRUer aca1t>s 
I ... 11 ~ 

liiscellaneous indexes and pltms ... .., s 7 

Spec:ial maps for Doctor Stein ... ... 94 94 

Totals ... 331 22J 

D. PHOTO.-ZIXCO. SECTION. 

1,750 maps and diagrams were photographed against 1,478 in 1908-09. 
The number of impressions pulled was 3,02,909 against 2,67,732 in the 
previous year. The machine lithograhic press was employed throughout the 
year printing the maps of Doctor Stein's exploration, cantonment and forest 
maps and triangulation and levelling charts. 

E. FOREST MAP OFFICE. 

The number of maps issued to Forest and other officials during the year 
was 9,662 against 7,689 issued in 1908-09, and the amount realised by sales 
amounted to Rs. 1,555 against Us. 3,312 in the previous yea1·. 

The following table shows io abstract from the work dealt ,,;th by the 
office. 

Nt'lrfBKa oF Su&ET:t. 

Clu.ss of map. 
In bnnd. [ Dm"'""D u.nd sent I Published. 

I to preAA, 
.. 

Standard maps of Forest Survey> ... ~ ... 229 69 f6 

Special maps of India ... ... ... 8 8 u 

ProviD.cio.l, Divisional and District Forest maps ... 9 ~ 6 

Working p1ans and mi~Jeellaneous mape ... IS 7 8 

Totalo ... 261 88 6.; 

The space for the storage of maps in the present building is insufficient 
to meet thE> demands which '1\;ll eventually be made on it, and proposals have 
been submitted for its extension by the erection of a new buildmg. 

; 
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IlL-CIRCLE AND LOCAL DRAWING OFFICES. 

A. NORTHERN CIRCLE DRA WIXG OFFIC.E. 

The normal main work of the office wa.s the examination of standard 
sheets drawn by the various parties, the drawing and examination of sheets 
which" the parties (either from insufficient establishment or owing to a short 
recess season) had been unable to undertake, the preparation of special 
editions of standard sheets, and the drawing of degree sheets. 

The office also undertook the drawing of certain sheets of the ~ series 
and the examination of standard sheets prepared in the United Provinces 
Drawing office mentioned below . 

• 
The following is a summary of the special work in hand and sent to pt-ess. 

NuMBER <1P SHEETS. 

Clasoof map. Seal•. I Dmwn and sent In htmd. to preas. 

Map of Turkiotan ... ... . .. J in.=821U. I . ..... 
India and Adjn.eent Countries 

I ;; I ... . .. 1,001.1,000 

D•groe sheets ... ... . .. lin.::4m. 18 4 . 

Totals ... ······ 24 • 
B. SOUTHERN CIRCLE DRAWING OFFICE. 

The final examination of eight standard sheets was completed and assist­
ance was given to the Eastern Circle Drawing Office in the completion of 
their ·arrears of mapping, and to the various parties in· the Southern Circle 
in their current mapping. · 

The Photo.-zinco detachment ot the office was taken ove1· from the Eastern 
Circle and was fully occupied wi.th photogr-<tphic and vandyke work. 

C. EASTERN CIRCLE DRAWING OFFICE. 

The following table shows the number. of maps and charts in hand and 
sent to press during the y~ar. 

NUMBER OF SBBB'l'S. 

C11UJS of 1111Lp. Scalo. In band for dmwing, 
oo•uplction, or Seutto prcoa 
('xn,minBtion. 

Standard sheets ... ... . .. lin.=lm. .19 ii9 
.. 

Fon>st editions of ubove ... ... . .. 2 in.= t m. 9 9 

Villl\gc boWJdo.ry edit-ions of stnnda.rd shee-ts ... 1 in. =l m. r. ii 

Tria.ugnlat.ion clmrts ... ... '"I 1 iu.=4m. )2 9 
I 

DPgrec shN'ts ... ... . .. 1 in. =4 ru. 7 3 

'lliscellanPous maps ... ... . .. ) io.=.JJU. 2 2 
' 

Standard shoots (old fonu) ... . .. 1 in. =1m. 4 4 
--·- ~-. ~ . -

Totals ... .. ... 98 91 
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D. BEXGAL DRA WINO OFFICE. 

( lntpe-rial &ctiou). 

The standard mapping section of this office continued its work of com­
pilation of standard sheets from modern catlastml surveys for publication 
as preliminary editions in black only. 

71 standard sheets covering an area of 9,748 square miles were dealt 
with; of these U have been submitted for publie~ttion and 6 are nearly 
complete. One traverse chart was completed. 

E. UNITED PROVINCES DRAWING OFFICE. 

This office was again employed under the Superintendent, :Northern 
Circle, on the compifution of standard sheets in the United Provinces in 
both new and old styles from old cadastral surveys. 

' ' 

'l'he new style sheets will be published as preliminary editions in colours, 
the old style sheets in black. 

Twenty one sheets in the new and two in the old style were drawn and 
submitted for publication, and forty seven traverse charts we1·e completed. 

Pai!C'l"ED AT TRB PUoTOGA.\PRlC ASD LITUOGRAI'JilC 0PP1CE. 8URV.£Y OP lYDIA.t CALCtr'lTA. 
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