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GENERAL REPORT

ON THE

@peyations of the Survey of India
DURING THE SURVEY YEAR

I190Q-IQIO.

PART L
~ ADMINISTRATION.

- 1. This report deals with the operations of the Survey of India for the
~ year ending 30th September 1910.

2. Orders were received during the year sanctioning the scheme for the
re-organisation of the department, and laying down a time scale of pay, com-
bined with charge allowances, for military officers.

The re-organisation provides for (Z) three topographical circles, called the
Northern, Southern and Eastern respectively, each under a Superintendent ;
(i) twelve topographical parties, four fo each circle; (i) six trigonometrical
parties, under the Superintendent, Trigonometrical Surveys; (iv) one Super-
mtendent in charge of the Map Publication Office at Headquarters, with two
officers under him in charge of the Photo.-Litho. and Drawing Offices respec-
tively.

3. In pursuance of this scheme India has 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 topographical, 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 trigono-
metrical branch.

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

4. In August 1910 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 grievances are real and require a remedy.

5. Four probationary Sub-Assistant Superintendents and two proba-
tionary Upper Subordinates of the Survey of India, and three probationary
Assistant Superintendents of the Burma Land Records Department, were
put through a course of training at Dehra Dun during the year, while
eleven probationary Upper Subordinates of the Survey 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. 33,560,953, while that for the financial year ending
31st March 1910 was Rs. 32,55,495, against an estimated cost 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. 16,061,677 for the
previous year. ' :

7. The distribution of officers in the various offices and parties
tbroughout the year is shown in the following list :—

1



DISPOSITION OF OFFICERS,

M
1909-1910.
. * . - v - - . - N Upp(\r IA)W(‘I‘
Circle. Adwinistrative Officer. Party or Office. Locality. Imperial Officers. Provincial Officers. Subordinntes Subordinate |- REMAnKa,
* | Establishment,
The Hon'hle Colonel ¥. B. Calewtta  ...{ ... e e,
Longe, C.B., R.E., AD.C,
Survegor Qeneral of Fudin.
Surveyor Gene- [ Caleuttn Colonel T. F. B. Rowmy-| - ... | =~ .. L ..
rul's Office. Tuilyour, R.E , Mujor H. L.
Crosthwait, R.E., NMuajor
G. I. Lenox-Conyngham,
R.E.,Captain R, H. Thomns, .
: RE - i
g B
Muthemutical Ins-[ Caloutta . | MujorJ. M. Burn, R.E., Majory L, T =
trument Offico. H. L. Crosthwait, R.I., |
Mujor G. P. Lenox-Conyng-
ham, R.E., Captnin R. H. =
Thomms, R.E, N
(| Mup Publication | Calouttn Mr, M. Gugland | . .
Office. : D Bpecial ostali-
) ) : : - lishmoents,
Drawing Office | Calonttn Captain M. O°C, Tandy, R.E. [Messrs. C. A, Norman, P. J.§ = ... .1~ ...
iz | Mujor W. M. Coldatreanm. ) ) , Barrington, A. B Smart, J. O.
[} R.E., up to 26th February Greiff, Jagdwnbha Prasad, P. L.
a 1910, Liont.~-Colonel J. M. Causley, J. R. Newland, P. Simpson,
3 Flemiug, LA., from 27th . P. N. Sur, J. Hickie, (re-employed).
=1 Pelrnary 1910 to #th July< S
= 1910, Mujor G. P, Lenox- | | Photo.-Litho, Calenttn Lieut, 0. H, B. Trenchaed,| ... | ...y L
g Couyngham, R.E,, from Oftico, R.E., Liout, K. W. Pye,
R 10th July 1410, Superinten- B, : '
dents, Mup Publivation. . .
pe| . Mup Record und | Colouttn .| Coptuin M. O°C. Tawdy, RE.] ... | .. 1 .
| Iesne Office. _
|| Engraving Office] Caleutts . |'Captain M. O°C. Tandy, RE.! ... v .. 1 L.

Mr. E, @. Bardinge (Bengal Diawing
Office, Imperial Section).- :




NORTHERN.

BOUTHERN.

Bt.-Colonel 'W. J. Bythell,
R.E., Supdt., Northern 4
Lirele,

Colonel T. F. B. Renuy.
Tailyour, R.E., up to 17th
Qctober 1909 and from
Ist March 1910, Licut -
Colonel J. M. Fleming.<
I.A,, from 15th October,®
1909 to 28th Fubruary
19149, Superintendents,
Sontheru Cirde.

Northern Circle
Drawing Offico.

No. 1 Party

No. 2 Party

No. 3 Party

No. 4 Purty
({including
Punjab Riverain
Detuchment )

No. 8 Party

U. P. Drawing
Office.

Simla Druwing
Oﬂicc.

Southern  Circle
Drawing Office.

No. 5 Party

. | Baluchistan

- | Punjab

Mussoorce

N. W. F. Pro-
snd Knghmir,

Punjah

v+ | Baluchistan

Mussooree

Simla

Bangulore

v- 1Cent-ml Provinces|

t

vince, Punjab [

Major C, H, D. Ryder, R.E.,
Lieut. J. V. Canpbell, R.E.,
Licut. A. A, Chase, R.E,

. | Major F. W. Pimie, LA,

Lieut. F. J. M, King. R.E,,
Lieut, C, M. Thompson, I.A.

.« | Captain A. A. MoHarg, R,E.,

Captain E. C. Baker, R.E.

Captain L. €, Thuillier, LA.,
&lptain M. N. Macleod,
RE, .

Major G. A, Beazeloy, R.E.,
Lieut. C. M. Thompson,
LA. .

......

.. | Lieut. J, D, Campbell, R.E,,

Lieut. P. G. Huddleston,
R.E.

Major C. L. Robertson. C.M.G.,
Rl;:E" Lieut. C. F. Naution,

'

+

Mossrs, G P. Tate, B. R. Hughes, M.
C. Poiters, J, Marten, (ro-employed).

Mossvs. T, W, Baboman, H. H, B,
Hanby, H. B. Simouns, R. C. Hanson,
W. J. B. Miiler, W. P. Haloes.

Mesars. ¥, B. Powell, H, C. H, Cooper,
Subadur Kansk Singh, Messrs. E.
C, O'Sullivan, G, E. R. Cooper,

¥, Byrne.

Messrs. J. A, Freenuan, B. M. Bernill,
B, C. Newland, F, H. Grant, H. P.
Butterfiold, B, E. R. Calvert, Babu
Jiyn Lal,

Moessrs. G. J. 8. Rae, H. W. Biggie,
C. E. C. French, Mayas Dus Puri,
A. B. Hunter, F. C. Pilcher, Abdul
Aziz, M. H, T. Eughes.

Messvs. W. J. Newland, P. A. T. Eonny,
H. C. Stoteshury, D. K. Rennick,
g}iMchckeu, A.J. A. Drake, F. J.

ce- L[]

Mr. J. M. Kennedy

Mr. H. T. Hughes -

Mesers. A. Ewing, J. Smith

Messrs, F. P. Walsh, W. Skilling,
C. West, R. E. Baubolle, Balm
Munski Lal,

Husain Buksh,

. 8,

Notha  Singh,
R.8., Mahindar
Singh, Mbd.
Husain Khan,

SherJung, K. B.,
Lal Singh, R. B,

Mhd. Latf Adi ...

Yidya Nath Suri

Gopal Biugh, R.
., Dultnr Rai,

.| M. Keunedy ...

......

B. P. Muthanna,
K. Mundanna.

......

59 Clerks, Drfts-
mon, &¢.

35 Burveyors, &c.
47 Burveyors, &c.
34 Swrveyors, &e.
101 Surveyors,&e.|
49 Surveyors, &c.

18 Druftmmen, &e,

12 Draftsmen, &e.

13 Burveyors, &c.

38 Burveyors, &

No. 1 Canton-
ment Hection

wus absorbed

in this purty,

Temporarily in
Narthern Cirele,

This offico was
plaweed  under
directadminis.
tmtive contral
of the 8. G.
fronu 18t April
1910,

"NOILVYESINIRAVY



, Lowor
Circle.] Administrative Officer, Party or Office. Locality. Tmperial Officers. Provincinl Officers, 8 bgﬁ“”‘ t Subordinate REMARKS.
] l Ales. | Establishment. ’
(| No. 6 Party ... Bombay  and|Captain H, L. Crosthwsit, |Messrs, A, Ewing, C. G. Lee, Amar|R, V, Joshi, | 69 Surveyors, &o.| 0ld Nos, 2 &
Berir. R.E.,, Captain H. Wood, Sing, J. H. 8. Wilson, P. R. Andeison, Dhurmu. 17 Purtica
RE, Lient. 8. W. 8.| J.R,Newland, E, A, Meyer, A, K. amalguitated
Hamilton, R.E., Lieut. K.| Mitra, F. B. Kitchen, C. O. Picard, to form this
W. ‘Pye, R.E.,, Lieut. J.! P.C. Mitra, F. C. Saiut, E. J. Hunby, rty on lst
A. Fidd, RE. R. B. Gilden, C. B. Soxton, A. ¥ - | Rfaren 1010,
Booth, R, M. Wyatt, '
Colonel T. F. B. Remny- . ;
. Tailyour, R.E., up te 17th
] October 1900 and from ’
1st March 1010, Lieut.- )
Colonel J, M. Fleming,d | No. 7 Party Mudras, Mysore | Cupt. C. P. Gunter, R.E,, Licut. { Messis.. R. Waller-Senior, W. AL | Ekuath Rattu, | 28.8urvoyors, &o.) The  formuer
LA., from 18th Ooctober and Caorg. 8. W. 8. Hamilton, R.E.,| Gorman, J. O'B. Donaghey, W. E.| Abdul Hakk, Coorgdetach-
1900 fo 28th February Lieut. A, H, Gwyn, LLA. 8. Bwiney, H. D. W, Stotesbury, ment was abe
8 1910, Superintendents, . J. C. Pollett. . sorbed in this
Southern Cirele, party.
No.8 Party ...|Madms - .. |{Capt C.M. Browne, D. 8, 0., | Messrs. J. Smith, W, F, E, Adams,} .Anantarao 30 Surveyors, &e.
: E., Lieut. 8. W. 8.| EB. J. Biggie, 8. F. Norman, Dhondiba,
Hamilton, R.E., Lieut, C.] M. Mahadova Mudaliar, Balaji Dhon-
@. Lewis, R.E. dibe, M, S. Ganess Aiyar, A. J.
: Fraser.
(| Fastern Circle | Bamgalore ...| - ... Mesgers. H. €. H. Cooper, . Skew | B, C. H. Colling, |42 Draftsmen, &o.
Drawing Oftico. {re-employed). - Raghubar Datt
: . Thaplyal, Ma-
No. 9@ |Pariyl| tindra Ranjan
temporarily in Mozumdar,
Northern Circle, ) Balmokand,
No. 10 Party ... | Northern  Shan | Capt, L. G. Crosthwait, T.A, | Messrs. 0. D. Smart, F. 8. Bell, C. 8. | Lachman Daji | 37 Surveyors, &o.| Including No.
R States, Littlewood, W. C. Jarbo, E. Clundius, | Judu, R.8, 2Cantonmont
) Asmat-Ulinsh Ehan, E. M. Keuny, Section ab-
Lient,«Col. P. J. Goxrdon, , Abdul Rahim, K.8., W. H. Strong. sorbed in this
LA, Superintendent, and &
S | Eastern Cirele. 1 nd  Re-
cords Train-
] ) ing Seotion,
No. 11 Porty ... | Northern  Shan | Capt. R. H, Phillimore, R.E., | Mesars. Jogdamba Prasad, 8. 8. M. | Hayat Muham- | 23 Surveyors, &e.
States, pt. E. C, Baker, B.E. Fielding, V. W. Morten, T, P.} mad.
. . * Dewar, A. A. Grobam, J.0 G.
Vander-Beck, H. 8t. J. Kenny.
|| No. 12 Party ... [ Eastern Bengal Mtgot A. Mears, I.A,, Lieut. | Messrs. C. C. Byrne, Pramadoranjan 40 Surveyors, &e.
and Assam. . F, T, Onkes, R.E. Ray, J. H. Williams, Anjad Ali, ’
L. Williams, J. 0’C. Fitzpatrick.

1 L9vd



TRIGONOMETRICAL SURVEYS.

Col, 8. @. Burrard, R.E,,
F.R.8, Superintendent,
T'rigonometrival Surceys, T

Trigonometrical | Dehea Diin

Burveys Oftico,

No. 13 Darty|Oulh
Astronomical
atitudes),

No. 14 Pm-ty Contral  Pro-
Pondulum vinces,
perations),

Ne. 15 Tarty | Northern Dalu-
{Trinngul- ohistin, Xash-
ation). mir,  Upper

Burma.

No. 16 Party | Indion Porte
{Tidal
Operations),

No, 17 Party’ anm, Bunfml
(Levelling). | and U |

' Punjab, Sind
‘ and  Central
{ Enddia

1

No. 18 DParty Indis
(Magnetie |
Survey), i

I
Forest an Dehira Diin

Office.

. {d. Ecelos, Esq., M.A., Licut.

F. B. Scott, I.A., Licut, W.
‘E. Perry, R.E., Licut. C.
F. Nation, RD., Licut. lt.
8. Wuhah, LA,

Capt. H. J. Couchman, R.E,,
%{nij.m H, L. Crosthwait,

Capt. H. M'C. Cowic, R.E,

Copt. C. M. Browne, D.8.0.,
R.E., Mujor H, H. Turner,
R, E., J. ioG Hunter, Esq.,
M.A., Liont, E, B. Curdo“,
R.E,, Licut, ¥, J. M. King,
R.E,, Lieut. H, G. Bell,
R%.. Lieut. K. Mnson.

... | C. F. Eraldine, Esq.

C. F. Erskine, Esq., Magnr'

4. M, Burn, BR.E,

; Capt. R, H. Thonus. R.E.,

Capt. H. J, Couchman,
R.E., Licut. H, ™.
Morshead, R.E.

«. | Major J. M. Bumn, R.E.

Mosses, J. P. Barker, J. H. Nienl,
Aulad Hossein, 0. C. Ollonhach,

Moqimuddin, A. J. Moore,

. {reed, J. A, Calvert,
Mr, R. Wnllcr-Sor_iibr
Mz, Hunwnan Prasad

Mosses, H. I, Simons, C. H, Tresham,
Abhdul Hai, V. D. B. Collins, ¥. W,
Smith, G. A. Normumn, B, T.
Wyatt, Abdul Karim, K. B
Gopalachari, Mohan Lal Arora, V.,
P. Wainwright, C. 8, McInnes,

[Mr. Y. G. Shaw, Syed Zille Husnain

Messrs. E. H. Corridon, A, M. Tulati,
0- N. Pllﬁhon,,".’. Dl Hu Lm, T, F.
Kitchen, H. 8t. J. Kenny, O. D.
Jackson. .

Messrs, E C.J.Bond, H. P, D. Morton,
R, P. Ray, N. R. Mazumvlar, R. B.
Mathur,

v Mr. A. Descules, (re-employed).

Ram Ringh,
R, 8., Karuna
Kumar Das,
B.A., Bidhu
Bhusan Shome,
Nanak Chand
Puri, Ramm
Narain Hastir,
Jugnl Behari
Lal.
/

......

l Rpocin)  estab-.

2 Computors, &c.|

3 Computers, &c.

19 Computers, &e.

21 Comiputers, &e,

9 Recorders, &e.

19 Recorders, &e,,

ishmont.

‘NOILVULSININGY



E PART IL

SURVEY WORK IN THE FIELD.

IL—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 Abbottabdd district of the ﬁorth-West Frontier Province, in the
Riwalpindi, Jhelum, Gujrdt and Shdhpur districts of the Punjab and in the
Pinch district of Kashmir. The country surveyed was of & varied nature and
included the level plains of Gujrit and Shdhpur, the broken and intersected
country of Rdwalpindi and Jhelum, the Murree hills and the slopes of the
Pir Panjil range of Kashmir.

No. 3 (late 12 ) Party—No. 8 Party surveyed an area of 3,235 square
miles, in the Jhang, Shdhpur, Lyallpur and Midnw4li districts of the Punjab
and ran 337 linear miles of levelling. The country surveyed lay mostly in the
Jhelum and Chendb Canal colonies and was flat and open. '

No. 4 ( late 18 ) Party.—No. 4 Party surveyed an area 3,314 square miles
in the Mianwali, Attock and Shéhpur districts of the Punjab, triangulated
.1,250 square miles, chiefly in the Salt Range, and completed 492 linear miles
of traversing in the Shadhpur district, while a special detachment traversed an
area of 6,000 square miles in the Lucknow, Unao, Hardoi, Sitdpur, Bira Banki
“and Rie Bareli districts of fhe United Provinces to form the basis for topo-
graphical survey which will be carried out by this party during 1910-11. The
country surveyed was varied, lying partly in flat and cultivated plains, partly in
. the broken slopes of the Salt Range and partly in the ZThal desert.

No. 1 Cantonment Section, which was absorbed by No. 4 Party during
fhe year, surveyed three cantonments, namely Lucknow, Meerut and Dharm-
sdla,  and submitted malig of the following eight for publication: (7) the
seven “Galis” ( Baragali, K4lAbagh, Ghora Dhaka and Khanaspur, Changlagali,
Khayragali and Barian) (ii) Jalapdhdr (i77) Attock and Thandi Bir (#2) Jhelum
(z) Fort William (vi) Dharmsédla (vit) Ichhapur (véi¢) Shillong.

The Punjab Riverain Detachment which was separated from No, 4
Party on the 1st of July 1910, continued its work of traversing and laying
down base lines for the future demarcation and survey of riverain boundaries,
and for the general co-ordination of the cadastral surveys of the Punjab
Government. 637 linear miles of main traverse and 1,650 miles of minor
traverse were completed along the banks of the rivers Sutlej, Beds and Rdvi
and 247 base lines were laid down with permanent mark stones. 1,587
village plots of 201 villages were completed during the year and supplied
to the Punjab Settlement department, and twenty sheets on the 4-inch scale
were compiled. : '

SOUTHERN CIRCLE (vide index map p. 11).

No. 6 (late 1) Party—No. 5 Party surveyed an area of 2,291 square miles
in the Jubbulpore, Damoh and Mandla districts of the Central Provinces and
in Rewah State, and triangulated 2,278 square miles in the Hoshangdbdd
district and in BhopAl State. The country surveyed was for the most part
hilly and wooded. The recess Headcquarters of the party were transferred
from Poona to Bangaiore during the year.



8 PART II.

No. 6 Party.—Old Nos. 2 and 17 Parties were ama.lga,ma.ted to form this .
party on 1st April 1910. The areas surveyed by the combined parties amounted
to 4,982 square miles in Ndgpur, Wardha and Chinda dJstncts’of tl_:e (}entra.l
Provinces, in the Nénder, Sirpur Téndtir and Aurangdbid districts of
Hyderab4d, in the Yeotmal and Bulddna districts of Berdr, in 1_5he East
Khéndesh district of Bombay and in Indore State. 5,032 square miles were
triangulated and 788 linear miles of traversing for forest boundaries were
completed in the same localities.

Heavily wooded, rugged hills with little water and few communications
marked the country surveyed along the boundary between Indore and East
Khéndesh and in a small area of the Central Provinces, but otherwise the
land, thongh cortaining numerous forest reserves, was: fairly open and easy
to survey.

No. 7 (late 3) Party—Working for the first time in Southern India,
No. 7 Party surveyed an area of 2,164 square miles and triangulated 1,850 .
square miles in the South Kanara and Malabar districts of Madras and in
Mysore and Coorg. :

The country varied exccedingly in character, extending from the low
Malabar coast land over the Western Ghats and wooded hills of Coorg into
the great plateau of Mysore, and was on the whole difficult to work in,

No. 8 (late 19) Party.—No. 8 Party surveyed an area of 3,095 square miles
and completed 900 square miles of triangulation and 312 linear miles of travers-
ing in Travancore and Cochin States and in the Nilgiri, Coimbatore, Malabar
and Tinnevelly districts of Madras. The Nilgiris and hilly portions of
Malabar, Coimbatore and Cochin are covered with comparatively open jungle
on the lower ground, giving way to dense, moist, evergreen forest on the
up%er slopes, until the high plateaux consisting of undulating open downs
with clear streams of running water are reached at an elevation of about
6,000 feef. The plains of the west coast consist of paddy fields surrounded
by dense groves of palms which render survey work difficult and slow.

EASTERN 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 Mgngmit and North Hsenwi including 150 miles of
the Burma-Yiinnan 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 Myitkyina districts
of Upper Burma. '

The country lay at a.‘high altitude and consisted chiefly of high, sparsely"
wooded bills and grassy uplands in which survey was easy.

No. 2 Cantonment Section was absorbed by this party during the year and
completed the survey of the Bhamo, Mandalay, Maymyo and Meiktila
cantonments, while that of Rangoon was commenced, the total area .
amountm% to 15,545 acres. 81 sheets of the maps of the Secundersbdd and
Boldrum Bazars surveyed in previous seasons were submitted for publication.

. No. 10 Party also maintained a section for the purpose of giving practical
training in cadastral survey to probationers of tEe Burma Land Records
.de%u-tment who had already gone through a preliminary course of instruction
at Debra Din. The course lasted twelve months, during which the pupils
carried out traversing, 16-inch cadastral survey, 64-inch town survey and the
computations, mapping and area calculations connected therewith.

No. 11 Party.—--No. 11 Party surveyed an area of 3,997 square miles in’
tlrae portions of the Shan States of North Hsenwi, South Hsenwi, Manglén and
Kéng Tung lying in the vicinity of the Salween river and bounded on the east
by Yiinnan and the Wa States. Triangulation was completed over an area
of 3,050 square miles in Mawkmai and Mongpan States and in Karenni,
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The country was similar to that surveyed by No. 10 Party, counsisting of
bold, lightly wooded hills.

No. 12 (late 20) Party—No. 12 Party Surveyed an avea of 2,223 square
miles in the Sylhet, Lushai Hills, Cichir and Khisi and Jaintia Hills districts
of Eastern Bengal and Assam and in Hill Tippera State, and completed an
area of 2,005 square miles of triangulation 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 Hil! Tippera,
covered with the densest bamboo and evergreen forests.

The recess headquarters were transferred from Bangalore to Shillong
- during the year.




TOPOGRAPHICAL SURVEYS.

Table shewing Outturns and Costs,
1909-1910. - - .
2 3 1 5 6 7. 8 9 10 1 12 13
Outturns, Total | Difference Cost rate hE
Circle.| P Locali Claracter of Ground., | Type of Survey. | Seale *| Qutturn of oo&ﬁ"‘m Total cost 8‘1“"“““’ REMARKS,
ircle.] Party. ocality. aracter round, NpL vey. ale. Survey on all], 'milosq e;re * | Survey and .
Burvey, Mapping.. seales, pnrt.yl:‘ ' Mapping,
Sy. miles. | Sq. miles.. | Sq. miles. | Sg. miles, . s Rs.
N. |No. 1 |N. W. F. Provinco, { Open, hilly in parts Resurvey  ...| linoh 5,100 3,570 5,100 —900 1,00,951 ‘19'8 :
Panjab, n.ndKushmir
N. |No. 3 {Punjub .+ | Flat, intersccted by canals | Survey .. | 1linch 8,235 3,235 8,235 —2,765 76,928 233 ..
l[;it})yp;:o?;][:ﬂly desort | Swvey linch 1,762 ) } Excluding IR"
. No. 4 | Punjab ) {Exlly and intricate Survey 2inch 1,652 9,188 %814 -2'@6 198,664 207 ::;:Zt;so“ ool
Totals, Northern Circle ... S ‘ou -~ 9,068 11,649 —06,351 2,76,573 237
] Hllly and wooded Swrvey . [t} inch 528 1 —g= . .
8. |No. 8 | Central Provinces ... Hllly and wooded | Survey " 1'{ ineh 1,763 | 1,460 2,2.91 3,709 91,086 398
Part open. part Lilly and | { Swvey s | 1inch 3,078) :
8. |No. 6.|Bombay snd Berir Beaurvey ... 1inch 1,564 4,783 4,052 | —1,018 | 1,74,999 351 -,
Forcst lull and intricate | § Survey -+ | 2inck 78 ’ '
Varied y Resurvey .. ?ino{ll 262 1
X nrie oo | Burvey we| 1ino 878
8. | Moo 7| Modros, Mysore, and {Open - | Resurvey .. |'1 inch 015 | 2,081 2,164 | —3,830 97,032 44
1 g Dense forest . | Survey .‘T 2 inch 413 j ‘ . .
. glurt opeln, p{n-t forest .., gurw]ay 1 inch 2,396 .
at enclosed o | Supp ementnry 1 inch 190 - - . .
8. |No. 8 | Madras arvey. 3 1,905 3,099 2,906 94,378 30‘5 .
Forest, dense and open ,,, | Survey 2 inch 509 ; 0 ,
Totals, Southern Circle .. " N B 10,129 12,632 | —11,468 | 4,57,495 .36'5 :
' . : : Excludmg Re.
E. |No. 10 | Northern 8han States Survey 1 inch 3,305 - 381 ! ,131 on local
_ ]Bold, lightly wooded hills || Resurvey o | 1 fuch 511 3,000 8516 | —2484 | 11,383,860 8 vy,
E. |No. 11 |Northern Shan States Survey 1 inch 3,997 3,000 3,997 | - —2,008 1,41,728 365 :
o tivatod o] a %urvey :]I.-i!w]]: 1,060 ‘
; - pen enltivated plains an eawrvey ., inc 322 .
B. |No 12 rEnstern Bengal and | /™5 00ded bills. Supplementary | 1 fach. 120 2,228 2,008 | —8,771 | 1,38,934 625 I
survey., ‘ R
[ L Denso forest . | Burvey we| 2inch 421 LA .
Totals, Eastern Cirele wo | e 8,223 9,736 8,264 | 4,14,5620 426
Graxp TotaLs ...l ... 26,420 33,917 —26,083 11.48,5688 339

* The figurs 6,000 aquarc miles from which differences nre shewn i column 10 is the full annual outburn per party, which it ia hoped may be nttained in future.
In order to reduco oxpenditure the programmes and establishments of topographical parties were cut down soon after tho commencement of the field senson, 19091910, This has adversoly affected ouiturns and costa.

1]
a
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I.—TOPOGRAPHICAL SURVEYS.

Table shewing progress of Topographical Surveys, 1905 to 1910.

. - -Outluras in square miles,
- Northern | Southorn | Eastern
Survey year. l Scale. l Circle. | Circle. | Circlo. | Total
1903-06 ... | Vinch and 3,995 1,660 | 10,322 17,077
) 2inch

-1506-07 : T do. 297 7.666 8,659 23,602
1907-08 . do.. 14,530 9,236 | 12,431 36,217
© 1908-09 - do. 17,957 12,526 | 11,542 42,025
1909.10 C do. 23,838 12,532 | 9,738 48,101
Areas completed to date ... do. 69,592 43,610 [ 52,690 165,922
Total aress included in the { 1inch 620,000 | 542,800 | 528,800 | 1,691,600
topograpbical programme. | 4 i0cn | 130000 4 v | e 130,000
Approximate sreas remain- linch | 550,408 | 499,160 | 476,110 |1,625,678
ing for Survey, I ginck | 130,000 | .w wo.. | 130,000
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IL—FOREST SURVEYS.

est surveys of the year were carried out, in almost every case, by
the pl;.}ll':i(fgi:l' t0pogr§.phical pgrties in whose spheres of operatlgn: the foresltj:
lay.” The surveys were for the most part on the 2-inch scale, but some we e
on the 1-inch scale; forest boundary surveys on the 4-inch scale were carned
over a considerable area. The revision of certain areas prevmuslydsurveye
on the 4-inch scale by the old Forest Survey Branch was also effected.

Northern Circle. -

"Puniab.—The forest areas, surveyed by No. 4 (late 18) Party on the
2-inc€ sgde, fell chiefly in the Salt and Khushdb ranges of the Shihpur
district, with some small areas in the Midnwali and Attock districts of the
Shihpur Forest division; the boundaries of most of those falling in the
Salt range had been previously surveyed by the Forest Survey Branch on the
4-inch scale. The total areaof forests thus surveyed in the Shihpur district
amounted to 343 square miles and in the Midnwdli and Attock districts to
about 4 square miles, or a total of about 347 square miles of the Shéhpur
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 Thal desert on the 1-inch scale.

Southern Circle.

Central Provinces. (Berdr Circle).—In the course of the topographical
survey of Berir, No. 6 (late 2) Party surveyed on the 2-inch scale all the
A, B'and C class forests falling in the area under survey in the Yeotm4l
district, and their boundaries 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 boundaries 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 nob specially surveyed
before, and "considerable difficuities were experienced in identifying their
boundaries as the field boundary marks were in many places found missing.
In two cases it was absolutely im&)ossible 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.

Madras Presidency.—Forest Surveys on the 2-inch scale were carried on

during the year by Nos. 7 and 8 (late 3 and 19) Parties in the following
Divistons :—

In the Nilgiris 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 corrections 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 surveyed the
Attapddi forest reserve which has recently been transferred to this division
from South Malabar, and the Chenat Nair, Pulampara and Varalapadi
forest reserves, comprising an area of 48 square miles. In South Coim-
batore the greater part of the Anamalai forest reserve falling in sheet
58 - was resurveyed on the 2-inch scale, as the old 4-inch rhaps were found
to be extremely inaccurate. 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 only forest reserve which had not been previously traversed
by theodolite (with the exception of the Nilgiris reserves) was the Attapddi
forest, Block No. VI; it was intended to traverse this, but the boundary was
not cleared in time for the traverse to be carried out, ‘and it was abandoned.

'l‘l}Ie total area surveyed in the Madras Presidency amounted to 278 square
miles. :
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Bombay Presidency.——~The survey of the Satpura reserve un the 2-inch
scale which was commenced in the year 1903-06 was completed this yeur
by No. 6 Party, and about 121 square miles were surveyed. In addition to
this about 114 square miles of forests in the Bhusiwal, Jimner and Jileaon
talukas of the East Khindesh district were surveyed on the same scale.
Boundary surveys of ali these forests, amounting to 316 lincar miles, were
made on the 4-inch scale. ‘

Cvorg.—In Coorg, 20 reserved forests, of a total area of 309 square milos,
were surveyed by No. 7 Party on the 2-inch scale.

Fastern Cz'rcle.

- Bastern Bengal and Assam.—The survey of the Katakhal and Sonai
reserves in the Cdchdr Forest division, which was commenced last year, wus
. 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. The officer in charge reports that the
large area of dense hamboo and cane jungle, the impenetrable nature of
the undergrowth and extensive swamps met with in parts, made the survey
of the Cachar forests one of the most trying and diflicuit pioces of wark
that have so far been experienced by his party, either in Burma or Assam.
The area thus surveyed in the Céchdr division amounted to 293 square miles.
The Langai and Shingla reserves in the Sylhet Forest division, compising
an area of 94 square miles, camne under survey and were completed.
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III.—TRIGONOMETRICAL SURVEYS.
TRIANGULATION (vide. index map p- 18).
The work of No. 15 Party included principal, secondary and tertiary
triangulation. - _
(a). = Principal’ Triangulation. ‘ .
of tlfi).Ea'ﬁgg i%ﬂgﬁég?hiﬁgssﬂ?e?c?g:l]g::in%hfrrglghﬂ;ﬁesﬁﬁoia}ziég)g?

Northern Baluchistén and closed on the side Tounsa-Langawala of the
Great Indus series. ‘

The following is an abstract of the work done:—

Number of Principal Stations observed at v R 17
Number of Principal Stations newly fixed e 15
Number of Principal Stations built - 5
Length of triangulation completed in miles ~ ... © ‘... 261
Area of triangulation in square miles bes . 6,580
Average triangular error of 24 triangles .o 07303
Number of Astronomical Azimuths observed ... . 3

(#).—The Kashmfr series- emanating from the side Nerh-Khagridna of
the North-West Himalaya series was continued to latitude 34°-50" N.

The following is an abstract of the work done:—

Number of Prineipal Stations observed at - ... 9
Number of Principal Stations newly fixed - - ... 7
Number of Principal Stations built - T e 11
Length of triangulation completed in miles™ ... o 90
Ares of triangulation in square miles . ' .. «. 1,600
Average triangular error of 7 triangles = - ... o e 07BOL
Astronomical azimuth observed "1

In addition to triangulation work, a series of comparisons was earried
out to test the accurdicy of mercurial. barometers, aneroid baromefers and
hypsometers, as height measuring instruments. ‘ _

The results proved that the aneroid barometers differed greatly from one

. another and from the mercurial barometers. The latter gave heights in defect, . -

and the hypsometers gave heights considerably in excess of those obtained by
triangulation. At 16,000 feet the excess was as much as 600 feet. A

The constants employed in the formulee by which elevations are deduced
from barometric and hypsometric observations require imodification.

(i33).—The Upper Irrawaddy series was commenced from the side Tangte-
Lakar Bum of the Great Salween series. K | :

* The following is an abstract of the work done:—

© Number of Principal Stations observd at 9 .
- Number of Principal Stations newly fixed - 4
Number of Principal Stations provisionally fixed 3
Number of secondary Stations provisionally fixed 3
Length of trisngulation completed in miles ... .. 112
Ares of trisngulation in square miles e ' e 2,900
Average triangular error of 8 triangles . o 07381

Astronomical Azimuih observed 1
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(U)—Secondary Triangulation.

Two sec_ondary series, the Mawkmai and Khési Hills series, were
commenced in Upper Burma and Assam respectively. The work done is
shewn in the following abstracts. .

The Mawkmai Series.—

Stations observed at .. . 31
Stations fixed -, - 36
Stations built 16
Length of triangulation completed in miles - 140
Area of triangulation in square miles e « 1,810
Average triangular error of 25 triangles e e 1%99
The Khdsi Hills Series.—
Stations observed at ... 12
~ Stations fixed . 10
© . Stations built . 24
Length of triangulation completed in miles vee e 41
Area of triangulation in square miles e 400
Average triangular error of 10 triangles T i ¥

(¢c)~—Tertiary Triangulation,

Tertiary triangulation for the topographical.survey of Kashmir was com-
_pleted in sheets 43 15 5 and 43 4 and commenced in sheets 43 ;yim

LEVELLING OPERATIONS.

" No. 17 Party.—Three detachments were employed on levelling opera-
tions during the past season.

No. 1 levelling detachment carried out revision levelling from Rangoon to
Pyinmana and new levelling from Wuntho to Myitkyina, and also connected
the standard bench-marks at Rangoon, Pegu, Toungoo, Mandalay, Shwebo,
Meiktila, Magwe, Wuntho and Myitkyina. The outturn amounted to 465
miles. ' '

No. 2 levelling detachment levelled the Himalayan lines from Hardwir to
Lansdowne, from Bareilly vid Kdthgodim to Naini T4l  (Brewery), and from
Siliguri to Tindhdria, and connected the standard bench-marks at Lucknow,
Patna (Bankipore), Muzaffarpur, Motihdri, Bhigalpur, Purpea, Dindjpur,
Burdwédn, Calcutta, Balasore, Cunttack, Berhampur (Madras), Vizagapatam,
Cocanidda, Bezwida, Nellore and Rewah. The outturn was 310 miles.

No. 3 levelling detachment was employed on levelling from Laluwali
G. T. 3. rid Kbhinpur to Rohri, from Shikarpur to Jacobabdd, from Pili h.s.
to Godhra, and from Lahore to Dharmkot in the Himalayas, vid Pathdnko
and Dharmsdla; it also connected the standard bench-marks at Sadikganj,
. Bahdwalpur, Khanpur, Sukkur, Jacobibid, ‘Hyderibad (Sind), Karachi,
‘Godhra, Baroda, Rijkot, Surat, Dhalia, Mhow and Bhopdl (2). The outturn
amounted to 501 miles. - .

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

30 Standard bench-marks were erected and 41 connected during the
year’
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(a)—Astronomical Latitudes.

No. 13 Party.—No. 13 Party was employed on latitude operations in Qudh.
Of the 11 stations visited 5 were situated on that portion of the Karara
Meridional series which lies north of the Ganges and the remainder were on
the North East Longitudinal series.

The results of the season’s work are given in the following table:—

-

. . Deflaction
He]ght Of the
Name of Station. Latitude. | Longitude. | above menn | 3.0 170
&ealevel. (o_c)
‘ a ’ o ’ . fec‘f. "
Sora v | 28 17 81 12 400 +7-58
Pariaon o e . 25 a0 81 22 846 +§_ss
Porewa e 26 38 81 12 380 C it
Utinmao el 7 270 . 81 12 336 +-4-54
Tmlia - 27 19 81 8 28 —1-07
Mna 27 38 81 23 406 —10-38
Dadnura SO B 81 43 420 —1483
Ménichauk ] 21 sy 82 5 360 —1923
Basadeln 27 24 82 17 366 —12:53
Pathardi 27 28 83 43 320 —18-66
Ghaus - 27 2 83 & 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. This involved the computation cf 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
stations and for 18 longitude stations in the prime vertical.

(b ).~—Pendulum Operations.

No. 14 Party—No. 14 Party carried out pendulum operations in a tract
situated between Latitudes 21° and 26° N. and Longitudes 79° and 83° 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 usual procedure was followed in carrying out the observations,
four pendulums being swung at each place, and as a rale four complete sets
of night and day observations made, each set being preceded and followed by
star observations for the determination of clock rate.

TABLE.
No. Stations, }Intlbude. ﬁ:}g‘ Height. g Fo o' o 9~ | 9.~
e oo - Seet, i, ont, em. em, em. o,
1 | Rajpur ~|213856] 81 a1 96 | 978612 978705 | 278670 | 978681 | 40024 | —O-Pi1
2 |Amgion .|| M0 28 | 108 614 q0) -6 -630 | 4-0021 | — 0015
$ !Biikspar .. |22 363| 82 .12 818 631 -763 733 783 | 4-0030 |  0-000
4 | Seoni -2 520) 77 29 | 208 622 811 4| 735 40076 | 4 0-009
5 | Pendra Wil 22 ol 1,9 -638 521 %54 T8 | 40046 | —0-024
6 |Jubbulpore ..{238 5t | 70 88 | 1467 | 719 856 506 803 | 4 0-033 { + 0-003
7 | Umaria ~|2330 87| 10 8¢ | 1490 740 -880 830 827 | 40053 { + 0008
8 |Damoh .. (28496¢f 70 26 | 1213 358 -871 -829 848 | 40023 | — 0019
9 | Eatni ~(285025( 80 26 | 1,95 757 854 8% 818 | 4 0026 | — 0013
10 | Saugor w2547 I8 48 | 1,787 79 895 534 830 | 40045 | — 0016
11 | Maihar ~(241538( 80 48 | 1,61 754 492 851 877 | 0015 | — 0026
12 |Allahabid .. [ 259585 | s 55 | s 3| e | esc| 953 | 40012 0002
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MAGNETIC SURVEY.

No. 18 Party—Four detachments each under a Provincial officer were
employed. Two of these re-observed at old field stations in the area lying
between Latitude 16° to 19° and Longitude 73° to 78°, where the secular
change in H. F. appeared to be abnormal. These detachments also surveyed
a few small areas in detail. The third was employed on detail survey in Central
India and the fourth took observations along the outer Himalaya from Naini
Tal to Dharmsila. s '

The Imperial officers observed 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
Alibdg.

In all 69 new stations of the preliminary survey and 71 of the detail
survey were occupied, while 100 old field and 22 repeat stations were visited.

Work during recess.—The computation of the previous season’s field
work and the reduction and tabulation of the base station results for 1909
have been completed.

The mean values of the magnetic-elements at the observatories in 1909
were as follows :—

! Lat. N. | Long. E. | Declination. H‘Rﬁgw V;;r;?l Dip.
Observatory.
° v o v ° -] ¢.68 | Caos °o -
‘Debra Dém .0 30 19 s 3 | E2a48 93276 31909 13 480
Burrackpore o] 22 48 88 22 | E.1 07 37300 22099 80 387
Toungoo wf 18 56 | 98 2 | Eouoo 38766 A6T6 | 28 1
Kodaikanal 10 77 28 | Woso1 | 37469 02391 3 301

. -

TIDAL OPERATIONS.

-No. 16 Party.—Observations were taken by means of self-registering -
tide-gauges during the year at the stations enumerated in the following list:—

Number
- Date of . Date
Stations. . commencement | of closing of 05& e::n?_f REMARKS.
of observations. | ohservations. tions.
1 Aden . ) 1879 ... | Stiill working l""i « Small id .
s = 1868 * 1880 "1} . c-guugae work-
2 Karbchi v ‘ 1881 ... | Still working 29} 12 ing.
3 Boembay {Apollo Bandm) ... | 1878 A » 42 ,
4 Bombsy (Prince’s Dock} ... | 1888 S - 22 Property of Port Trust.
o tin I P L T
& - ' 1805 ’Shill working, 13) ~
6 Kidderpore .- 1 1881 " " 29
7 Rangoon v | 1880 R - " 30
8 Port BIL\I.I' s 1380 aee "” 1) H 30
1880
: ¢ 1886 6} -
9 Moulmein ’Rea;t(::’rgted }Sti]l working| 1)
Lo

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

The nine tidal observatories at work were inspected during the year, and
the registrations have been found satisfactory.

In the following tables are given the annual and decadal percentages of
errors in the predicted times ancd heights of high and low waters at open
coast and riverain stations.

o=
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Percentage of errors in Predicted Times and Heights al open coast
stations from Automatic Registrations.

Ix TIME. | In HEIGHT.

Number | ithin 15 minutes| Within 8 inches (Within 4 of mean

Year. St n.gi ons.  of sctuals. of actuals. range at'springs.
HW|LW.|EW LW, HW|LW
1900 1 66 60 28 83 93 89
- 1901 11 7 60 | 93 9 93 91
1902 Y e 9 76 a7 M 85 96 96
1903 - - 8 80 k) 92 93 84 94
1904 ] 82 15 99 98 | 9 96
1505 T 82 79 96 95 96 97
1906 . 6 85 81 96 97 94 5]
1907 - - e 6 84 83 98 - 98 98 99
1908 6 84 84 98 97 9 |- 9
1909 6 : 85 86 9T 91 87 | 98

l

_ Average of 10 years - ... 80 75 96 95 96 | 95

Percentage of errors in Predicted Times and Heights at riverain
stations from Automatic Registrations.

In TiME. Ix Hzlout.
Number o as s 1 o .
Year. of | Within 15 minutes| Within § inches [Within%; of mean
Stations.| °f sctuals. " of actuals. range at springs.
HW|LW | HW|LW HW|L W
1m0 .. 2 59 62 70 57 89 87
1901 2 63 - 83 70 69 90 92
1602 vas e 2 63 54 76 83 26 - 90
1903 2 55 61 | 70 60 88 87
1504 o' 2 45 61 72 . 63 . 94 95
1905 e 2 52 62 | 72 a7 94 92
1906 2 59 023 74 6¢ 92 95
1907 . 2 a8 47 78 60 - 96 90
1908 2 a8 52 |° 77 G0 - 97 92
1909 . " .. 3 61 59 69 65 93 92
Average of 10 years 57T | 58 73 60 93 91




PART III.

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 maps.
(5)—Geographical maps on the one-millionth scale.

(e)—Degree sheets, i.e., topographical maps on the scale of one inch
to four miles, each sheet covering an area of one degree of
latitude by one of longitude.

(d)—Standard sheets, .., topographical maps on the scale of one
inch to one mile, each sheet covering an area of 15 minutes
by 15 minutes. .

(a)—Small scale geograplhical maps—During the year uader report the
new engraved map of India on the 32-mile scale has mado 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 the value of the map but
will retard its completion.

‘ A new series of engraved index maps on the 32-mile scale was com-

amenced, each index embracing an area corresponding to that of one sheet on
the one-millionth scale and giving full information with regard to the survey
* and publication of sheets of the “degree” and “standard sheet” series that
fall within it. '

{b)—Geograplical maps on the one-millionth scale—The compilation of
these maps from such information as is available has gone on continuously in
the Drawing 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 nine
sheets of this series were reprinted, and af its close eleven sheets were under -
publication. .

(¢)—Degree sheets.—The publication of this series of maps in colours in
the same style as the one inch standard series has commenced. No degree
sheet of India proper based on modern surveys was published during the
year; nevertheless good progress has been made.

The question of hill shading for reproduction by the half-tone process has
received much attention, and the experiments made have thrown light on the
pature of the difficulties to be contended with and or the means of over-
coming them. '

Materials for the.drawing of eighteen of the degree sheets of India
proper and Burma, produced by the reduction of larger scale surveys, have
been supplied to the circie drawing offices during the year.

(d)—One-inch standard 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 drawing is based either
on cadastral survey or on topographical survey executed prior to the 1si
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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The following table shows the progress made in ‘the publication of one-
inch standard sheets from new topographical surveys only, during the past
5 years ; see index maps at the end of this report. '

) ' STANDARD SHEETE PRINTED, .
Year. . .

e | e | Gy | ol

1905-08 0 B 0 0 0
1906-07 . e 1 0

1907-08 C w e 1| 22 . 49

1908-09 35 26 60 120

190910 o 72 43 60 15

Total printed ... 126 | 81 142 349

Total in programme ... 2,160 2,067 2,101 6,328

ﬁ’umber remaining for publication ... —"—:-'2I,034 1,986 1,959 3,979

. The office is in a position to deal with a considerably Iargér number of
- sheets and will be able to undertake all the work required when parties and
circle 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:— o '

New railway map on the 64-mile scale (under preparation).
New railway, road, and canal map on the 32-mile scale (under
~ preparation). - ' ' :
Map of the N. E. frontier of India on the 32-mile scale- {nearing -
: - completion). ‘ '
~ Postal map of Sind on the 8-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.

Provisional degree sheels.—Many years must elapse before the new degree
sheets on the }-inch scale extend over India, and much inconveniencs arises
from 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 one Atlas sheet. ‘ :

It has been decided therofore to prepare provisional degree sheets by
cutting and joining the old }-inch maps in the same form as the new series.
In this way, sheets of the old style will Ee superseded with moderate rapidity,
and every new sheet prepared from modern surveys will displace completel
one of the provisional maps; overlapping and confusion will thus be a.voidetf
Experiments are being made in order to arrive at the best and most
economical method of effecting this conversion, which is a matter of consider- .
able technical difficulty. '

Stamps for symbols.—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 suiteble 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 aitain to uniformity
-in the conventional representation of natural and artificial features.
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Hill shading.—A variety of experiments in methods of hill shading have
been carried 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 mechanical
device for spraying ink, has also been tried for certain purposes and it is
hoped that 1t will be found of use.

The following table shows the volume of work in the office during the

year.
I.—2Maps of the modern series,

: . Number completed and
Class of Map. Numbor of sheets in hand, sont to })’m
Geograpbical maps ez and smaller scales ... 99 39
1 inch =4 miles { Degree sheels, &e.) e . 64 30
1inch=1 mile ( Standard sheets) ... . ‘242 208
‘ Totals ... 408 271 -

.1 —O0ld style maps, reprints and other plans and charts.

.Standard maps D 212 184
Miscellaneous maps and charts 157 13
Maps for other departments 133 81

Totals 302 3i6

PHOTO.-LITHO. OFFICE.

Three-colour photography.—Perhaps the most interesting results obtained
during the year are those of Mr. Taylor,. Manager of the Photo. Brauch,
in his experiments with three-colour photography.

The rapid deterioration of colour-sensitive plates in the Indian climate
. has made this process both uncerfain and expensive, and it has been Mr.

Taylor’s aim to produce a bromide of silver emulsion in collodion for coating
plates, which would render them suitable to take the place of imported dry
plates in this process. In this he has attained to a remarkable degreo of
success, and it 1s hoped that before long the oftice will be able to take up
reproduction in colours as a regular branch of its business. At presont this
- will not perhaps be much used by the Survey of India itself, but it should he
of value to several other departments of Government.

The output .of the printing section of the office during the last three yecars
ig shewn in the following table. ‘

{ " .
Number of I Numbor of maps printed.
Yeur. impressions R T -
' ¢ pulled, Dt-.pnmrt]- I depart- Totul.
el | mental,
]
1907-0% van .o 1,663,453 i 891 1,175 2,006
1908-09 .| 1506807 ' 2,04 726 2,773
1909-10 1,374,190 i 2,697 1,050 3,760

The cost of the office during the year was Iis. 1,564,494, and the value of
the outturn Rs. 2,13,894 including Rs. 51,586 recovered in cash or Ly book
debit transactions. These figures compare favourably with those of the
preceding year, which were: cost Rs. 1,55,643, value of outturn Iis. 1,72,234.

[§}



22 PART IIL
MAP RECORD AND ISSUE OFFICE.

The gross face value of the maps received from the printing offices during
the year amounted to Rs. 3,40,000. This sum 1_ncludes Rs. 15,361 and Rs.
25,014, the values of maps printed in the Engraving Office and at Dehra Diin
respectively.

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

Number of different maps
Claas of maps. Scale. of euch class received. Value.
pul;E:::ions. Reprinte,
Rs.

1 Geographical maps Small 5 ) 5 44,850
2 India and Adjacent Countries|  T560:000 . 0 430t
3 Degree shoots ... o lin= 4m. 10 . ' 5,650
. 4 Standard sheets {(new style) ...| 1in.—= 1m, 205 - 3 1,04,305
5 Provincial Taps ... =g ) 2 1 14,675
6 District maps ... ] 1line= ¢m. | ... | 13 2,756
7 Atlas shests N I | iq. = 4m, wevens 119 13,776
8 Standard sheets (old style) ...| lin.= 1m. 76 1121 89,321
9 Administration Report mapa| lin= 8m, | ... - L oa 1,632

10 Plans of Cities and Canton- ‘ : .
mm.ltu . - Varions | . 25 24 21,285

1 iangulation and traverse .

charts Various . S O, ‘ 1,625
12 Index maps ... | Verows | 54 30 15,778
13 Miscellaneous maps Various . 48 38 17,884
Totals .| ... ' 483 412 3,240,000

The total number of printed maps issued during the year was 1,42,421,
gfuan aggregate value of Rs. 1,24,858. The details of the sales were as
ollows.

Sales to o Number of maps. - Value.

&s.
Government Officials 74,469 45,929
India Office .. e 5,759 7,508
Dapnrtmental issues - 40,803 51,763
Private individuals . T 19,230 17,617
Agents . can 1,980 2,041
Totals - 1,42,421 1,24,858

A new catalogue of maps corrected up to Feb 1st 1910 b~
lished during the ;g;;n P p to Yebruary 1s was pu
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MATHEMATICAL INSTRUMENT OFFICE.

There has been a large falling off in the demand for new instruments and
also for the manufacture and repair of instruments required to be donc in the
workshops. In the former case the diminution amounted to 32 per cent. and
in the latter to 24 per cent. on the average values of the two previous years.

This heavy decrease in demand and the consequent inerease in the valuo
of the stock in hand, on which 3} per cent. interest charges are levied, have
combined to show deficits in the profit and loss accounts of the instrument
store and workshops, amounting in the former case to s, 20,176 and in the
latter to Rs. 15,270. :

Good progress has been made in the manufacture of more delicate instru-
ments, suclll) as theodolites, levels, clinometers and all deseriptions of scales and
offsets; the dividing and engraving of the latter have been greatly facilitated
by two new machines, an auntomatic dividing machine and an engraving
machine, which were installed during the year.

A noteworthy piece of work was the design and manufacture of the
largest adjustable plan board that has ever been made or used in India
This plan board measures 11 feet 9 inches by 10 feet 3 inches, and the wholo
weight is taken by a ball-thrust which makes its adjustment particularly easy,
It is now in use in the studio of the Photo.-Litho, Office, in connection with
the photographic reduction of combined standard sheets for the preparation
of degree sheets on the }-inch scale.
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IL-DEHRA DUN OFFICES.
A. SPECIAL OPERATIONS.

The erection of the base line ocbservatory was commenced in May 1909,
In accordance with instructions received from the Secretary of State, the
lans were sent home for .Sir David Gill’s inspection. Building operations -
Ead to be temporarily suspended but were resumed on receipt of the plans
from Sir David. -

Approximate sites for the measurement of base lines in Burma and
Baluchistén have been selected, and a complete apparatus of wires 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 completely obscured, photographs of it
were secured either at Greenwich or Mauritius. .

B. COMPUTING SECTION _
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 dccount of the Operations of the Great
Trigonometrical Survey of India. : .

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.

Geographical work.

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 Drawing Office for
incorporation in maps. o

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

The co-ordinates and heights of a few more peaks from Ca.pta,iu Wood's

triangulation in Western Tibet were computed and adjusted, for incorpora-
tion in the map of Tibet:

(;)ert-ain tables of the 4th edition of the Auxiliary Tables were extended
to 45° N. latitade, for inclusion in a smaller edition for the use of explorers.

Synoptical Volume No. XXXV of the North East Longitudinal Series

_ passed through the press and was issued. This volume furnishes data of points

in the Iimalayas from Delira Diin to Assam, and some of the highest peaks in

the world fall withinitsarea. The new system of numbering Himalayan peaks

mentioned on page 15 of the General Report for 1907-08 has been adopted

in it. Mount Everest will in future be known as ,Pf.','—"f.’? in addition to its
old name. -
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Presercation of trigonometrical stations.

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 annually, 18 failed to make returns.

C. DRAWING SECTION.

The following table shows the volume of work undertaken.

) Number of shoots
. Cluss of map. N“'“il:;:; daheets drawn nnd sent
) to pross.

Geodetic and scientific dingrams and charts 218 14
Geograpbical maps, % snd mnaller seales e 11 4
Miscellaneous indexes and plans ] 7
Special maps for Doctor Stein o | 94

Totals 331 23]

D. PHOT(E).-ZINCO. 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. 1,655 against Is. 3,312 in the previous year.

The following table shows in abstract from the work dealt with by the
office.

NUMBER OF BHEETS.
. Cluss of map. | Drawn wnd sent .
i In bund. : to prens. Published.
Standard maps of Forest Burveys R 229 69 40
Special maps of India 8 8 8
Provincinl, Divisional and District Forest maps ... 9 4 5
‘Working plane and migcelloneous maps 15 7 8
Totala e 261 88 65

The space for the storage of maps in the present building is insufficient
to meet the demands which will eventually be made on it, and proposals have
been submitted for its extension by the erection of a new building.

-1
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IIL—CIRCLE AND LOCAL DRAWING OFFICES.

A. NORTHERN CIRCLE DRAWING OFFICE.

The normal main work of the office was the examination of standard
sheets drawn by the various parties, the drawing and examination of sheets
which’ the parties (either from tnsufficient 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 3 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 hard and sent to press,

NUMBER OF SHEETS.
Class of map. : Seale. Draswn and lsent
In hand. %o press.
Map of Turkistan ] 1in,=32m. N
India and Adjacent Countries "J.',‘mlls,'—'mm ] ' 1
" Degree sheets . ol lin=dm. 18 4.
Totals 24 o

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 oftice was taken over from the Eastern
Circle and was fully occupied with photographic 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 year. ’

NUMBER OF SHEETS.
Cluss of map. . " Beale. I hand for drawing, .
colapletion, or Sent to press.
examination.
Standnrd sheets | lim =Im. . a9 A -89
Forest editions of sbove ... e} 2in.=1m, 9 4
Village boundary editions of standard sheets ... 1lin. =1 m. 5 3
Trinvgulation charts ... e lino=d4m. 12 o
Degree shevts ) . woo wt lin, =4 m, 7 3
Miscellancous maps el lin =4 m. p 2
Standard sheots (old form) - . lin.=1lm, 4 1
Totals e e 98 91
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D. BENGAL DRAWING OFFICE.
( Imperial Section ).

The standard mapping section of this office continued its work of com-
pilafion of standard sheets from modern cadastral 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 14 have been submitted for pubiication and 6 are nearly
complete. One traverse chart was completed.

E. UNITED PROVINCES DRAWING OFFICE.

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

‘The 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 were completed.

t

PRINTED AT THE PHOTOGRAPHIC AND LaTnoararic Orrick, Sunvey oF INvra, CArcurTa.



Vi - INDEX TO THE SHEETS OF THE

INDIA anD ADJACENT COUNTRIES SERIES

-m- == — on the Seale of LGB 000

Gr’ —— .
. P
| M ™~
f Tix %
/ S 4 X L T
/ i i 22 | o h \ N I'm -a&.u.,lli V Kauhgar -
' - Antay, [
f ‘. 1 n"JMJ\O S ! ) \\j‘ T ‘|‘,|.\...‘
\ I, ~—— % ~
/ / (z el [ — e B~ lrs;
W, — y Mg, e .\l.-.|,,,“,

i

a4 Shigsip

= _, LU s
t:v "

. IT“ ] \ R VU Sk \
P i wan P2 A
\ \IO_‘)

P o

:
o Yand 1

For R qgan FOS
i) -

shun Kus

w1 _ e e
f r'f \". i "‘q.m chans ‘_‘:i.,——/ A ent Lot \ ‘
i - i 7 < oy S ¥ < =
U/ o l&s % & o N et @\ )
I P it § /N ~I o i ‘ ) V@ J \
| / < o - P
”f 4 4 :‘::l:“ / ol \""’"'L,‘_“: . @ 5 H y l_.
{ = W An e \
a \\\‘- : @ ‘)‘ ™ o = " . 8 \
/| /Dy \';;, Yuligy, ] ) { “-.E,E:f: Rower B0 - ::‘:‘—‘- o™ N o )
T/ (12 [ Shay e w1t you 1N
i A & =/ / (®) Jl-..‘." . "}-ﬁ-.. Tt O\ --t“‘ - ‘L) . Ago \\‘
) e A 4 > %) Tai Vi, &) _ b \
/ - \ ) ) = £ u-"""‘ e ) \
f — — b -. \
e e e P -
[ Mgy, — o \E_S) lu..lf. (ﬂj e . Y 1 pb\"'”"
ﬁallfnlr O 1{ \ (\" [ pamatt
Nugpior- /

< "A" r
7 ‘_ﬂ =
5 1B [
1 yil! o \J 9
M .l

pil)‘“

[
Andanian ¢

I . e 5 alands | { For Blar
e il

Isluguila

R S ==
Necobar lelands ©

Published snder the direction of The Hoobls Calonel F. B Louge. R.E.A.D. C. Suwrveror-tionmal of budic. Shewts published -
mo. -

. P TR — *M@

el S - = = e W, in hand. @

Udshia, 5.7,0,, Oloutrs



INDEX TO MAPS OF THE NORTHERN CIRCLE. PUBL\OAT\ON

—ee Y
=1 P — — — 74%

\mlla.‘ N =
(MR e ()
Depss o ._\I; & i
G R
L5 e i o ] e INDEX
e Khpixhlash\l argar 6" . b
he— — —4 Showing progress up to 30 Seprewher 19100
! T b \
e N .
. \“ N Kev to Degree Sheets Kev to Standard Sheets
Aearvalproam P L -~ .
1
(B = - STel¢Tn
: At .'H'--‘r{r)rz . Jhaldar i
ol A AR s, Tt s FL N
esk o Murapha X% \ J - @, :
N X4 ¢l e o
b | " —
Loarga ﬂ', mpl \'.'.ni:l I B LTI
\lnl LI\-.IJ\ /
nrqnn B | _;N T WHES GRDBFRISG A SHERT OX TUT e Nry THE NI
' o). gméd ‘iﬂ"-'t--r-’-l _,—1:_:‘ sHOrLDy RE USED fp No A5 I tne o Iy rr Cure
—=1- 3 ok o T T THE NUMUER AND THE DEeirg SuErT Lerre T BE GONEN
i m!wvr;\m:u_l I5A Fon a d Ixcn Super toe svunri e Prosve S
- LETTEN AND THE | 1801 SHBET NUMBER MUST 0HE g ol - t
S,
=~ ) REFERENCES.
Q) +
o Py i St Hmfni\ i 1905 F:_ -5
T + s N e — U ¥ SHEETS PUBLISHED SINCE IsT UCTULER
= ! \ e
£ | an - \, / - DURING TEAR 1808-10 -
Le ;D; u'[an,m hfll‘un Sh dheliin, '\ { i . ) \
*, P Y SR LTI N (% d . = \ 7 RCLE | STOWN THUS R ———-
TR J ol TZio b N L il X el Sy CIRCLE BOUNDARY SHOWS
] A P R

'ﬂr ' .’vi n{.i 71
Q) 4— — ] H\ b &,&(?‘,7
“n!nl Hnl “',*V'

P T Y P g VS

L f'_{ Af;-"\'{' ]m{d- \
+ ~

o |
’LI v||;| " Vd ‘h.rMuuw). ( 11 amba T L " _— = N
» b oA - \H - (L} = 4 ) R
H WhE "i L Siatlegr =\ P) ‘H\D {_ - ~ .n.-i.n,.-,..:
Parklardeot | e = )

el | Dharsifla [horarLoce -
= Vo L\Lifrinqrfi | Neseporr 32

i axr i \fn;n.’v
j \\_‘" im |

) 7 [ 5
\l md A T SO ~
AT (| M

Lhnds j..fm 7 I
Lt ik L “nslnarlnlt

s “——-M wlfrphr 31 | |
l Iy "; i s “-H-'l'“r“' =7 pan Tetliney

Moo wierret MW (| 1 SR TR NN A ; et UL [ IO
s ; == l Simla e =
= —I g hbflaerer ﬁ'un‘ ihg J T ot ; i = < e

T 7 |
AWM el |

Brarkebioar
B M‘r —

| Brignidn

¢ fes unnr o

7

o f,,/ ,,(,:, — {
ik : Nhord i et |' 'n | el i gyt | R Ve \ i
' | e 1 t bl ; |
sfren + % - === | i I [y f |
4 ‘ nlll_g‘rhnl\ & 1 \.l])il! ) | = I = f
Ny=— ; e {RNEER A S p Misseertey g o d NP B l (F1
Fi J Mibha )B el A hida — I Vidiesri \ coatips |

| 7
| M Loz /f‘{" gk

i

r__l?j-ltl_ﬁJ.L_ _R\-‘_' hldraschioionre "_3:;]_11‘:-\'{"]2". . | . i
vV Z Iy i

Samgran

VhrriTias r./:-':!
= LR

aﬂﬁ.u R i TP ST TR ‘ | N’
. Alora! _u,,;,,,’,f,]\,,”-/. | I ‘ | ! |

- =g N f " _ Fieniriier!
Sihy - I i e AT I i 8 / o
(L (G i ey : \'\ﬁ'“' £l ‘ - y ok LK :
Ritdwin & Cr | G g K 'I' ~“C \ TG L IE ol
' | = it P Py T = <ot | dunnld
1 . T Ml 1 B A | 2 Xk A faee pecy ke
’ Lmrse Pt 3 ‘\ aliawadpie t e } ’;‘ - ; :
. A L//.rfu) aedpres st I dervigiaer | e Jl 3 5 it 5 i
\f‘ [ NERILETAIS

T | E— " = Rollyuk ‘ = ol
' : : T

= '/r'f'h.u s - ot ,r',,,,,/},/ v

S O L NI T e T . 0

9. Foetisei it j - o A i 2 :
" "\hnfulu -ILI/I/\\A.‘ : Aurirapidprias Welor T I I 7 tFetstar; Lol P}%‘H/ ,

!
Slerfurrprges Elistiny f- - o ; L
| AL | il v I LTI e
et i . : ;

]
i ! [ ;
| ot | [t f =
i Lok /’\\}ﬁ/m. \\ i F' dorberly g ) ‘f'u/.l_n..- /\
| 474 i S
.1

H;‘m.pl ! 2k
% Tilibhy
b
N\

PHIAN Ly P i 2

Lt \\_\ﬁiru-ml!\

s e “_pd RTINS
\f\lr arh

U Tt 1
/‘t l I. anpur i 3 :‘l” '
,;——\,:.Lﬁf\"“ 1,”/ / “ ﬁ\n i SR
“’) i g 13 1I.N |‘ ‘
T~ T h o E ‘

. / A E \l{\lulil-- el L
- I Tt i / N A e - _arglt u 1 \
l P + LY N A AN e \\/ \ 2 L

) k > i / e ) ,,'-11
Noovagianerh 4 ¥

; ) | & & \l.m;plu\ -
Pt | i haronn ity AT “’\}..\ S L \uJ_ e el !
\ e rh % g

‘7‘— e gy o S s | e
T . '_'_""‘__‘*_‘7[" 17rT LARYE T \“':. % = F—T\_\ ." !lll]\u( *
7 -~ Al P

""V"l‘ IS
- -1’“‘“, |\.

I L -hu-;.lml-.— ARV T | \ JT'
45.4 ( - | J g | [ -‘h/ r |||u|| | Mevaixa ‘ / =
3 } e Aol

/ | Vzwe 2ii etconis” |
2 o | i :

fﬁ-\hrur'l ur F

T | |
/7 'R T £ S Bl T e w/ i

JEriwah
e

[ [ 1™ Werim i v/,‘,'{ il geres s

)
| |
BY | ¢ .
5 — o = | = il = 3 g . &
R . \:‘ t“ = ? i ‘l * F g i o v e N I\:)( s F , |\ e i 1 _“,'.\‘.]um # I' \‘-ndl e |
Py Whesaderh e ‘l")/ i | ' Lanen ) . TN ' 't R ,A (& .
¥ RO A Y T/ ; y ! . { Al o A W P s \ tae Mol 7 « W e
c _\‘______ L ﬁ\‘/—!} Y, ‘I : “‘\/ — | I" ' tr g d 4 = i s :mm_u" wNe = lo _{';:; E [-\—._7"" ‘! '
/ ! R, jerou et St | RSSSS ( (dll riuS WL o 24 A S i piabopr, g i
L l /\;‘| 'I /! . | /)——‘__‘M.. el /‘ rt Y] | ,"l‘ h.(.‘-#l]nn:’\i“ 8 T: FI‘ i \.. '
v trief | Ul L - Nep > : = 5 e v Rt
~— K. I ’] - . T = —— I 5 =t g | _Vr’ “:
Sirmdini{ 10 Ty i ; I T |
| ! ' ,.'F..m o Piski AR {( C T G / f K ! o} ; . I ! A ! AT T T o Blouda C oad: G sl sl
| ! Al = {;/j_{[\dl tabiad | ! '||“||||ul J - J 9 ) } K l G : K Z F"l! (Il Il? z T g i \HA”\U'\'UI 1 e s l
| o v t i Leabeers | : vk fu Ny i 3
— '8 oo o i § e RV s B W g I, T
g - : Bl _"L' N i i R it s e
- 5 VT sarh |

liu acly

Sutadn

- i | J Nethiha i
S =g A = (

] 1D /:.r~ H

By R I." I|-l\ gJI v atb ’ L ; F .‘

D IM.Un i ! ; |
\1.nh.u} drnl "J"'J‘.l ! . l . -

T i

o T URlatan piit e i 1
; {!}\\HL-;.-;I’]‘.I \ td‘l”' ’
ke

<1
| " |
y e ,' | -|4| ' ' LA 2
[ L¥ 1 Ay \3_ Iaetal fae g Srbanean Rl '“!"I | amh |
[ X ‘ r-’u||<nn|-||| - i Loy | & :i i | L # = -
fropne Al i == g e ' ri ) ‘
[POREERILY Bisie; A Humgooe i N A4 < foiae ‘\J.'“'”w'l”rﬁl II | / = g\ L gl = ’
~ | - .
f e B M ‘\1,‘}.?\ oy I,_A , |\E|m u|||;:" | Fiitarson g :‘ b \I o -
Tha - (! Il s '1 '
l (. LN P B P e Y RS Y ST T e R ) TR R
f ——=—— ) ‘ s . . ' i ¢ N T ' Pl = :
| T Monhn {\ -~ I V£ W‘l"la'n..l 1 "’ " b Y ' ’ o e 'T &
[ e ] R T ‘-.n” ,/ S S S s e S o e N gl \
. ) ~ 5 4 ' L4 N g sty A
vy, <N ! \ | w0, \ % e bl sl bl B % ! ; . 2 g 3 N ! ¥
By o et | T 1 e | il | b
,. [ e e _\':m_..,...““.,, [ N ~ bt hmee , .
! {(\ Moo Y3 3 . \,' g - ook ; #
| AERISE e I i U Rkt ¢
i £ Tt \
w ] — o] — ‘ [
L s X 1 l tandal/s T LY T
N P A4 . ol - azhinl d
1% ]‘“Ilhl\. I '”:‘1‘ ST 1 P! : o " r
| uh. vearhy 4 Ay Mgt ' P
| i, Rt B A iy, 3
4 e, 8 '
! L e P ooy i
.s o | ‘\ t i \ Vw157 = =
Ln .____‘_‘____F_._\\__—j q = ’__.—-—-'—'_'_—-
—
Reg No snap . 1. 8%0 e - —, ;_;—;; _— e v




: - INDEX TO MAPS OF THE SOUTHERN CIRCLE. PUBLICATION.

2 (15) 0 . A = o

1(;‘}44-. j j
. /4 < Ohhatarpire
\\ /( (/l; E&,va Il.l atarpur ‘, 'l‘

. K
Nethabwers e

tatpre Mapar

/ 1
L. f. 1hirng \’\l t1nag i? Herleipipar]

}l]].mu o

D o o ©
i \ H“,t,f,,,,,,,,,ﬂ'i_ L { { .‘P.

|04
' |:.(-”-—— T . : ]
l;Il[nll'  Nerany 7 ! A
> gy % 2 | = 5
Y ! | = (marthust dalton g any ‘l"- i
\

i AV
» \ ﬂ.nl.,.h.,.ufl .\"\"

o
Huzaribagh

Rakhanpur "

, 5 : M \ln-h.?

e 0\
LR § H]

| 3=

™

\ l Sanhil

1 _ Nertivgs -
e Khidiresoplieschor | L | :
| | - T ¥ !"f!ldfff)',\z A = - |||'hhulpim-¢/ | :
| 3 . . 3 . b w‘ﬂ | O o
Ta | o \ by ampur
r i W e T £3, i A ——
“hecd . Atk —_ ;.;[,.Lr usm\'hpn \ S AL o
, / oeradivpcr gibs | P ol - S
B) 1 g A -~ Metin \
8) | [ Tnghlers o Mandla 1
TELL Nanti L e, AN - e \ § e ¥
0 X I [ N s R N B N 7N 8
wetsiee § l Ragpue Rk i . reliinargys ¥ -— b > Dy o \L
" % ™~ ¥ r rilet I ) v, . ‘ 1 b .
| ) Vordnred \Varrprur Kordo
7 G4 N ‘ Z ,'l,'?.,;.,,;-,‘ / l‘ih»l!ifa_“—'ti_ i | - » i B ™ 1. B T S \{f
M WA Nt s b = 2 hhindw&-dt——"T'Scani|' L\I\nwm-.u.,.I ’ Ig Jils Saku Y-l ‘]__
\ H % iy i _’,ﬁ_——
2 % . 4 - FoE 1% 1 Y p -
I’ imlnl |\‘ L !..””“ h j VTR 5 = = L Mailton 1 | { | | g Mprenguidy \‘l\l{ln.ll,t.lll'll
1 : T jppie | % 2 e Y. § [ atachia | o / L]
1 e | 0" ru ‘ AT W0 o= ' : 5 : .llt.\lu-,h.u ( oS ArRa ey Doggash \[Hrehjhals
1 it |/ ‘ = / - v e & - g : Y 2 N y &
1 ) 1 ' ] S I el . /‘c* €My e G_ \' % \ ‘l?',' r0) Y L€ Khanfigarh G ;o'f' Ky 0 Lo 1 Clel _*‘ (G \
| f il /‘{"”’-‘" ar e = 2y A verhiai sapaar I664° il dpriseh § e / 5 R : “\‘_“ badpany Loaburi~s
(A2 = ! b » Heitold ATm.I oo / anpm N Rarerea 1 M\ i |
N - i A Jrgraer . nzls T/ ; - X ig F PN eRaderaddal
drnalrin \:{'?d O il ¢y NAGIUR f"\_;]‘“murl:'u-u |59 T 3 I higfivenr f . Tl
: Divalia o didenon N [ T—-—73 —7 = > - s 4 e B
i SR i AT i o T ] =% T TR PR
f Wt \ 6“ e - / ) ”“_qj_” o i l S | ; : 1 unpl{ll \ 2 “Lhe
| O Ny b z L Strvvpiirya I H i = “:I['(l a Aireeningpieng) | ’ Aeasdlir ™ Hllu'ﬂmhﬂl
" Tiirisedeieisi f g D) ”/’ T ; { L \ \/ : P‘ B 0T mlf! D | ! ( ! Jraamntary Baol: ||. e { b\ T
| - & T 3 B = i ( ! 1 / 7 \ el
N v o “ iy g Triret i """""“ N, &) S L ~—H —{ L T ST IS, o ; ATTithekd
| | o virtriapuraad F ol i l.f.uunu},——/ i . N | .'ul..ma’nu i Tiorvadrve Negrrag et o i, " \ HEAC \
! | ) | 7~ " ® 11 = Weernipr | YOG 2~ % = f .
s e v = = il . _ ) ) I . X - / \
o nAMIN ‘ 7 fvsave Fa t : i - gt A Rhuer |
I ‘I == ) ' 4 AY hilvecr ! Wandker: V- Nopvaafggreh| = AU |
= Videirer — - i’ 1
| . 2 P e P . — — - . : e y 3 L+ ‘ ‘ w
( > H & - e A WG e ; | T v et p
| . A it ——"iﬂ.”\ - L | o {1 i Chandd Fardehat Y , -J \ [y, . PO S ), [
: N | g K B o) O ) [ S [ i fageirh s 1
= (A L { E(J \ (L \ Mgt || 38 - \uhlnlu il \ S 1 1 j i | lehehn L
5 { | £ \ ~ \ i = N \ 3 \ | Y
Fuwg /‘ . LA s U ) | {Mh% &) il \M) [l ;l pug "
e L - 3 ki, T r Ny T < ' hapre s il /
Th:’i!l"l"M ""‘”'" — _}‘“N‘{l'lm\_ Lllld."l W= (S L Y ML =0 tastar: Norwrerniy b
13 ~ A }.‘:‘}iig':inl.;~ajj )_"x Nivhrrad }“\,[ Ji j—'—n,,,‘ R T Dt Havvaiigardit e
BOMBAY ¥ 1niidlorvine RS et B =t J_f.v-—/-“”f 'i\ (Y ]'L‘Tlﬁl.',w :
- X N ‘ \'j{’_""\”’ o Daatawara | g,  Piigpeartiprrsun ST it \
~ 5 | o = = v eha || - L Roreaprat
Alibs, ~n > Mosrriasabond S Mzagmbed | '«}\‘ . | ralbder
! e | Mo e Nizi T
(g . { F ks . FiT= e\ ot} :
‘, i L F]"”“'f Z’” EA) N _"-"' 1B —AN [\F‘ - - IN o= ;
ernjiae """\d = ?'mfmd.' . Kk nagar L =5 Pusefronte 4
= Fitiiere Thiirdirree T i / Lt Ryran Chuzitalyi ”/f 7 i A
. : ,f‘ </ u,-.,,;‘.,.i.hm[ ol " A Han: uuknlul ' i /( i [
L g w a Fhaedrarss Realiiaia ek ad - y
| J \ \q/.h» 7 | liuiuh& : M, W 2 o
v = 1 . Tl o = > -
Il RIIETED Bropeedts Poaretlione s i \"“ ssddier 1 """‘"";‘”LJ:‘ 3\ rat 7 Vragapatiom
I‘- ~iG) 4 0 wite I -/ 13 6 Jrowpeaed, X > ) 5 o
"\ J =) Aerabad T ' . ""h
3 A e
\ ) ; Y / S |
v A o J'!I'I!ll“lf’f'l {
¢ / :'n e cane | Fojpenhimns ey _ . |
¢ AL g T / i U\ | ‘ : Cocaniala A ‘ |
I — e Bijipug f\; \Llh‘nlll S o) |
] o o t - < N EE——— = LA anan 1
AT [ Weiranppet T | 5 P i
CP (IS A | Fevar v | p i
B e . \ 4 [ B oY, !
B P Rl (D} p ( Vet Y = L .
—s WA \ 2 -{w:u Wersriaid N~ i p | ‘
f Vol tiind L s A \;( TS k |
3 ] e e e N l
| .s; 16 < Aoddielnf VA drrags rieptin | P lu-ll'lliml.nlltL s
T -- . E b,
| o Savandivadh e - \y ‘ “’fmmﬂm l
r : iy tli--i-;unIm N Tfprreatihion it & | Maphape I
[ \ 2 . “A R P (iuu ool | ; ‘
‘ s et E R 7 4 / s gl A (g)
| > ] ¥ T M tingedry, A _ \ l — (MY (Vi g — \E) ‘
: ‘, | 5 [P ” = ""-_.’_‘,___ -/ I E _/”" —_ L } e |
| & | AT - p& | _Banganapatts I /
Guntedied Ketristueloain ‘
| { | — rras |
1 ] - W S NPT ‘ [
! 7 y \-/\ L_,-\ SN (PR e P \
l I Rotbirn i i e A -
| of L / | \ itdvir
| | (R (PSR AN ) ! L WAnan llnn )]
Il INDEN e B = P} 'ftJ\\ S AANNA ”
| ( Sl ‘ \ i él ."»'r’,‘nr.’(unn/-r e Cndiapah Rellore ]
| Showing progiess up (o 0 g T = g S c I " P
| » TURE ) R e iy / H | serefal [ {
| . ! Seprember, 1910, | Clicalbifg Th ﬁ, At i 22 01 8 66O
| Rev o Degeee S1 Coseit L g Sy
. Nree Sheot ) ! / N | | = —
i \I i " |\1_'\' to Standinad Sheets /’/(L J\“T ““ I ‘\ / f\ﬂ/ s i { )
| ) . 1< 2] / {4 i
| ; . ot I)J\J.'m.,;,( i i””’ " il ( (Pt Lk )
‘ o g At N ) (6 T 3 & -
1 2 ey | N |- A\ 4 erhandih 3 : . s .‘\’,.”:,-M,,
I‘ i Wassos s B —§ \ 5 ‘.'l a i L Tk AW Iy ! }
| saasale Podin y v —< -t hikmingadir - T : ; ;
Munval pon | | I o \’Q ) Hoplip” | ko ' AMADIAS -
! 2 . i Hassan = Prcbanggur o Hiitnd HI BT .
BANGALORE Jr Zromuhipeh :
| .2 Mangaloreg , l 3 n»‘!‘l’- otk e Lo ol / = ]i -\ ‘
Wars owniiase o sieer os - . | \ } ‘.; i dienrsvarpint G < ¥
SHOULD BE USED, ey N :“; i"-“ v BCALE ONLY TR N sau I \ l I\ ¥ 1 O\ Jiwpr B
X0 B0 T e« ; R 1 g s L : o ~
| |'1.|r NUMBER AND T 1) g \“”‘m \,“ OF A Drvaar Sy, e l_' | ‘P« -/ "' "~ D! l’_i /,r,,/, r1e) = i
AL Boi &1 Tvinr i T LETTEN MUST Wh Give s, , & L v ) Niprloiss ‘| . c e U Nz aagepiapicitoneri qul 2 |-
LETTE R AND tE | Esen \”” : :lfi NUMHER, THE DEunre Si sy ’ A" T ¥ E | e J“' "\ﬁ.\-tlhl\ i By Sl =7 [V .;pur)—\ l"
| T XUMUER MUST HE QU aTen, evp 2HA wr| - i - B { e *
TED, e R 12| | el (M e O S Hatlegiil - O F
] 2 = — - Tosnrcnemy =
| } | REFERENCES. intl Fa MG, =i Wi .
| Bitra % Yisvia g
| SHEETS PunL Arde - et
li . ISHED SINCE 18T OcToBER 1905 7 YRR i P = A AT - I
v - Wi ] : y ¥ 1 OTAaGn - <
| Earidicrie ¥ \ <
| " DURING YE wn . v b= {agroay - Al (r i
! ‘ YEAR 1009.10 E3 sz Elibsalpesss Boennd : - ‘ : B K N
L BOUNDARY . B - =Commbutore L - -
| SHOWN THUs Yirisil ) rd Pl hnll-il'
| ! S L e Agpartis Puns Siond Bk - N | Y roderaain ! U [::l i
et .f‘.uuu;:,; S c_%/ L Tadnepe ST D \::::;‘/ o o |
3 :
- St Feityhitt 7 ‘
‘ A s tlyghiet P ‘ :
‘ (N ‘B {1\, :
Fom) ‘} - Prinilizpud / ]'"‘-lf'i‘“' : I
wlpeern A% e = o
¥ St par o VL P eVl
vikdien 0 Brncikolog T &) 2 :
! /. /
- L H A -
W feottaryaar | | / v /i
{ ‘ ?E" AN A K52
Niwe Dogree Cliannel e | Fadaig] L daendt
i /_j‘//
W S el \
*
ek i oo i O ¥ 0N
; - rowab g !
- dnjeng ot 7/ Féjargao = Y6 u Teyne omnbes \
. ) : R
- e H 2 E I ) B
= iln & ® vt dbageiey I
Mirvicey A" Trivanidrum — / N oan o Sl ‘ e - T
5 B B ——— . = I — e 7l
= = ?{b Lt bu» Fi) - ot tha Sureer of Indha, Dfics. { eadeuadiss
bhles 10O a0 @ 100 Miles ) - = Fonagraavest €
e Litho. 8 1.0, Caleutza

Reg. No. 3118 D, 1. s50.




GENERAL REPORT

" OPERATIONS

- Survey of India,
| | DUI.?ING.THE .SURVEY YEAR -

11900-10.

H

. PREPABED UNDER THE DmECTIbN OF

Coroxer 8. G. BURRARD, R.E, F.R.S,
. OFFG. SURVEYOR GENEEAL OF INDIA.

s

l?l'inte& at the Photo.-Litho., Office, Survéy of India,
CALCUTTA,
1911.

Price Two Rupees or Three Shillings.

n -



