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NOTICE. 
/ 

MAPS PUBLISHED BY THE SURVEY OF INDIA 

are obtainable from the Map Record and Issue Offi.ce, 13, Wood Street, 
Calcutta, on the Public Service-on Cash Payment or Book-Transfer, 
and, for private use-on Cash Payment or v. P. P. 

Forest maps are obtainable only hom the Officer in charge, Forest 
Map Offi.ce, Debra DUn. 

Geological maps are obtainable from the Director, Geological Survey 
of India, Calcutta. ' 

The Survey of India publish maps for the greater part of SOUTHERN ASIA 
between the meridians of 44' anq 124' East of Greenwich and between parRllels 4' and 
40' north latitude .. 

2. Sun:eys _executed after 1905 are classed as "MODERN", those PRIOR to 
that date are classed ... "OLD". 

. . 
;~: Maps are printed _in two styles or editions vi1., LAYERED and POLITICAL:-

(a) The LAYERED edition represents a map prin"ted in colours with b'Taduated 
layer tints of colour to show altitudes, and, shading to emphasize· the 
hills. This edition gives prominence to the physical features. 

(b) The POLITICAL edition represents a map printed in colours, but without 
/graduated layer tints. Hills arc represented by contours and shading. 

- This edition gives prominence to the Civil Divisions of India which are 
shown by ribands of colour along boundaries of administrative partitions.· 

NOTE.-When maps tire print.ed in f:loloun, from mixed or old •aM-eys, the edition isttyled "PRELTMINARY"1 and 
whGn publia~ ia black ollly or ~th hilla in brown, the edition ia •tylcd 11 PROVlSIO.NA.L 11 lsane. 

- -
4. The series of Modern maps are grouped u~der three Divisions :-

(I} GEOGRAPHICAL, embracing-

(a) SOUTHERN ASIA SERIES, scale 1:3,000,000 or nearly 1 inch 
= 32 miles, in LAYERED and POLITICAL editions, size 36 inches 
X 24 inches, price Rs. 3 per copy. 

(b) INDIA AND .ADJACENT COUNTRIES; seale 1:1,000,000 or 
neady 1 inch = 16 -miles, -in LAYERED and POLITICAL editions, 
or if from old surveys, as PRELIMINARY editions; size. 24 
inches X 19 inches, price Re. 1-8 per copy. If printed on linen-backed 
paper Rs. 2-4. _ - -- -

(c) INTERNATIONAL MAP OF INDIA,·seale 1:1,000,000 or nearly 
· 1 inch"" 16 miles, in LAYERED edition (without shading of bills), 
size 30 jnches x 26 inches, price Re. 1-0 per copy. 

(II) TOPOGRAPHICAL, comprising maps on:-

(a) ScALE 1 INCH= 1 UILE, in the POLITICAL edition, size 24 x 19 
inches, price Re. 1-8 per copy. 

(b) ScALE 1 INCH = 2 MILES, in the POLITICAL edition, size 24 x 19 
inches, price Rs. 3-0 per copy. 

(c) ScALE liNCH= 4 MILES, in the LAYERED and POLITICAL editions, 
size 24 x 19 inches, price Re. 1-8 per copy, and fronr old_ surveyn as 
PROVISIONAL issues, price Re. 1 per copy. 

NOTB.-Iolodera Topopphieal mapo printed on Jln8Jioboclred -are At. 11 em. per OGPJ· lndez cba...., or IU:r 
mapt to the Geograpbieal a.nd TopographiC&.! aerie~ •re obt.inable gra.til. 



(III) GENERAL MAPS which inclnde:-

' 

(a) GENERAL MAPS OF INDIA, scale 1 inch = 32 miles, in sets of 
12 sheets, each sheet 25 x 82 incl!es, in LAYERE.D and POLITICAL 
editions, price Rs. 12. per set, and o;n ·seale 1 incll = 64 miles, 
POLITICAL edition only, size about 3! feet. square, at Be. 6 the ' 
copy. Also Various mapa of India on the same and amallcr acalea 
and miscellaneous special mapa illustrating Railways, &c. 

(b) PROVINCIAL MAPS, on scales 1 inch = 16 miles and 1 hich 
= 32 miles. 

(c) 

(d) 

DISTRICT MAPS, on scales 1 inch 7 4 miles and 1 inch = 8 miles. 
. . 

CANTONMENT AND TOWN .MAPS AND OTHER MISCELLA-
NEOUS MAPS, of various scales and prices. 

5. MAP CATALOGUES can· be obtained at ONE RUPEE per copy . . 
6. Mapa can be mounted on cloth and folde~ or mounted on rollers for hanging, &c., 

at an extra charge. 

7. For particular purposes, copies of any map can be suppliec;! in black or black 
and brown on request_ and at special rates . . ' . 

8. _Any map, chart or diagram can be· reproduced if the applicant submits a 
suitable original drawing. Spec.ial rates exist for such wotk and estimates can be 
given on request. 

, 9. The prices quoted for various mapa are exclusive of postage and V. P. P . 
. charges. . Any further information may be obtained free of charge from the Officer. in 

charge, ;Map Record and Jeane Office, 13, Wood Street, Calcutta.. 



AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS. 

LONDON. · -
A. CoNSTABLB & ·co., 10, Orange Street, 

Leicester Square, W. C. 

P. S. KING & SoN, 2 and 4, Great Smith 
Street, Westmineter, S.W. 

KEGAN PAU:L1 ·TRENCH, TRUBNBR & Co., 
68, Carter Lane, E.C. 

B. QOARITCH1 11, Grafton Street, New Bond 
Street, W. 

.HENRY S. KING & ·C~., 65, Comhill, E. C. 

GRINDLAY & Co., 54, Parliament Street, S.W. 

. T. FISHER UNWIN, LTD., 1, Adelphi Terrace, 
w.c. 

W. THACKER & Co., 2, Creed Lane, Ludgate 
Hill, E.C. 

LuZAo & Co., 46, Great Russell Street, _W.C. 

EDINBURGH. 
OLIVER AND llOYD, Tweeddale Court. 

DUBLIN. 
E. PONSONBY; LTD., 1161 Grafton Street. 

OXFORD. 
B. H. BLACKWELL, 50 a,nd 51, Broad Street. 

CAMBRIDGE • 
. DEIGHTON, BELL & Co., LTD., Trinity Street. 

ON THE CONTINENT. 
ERNEST LEROUX, Rue Bonaparte, 

Paris France. 

MARTINUS NIJBOFF, The Hague- Holland. 

OTTO HARBABSOWITZ, ~eipzig 

FR!EDLlNDEB & Soils, Berlin 

FOR MAPS ONLY. 
. ' 

LONDON. 

EDWARD STANFORD, LTD., 12-14, Long Acre, 
. w.c. 

INDIA, 

THACKER, SPINK & Co., No. 31 Esplanade, 
East, Calcutta . 

NEWMAN & Co., No. S, Old Court House 
Street, Calcutta. 

THE PUNJAB RELIGIOUS BOOK SOOIETY1 

Lahore. 

·BURMA!! & Co., Muz"ffarpur. 

THACKER & Co., LTD., Bombay. 

• 
D. B. TABAPO~ALA SONS & Co., Bombay. 

HIGGINBOTHAMB1 LTD., Madras. 

TaB CURATOR, GOVEENKBNT- BooB: DBPOT, -
BulliiA, Rangoon. 

THACKER, SPINE & Co., .Simla. 

CoCKBURN AGENCY, Srinagar, Kashmir. 
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Jndia. 

GENERAL REPORT, 

1921-22. 

From 1st October 1921 

To 30th September 1922. 

PART 1.-GENERAL REMARKS.· 

- · I.-INTRODUCTION. 

1. The main parts of· this repor~ _as shown in the "Contents" on 
the opposite page, are Part II-Work of Field Parties, &:a., summarising 
the operations of the field parties, groupe·d unde~ approprinte headings; 
and Part 9-0jfice Work, which gives a brief nceount of the year's progress 
in the head-quarters and other offices. Fuller details of these operations 
are being published in Volume XVIII of the " Records of the Survey of 
India." · 

. 2. An abstract sho~ing the progress of the topograp!>ica.I programme 
assigned to the department in 1905, may be found in ·Table II on 
.page 9. From this it · ~ll be seen ti:(at the out-turn of topographica.l survey 
dUring the eurrent year was 44,604 • sq~e miles; and that this brings 

. the total progreu sinee 1905 to 625.,339 square miles, leaving 1,196,261 
. square miles still to be done. _ 

3. The first Index 'map, at the end of the report, shows the 
·progress of this topographica.I programme both in survey BDd in publication 
in the three circles, while the remaining seven indexes show the progress in 
publication of the various series of maps appertaining to the scheme, and 
also · the main framework of triangulation on which the survey of India 
is· based. 

4. Table IV on page 31 gives a list of the new public11tions of the 
Calcutta Offices during the year. · A complete list of departmenta.l publica· 

. tiona, ~part from maps, may be found in the annua.I " Records of the 
Survey of India"; and lists of new maps are published in the monthly 
"Notes of the Survey of India." 

5. Progress in the Trigonometrica.I Survey can only· be assessed by a 
study of the 'J Recorda of the Survey of India " and the specia.I publications 
issued at Debra Diin. The General" Report can attempt little more than 
a brief abstract of the locale and nature of the different operations 

•Excludea 37sqaa.re miles ltU'Veyed oo hnlf-ineh eeu.le ~ 1920-21. a.nd ro-•urvoyed oa one~~oh .eare in 
'1921-22, 9 aquare miles of eight-inch survey, a.nd 365 squn.re miles prevtoUilJ' 1uneyod on the U-mch ~eale. 

• 



GENERAL.-INTRODUOTION. 

6• The following· events are notified:- · hi al 
(a) A fair progress was made this year· in the topo~p c 

. silrveys of this department, the . area surveyed th1s ye~ 
· exceeding that of the preVious· year by 4,643 (44,604-

39,961) square miles. Only one topographical party which 
had been· in the field during the whole of · the previous 

. year remained in recess fo!' the current year. It is hoped 
th~t with the existing strength the prewar average of 
over 50,000 square miles will he . attaine4 in the near 
future. The field work of .the Trigonometrical Survey had· 

. to .be considerably cUrtailed owing to financial reasons. 
(b) :Messrs. Sher Jang, K.lf., Sub-Assistant Superintendent, and 

Lnl Singh; B.B:, · Sub-Assistant Superintendent (retired) 
were pres;nted to H. R. H. ·the Prince of Wales during his. 
visit to Debra Diin on ·the 18th :Mareh 1922. 

{~) Major H. T. Morehead, D.s.o., B.E., ~as permitted, while ()n leave, 
to accompany the ¥onnt Everest· ·Expedition of 1!}2~. · 

(d) . Captain H. R. C. Meade, I. A., and llfr. Banai Ram, Sub-.AJ!sistant 
· Su~tendent, &CCQmj>anied the Political Officer, Sikkim, 

on a journey to · Bhuti!n. 
(e) . A Survey detaehmeJJt ·has been formed from the' 18th October 

· 1921 for the purpo~e of !la.rrying out traverse survey in 
the Bhopfil State .. 

(f) Officers were deputed in connection with the settlement of . 
. . boundaries, e.g., Mysore-South Kanara. A~sam·B~a, . 

United Provinces-Benares State. · 
. ' 

(g) A surveyor was deputed to Tibet ·with Sir H. H. Hayden.· 
(~) During the solar eclijme in September !922, observations. were 

carried out with a view to determine whether the elements 
of the· earth's magnetism underwent change 'during- the. 
obscuring of the sun. ' 

(i) . Lieut.·Colonel G._ A. Beazeley, · D.s.o., B.E., taught his system 1 

of air_ sketching to military officers at Risalpur: He also 
instructed officers of the Iraq . administration ni . air
reconnaissance a11d sketching. -

(j) Lectures on mops and surveys were delivered by · :J;.ieut.
Colonel C. P. Gunter, o.B.E., a.:E., to Intelligence Classes 
at Poona and Bangalore; 

(kf. A permanent executive charge was sanctioned for the Map 
Becord and Issue Office with effect from the 11th September 
1922; the number of executive charges reserved for • 
Class D; officets was thus· raised from 10 to 11 (3 of which 
are temporary for th~ present). . . . -

· ( l) Th:re has been an incre.ased demand both from the public 
and Government officials for maps during the year. 

~ A · branch office for the convenience of. the Calcutta public 
has been temporarily estoblished in No. 5, Esplanade East,· 
for the display and sale of departmental publications. 

( m) The demand for large scale surveys of towns, &c., is , 
continuous. ' 



GENERAL.-ADMINIST.RATION AND. PEilSONNEL. 

II.-.A.DMINISTRATION AND PERSONNEL. 

7; The_ actual cost of the department for the financial year ending 
31st March 1922 and of the two_ previous years is shown below:-

1919-20. 1920-21. I 19!11-llll. I R!w.LRKS.--

&. &. ~. 

Groos actual cost ... 41,92,352 48,70,630 61,46,9!1&• • These figures 

i>educt receipts and 'credits 
""' not final. 

20,06,422 16,62,147 1 '7 ,66,861. 

Net actual charges ... 24,26,930 33,18,383 38,6!1,67!1• 

-· . 
8. Colonel C. H. D. Ryder, c.n., c.l.B., D.s.o., R.B., administered the 

department throughout -the year. 
9. Of Class I officers :-Bt.-Colonel F. W. Pirrie, C.III.G., c. I.E., 

I.A., retired, the services of ·Colonel H. H. Turner, R.E., were replaced 
at the disposal of His Excellency the -.Commander-in-Chief in India, and 
Major 0. H. B. Trenchard, R.E., reverted to the Home Estnblishment. 

Major V. R,__ Cotter, I.A., reverted from deputation to military duty. 
· . Mr. M. (}. Petter& was on deputation in eonnection with the settlement 

of United Provinces-Benares boundo.t7 from 14th to 24th March 1922. 
Mr. J. O'B.- Donaghey was on deputation under the Government of· 
Jlladr~s for about - 2! months. Captain H. R. C. Meade, I,A., was on 
deputation to accompany the Political Officer, Sikkim, on his journey 
through Bhutan for about 4! months. . 

Lieutenants G. H. Osmaston; u.c., R.E;, G. F. Heaney, R.B., and 
G. Bomford, n.E., have been deputed· temporarily to military duty, England: 
to attend ~e'. Supplementary Course for R. E. ·officers at Chatham. 

Mr. Jagdambs- Prasad, R.n., was promoted temporarily from the 
Class IT Service. 

Of Class. II offic~rs :-1\lr. E. G. Hardinge was placed on deputation 
under the Govern_ment of Assam _to take over charge of duties from 
Mr. A. B. Smart who finally retired on the termination of his re-emplC!yment. · 

. Mr._ F. C. Saint was dismissed, Mr. J. A. Calvert resigned. 
Mr. W. J·. Baker who had been on deputation to Burma retired 

_on 4th September .1921; Mr •. C .. J.- Veale was permanently transferred 
under the Government of the United Provinces .. 
- • 1\Ir. V.' W. Morton was on deputation under· the Government of 

Madras for about 4 · months aild to military duty with the Auxiliary 
Force, India, for about a month. 

:Mr. J. C. ~t. C. Pollett was on- deputation to military duty with the 
Auxiliary Force, India, for about a month. · 

Messra. S. R. Kelkar, n.sc., Muhammad Aalam Chowdh~, B.A., and 
C. P. E. Davenport were appointed during the year. 

In the Upper Subordinate Service, Measrs. DharmU, Dalbir 'Rai and 
Masud Khan retired, lllr. Amulya Charan Ghosh resigned, 1\lr. Kunja 
Behari Lru died, Mr. Oulab Singh has been reverted to the Lower Suh

- ordinate Service, 3 officerS were promoted from 'the Lower Subordinate 
-Service and 10 candidates were appointed on probation, 5 o£ whom 
r~signed. 

· Mr._· Banai Bam was on deputation to the Assam-Burma boundary 
suriey for three months and with the detachment form~d to accompany 
the Political Officer, Sikkim; on his journey through l3hntiin for about 
4 months. 



·4 GENEBAL.-ADJIINIBTBATION AND l'BBBONNBL. 

The total strength of the department at the close ~f the Survey year 
was ao• Class I officers, 96t Class II officers and 82! Upper Subordinates, 
besides specialists, clerks, lower subordinates and menials. · . 

10, On completion of its programme in the Southern Command, 
No. 20 (Cantonment) Party has been placed under the administrative 
control of the Superintendent, Northern Circle, from the 1st April 1922. 

ii, The fpllowing honours and rewards were conferred during 

the year:-
Oompanion of the OTder 

of the Bath.- · 
Offic6't' of the 0Td6'¥' of 

the Britiah Empire.
Members of the Order of. 

the British Empire.-

Rai Baliadvir.-

Rai Sakib.-

Kl!an Sahib.-

Colonel C. H., D. Ryder, c.I.E., ·n.s.o., B.E., 

Mr. P. A. T. Kenny, M.B.E., Extra ~ssistant 
Superintendent. 

,. L. Williams, -Extra Assistant Superintendent. 

,. G. A. Norman; Extra Assistant Superin-

tendent. . 
, A. J. Booth, Extra Assistant Superin-

tendent. -
,. Jagdamba. Prasad, B.S., ·Dep!:lty Superin

tendent (Temporary). 
,; . Huuuman Prasad, Extra Assistant Superin-

tendent.· . · 
,. Dhani Ra.m Verma., Extra Assistant Superin

tendent, 
,. Shih La!, Sub-Assistant Superintendent. 
,. Afraz Gul Khan, Sub-Assistant Superinten

dent, 
Mr. Ram Prasad, B.S., Sub-Assistan~ Superintendent, was awarded an 

honorarium of Rs. 500 for skillful Withdrawal of his -men from the .west ot' 
. . ~ 

the Hukawng valley during Niigii raids. 
Mr. V. W. Morton, Extra Assistant Superintendent, has been granted 

a commission in the Auxiliary Force, India, · as Lieutenant in No. 14 
Battery, Royal Field ·and Garrison Artillery, · 

Mr. B. T. Wyatt, Extra Assistant Superintendent, (Bangalore Battalion), 
has been granted a commission as Second-Lieutenant in the·. Auxiliary 
Force: -

Second-Lieutenant J. C. St. C. Pollett, Extra Assistant Superinten
dent, has been promoted to the ·rank of Lieutenant iri the Auxiliary_ 
Force. · 

Of the 18 membera of the Mussoorie Battalion of the Auxiliary Force 
which won the Reading Cup for shooting this year, the following seven 
were officers of the Survey of India r-Measrs. E. B. West, 0. N. Pushong, 
Major C. H. Tresham, Messrs. L. Williams, A. A. Graham, ! C. 0. Pical'd 
and H. T. Hughes, Extra Assis~ant Superintendents. 

12. The following table shows .the distribution of officers during 'the · 
year. The names of officers on leave, on deputation to Local Governments, 
on military duty followed by leave or on foreign service throughout the 
year are omitted. · 

0 Iaeluding ono otlicer temporariiJ promoted h<lm the Claao II Serrioe. . 
t lacluding oOiCOI'I on-.,........, ami p10bationen but ...tudiDg..., otlicertempororily promoted 

to C .... I Senlee, one ot1icer ........,Ioyecl arulotlicera oudeputatioa to~ Govermneata (e:mept 
)fr. P. Sim,PIOD on deputation to BihD:r and Orissa). 

:t Incladiug probltioaera and one of&oer on foreisu iervioe. 
.I 



GENERAL.-.dD.lliNISTRA TION AND PERSONNEL. 5 

TABLE I-DISPOSITION Of OFFICERS, 1921-22-
SURVEYOR GENERAL OF INDIA Colonel C. H. D. Ryder, r.•., c.t.R., ~.s.o., K.R. 

t'la81l Ojfirt'rl. ('/usa ll (ij!ic~rl. 
Surveyor General'S Lt .. Col. R. H. Thomas, o.s.o., a. E. 

Office. llajor B. J. Coachmaa., n.s.o., 
M.C.,R.II:. 

Low('r 
SlllHmiirmtt~, tf-c. 

{

Lieut.-Colonel G. A. Beazeley, o.s.o., a.a., up to 31st Ootober 1921. 
~ UPERINTENDENT MAP B.evet-Colonel F. W. Pirrie, c.».o., c.u., t . .o., from 1st November 1921 to :!2nd 

PUBLICATiON- . March 1922· Lteut.-polonel E. A. Tandy, B.a., from 23rd March to 15th June..l922. 
. l. ,. - E. T. Ricb, c.I.E., R.ll., from 16tb June 19'22. . 

!Jta .. II Offi«r•· 
Map Publication 

Office, ·calcutta. 
•..••.•••...•..•...•.•••••••••.•••••....••..• · Mr. J. Prasad,--B..a. 

,. Pmmadanwjan Ray, •.s. 
No. 1 Drawing 

Office, Map ·Record 
and Issue Office, &: 

MnjorF. F: Hunter, D.a.o., t.A. Mr. P. William• 
., V. R. Cotter, t.A. ,. Pnuunda.ruujau Ray, a.a. 

Mr. J. Pruad, a.a. ,. Abina.sh Chunder B011e 
11 C. Weat 

Engraving Office, 
Calcutta.. 

l'hot o.-Li tho. ·Lt.-Oolonel A. A. McHa>a, 
Office, Calcutta.. D.s.o., a .•. 

Major F. J. AI. King, B.E. 
Ma.tbl. Instt. Office, Mr. T. A. Fecrier, c.a.•. 

11 A. B. Hunter 
11 Priya N~:~.th Sur 
'ft F. B. Kit(lben 
11 )tnnshi. La.l, B.A. 
" H. T. Hughea 
.. P. C. Mitra, B.A. 

11 .Jiya\ 1-·d So.hgnl 

Calcutta. - . 

.. 

Ben~al & 'Bih&r ........... : ................................. Ill•. 0. Weot... .................. Mr. Ohoru Ohond,. Diawae. 
& Onsea Drawing . 
Office, (Imperial , 
Standard Mapping 

Lc•ll!n" 
~lllturdimdr&, d-t". 

Section). 
No. 6 Drawing Major L. G. O""tbwalt, I.A .... 

(Simla.). 
Mr. R. E. U. Sanbolle ....... Mr. Sher J~aa, &.a ................ 6 European Drafb: 

Office 11 H. H. P. Butterfield men. 
.& Printen. 
IClt'rb. 

li Indian Draftsmen. 

SUPERINTENDENT, } . . NORTHERN OIROLE -Lteut.-Colonel H. Wood, a. E. . .... Lotuer 
. Olruo-I Ojfic<TI. 0/a" II Ojfictm. Upper Subordinat••· . Sttbordinatea, t~C. 

No. 3 'Drawing Mr. J. A·. Freemon ............... .. 
Office, M usaoorie. • • . 

No. 1 Party, .......... .. 
P1n&jab, P11-11jab States, 

Unite(l Provnu·e1. 

Lt. G. H. QatnQ.8tou, M.c., R.&. 
(on probation). 

11 G. F. Reaney, R.B. 
(on probation). 

No.2 Party, ............ Bt.-Lioat .• Ool~ael B. W. B. 
Central India., Biijputii!UJ Hamilton, b.a.o., a • .:. 

aad U'Rited Provinces Capt. L. H • .laobon, I.A. 
a-nd Delhi P,.ovince. , W • .J. Norman, M.c.1.a.B. 

1\lt'. E. B. Weol!lt , ............................................................ 43 l:lurveyon, ,to. 
11 

A. A. Gmha.m _ 
11 

Moq_imnddin _ 
11 

H. 6. Sba.w (re.emplo7ed), 
Mr. 0. C. Byrne ............... Mr. Sher J!lnJC, I.. a ................ 80 Survoyors, &o. 

" P. A. T. Kenny, o.B.B. , 1\luhAmma.d Hu-.io Khau, 
~V A. M. To.latit L.C.J:. . J[,S, 
ru.a.jOl' C. R. Tre•nam , Afra1 Gul Khnu, lt.~. 
Mr. R. C. Jlaoaoo ' ·~ ,. b-lubammad KJIAD. · 
n A. J. A. Dm.ko, D,C.If, ., Mnba.nuuad Haan 

H. T. Hnghea u Jit Singh Ba.wat 
:: 0. D. Jaobon ::· r:ut~ 

Mr. J. MoCmken,II.B.J: .... 
., G. 0. p;card 
11 

Doni Chand Puri 
11 

Pn.fo.lla KumarGhMh, 
• a.ec. 

n ltlobammad Jameed (on probn.) 
n Mohammad Abdu Satter 

(on probation.), ~ 
llr. Muhammad Hoain. Khan, 67 Soneyors, a:c. 

, M"ubammad Husain 
tt I IDIUD DiD 

K,8, 

(Oft proM um). 
T. W. B. Ba.Jcra.ft, a.&.. 1 

11 (on probation). 
(on probahon). 

n Mraz Gul ltbao, lt,l!l, 
, JaKROoatb 
" Nn.ningh 1>&1 Jo1bl 
11 Mobo.mma.d Ja.011&d 

No. 3 Party, ........... . 
United Prouinces and 
Nepiil. 

Lt G. H. Osmaat.ou, M.c., a.E. 
· ' (on probation). 
, G. F. Heaney, a.s. 

(on .PfObation}. 
Mlljor 0. G. Lewil, a.& .......... Captain J. H. Williams .... .. 
Captain L. H. Jook.ooa.~,•·•· ll!r. ,!). B .. We~ 

T. W. B • .tia.ycra.ft, 11 L. WdllinnJ, ll.B.E. 
11 

1 a.&. " J. H. Johnson 
(on probation). ,. A. J. A. Dra.ke, n.c.M. 

No. 4 Part;r, ............ Mr M 0. PolleJO .................. Mr. 'n. A. f?"'()l• ":8 ·.:',j 
U

nited p,·ovmce,, • • " F. C. a.mt tlmllll - from 1-8-22), 
" Moqimuddin 

(o~ probtitio11). 
, Mohammad Abclo11 So.ttar 

(on prolmtio11), ' 
""I''"'" ..... ., ........................ , 38 Snrvt'lyora, &e. 

Mr. Cbuni La.l Kapur............ 36 8nrveyou, &o. 
, La.k1bmi Dntt J01hi 
n Vidya Dha.r Obopra 
11 La.lta.n Khnn, r.D.Il.ll. 
, Mulul.bo.t La.l Kohli (l)n probn.) 
, Narayana Chandn. Ra:y, 

.. (on P!"Obohon). 
DaUp SiqiJ Gandh; (on prolm.) 

No. 20 Party.~ ........ Captain J. x. Dougia.a, •·•· ... 
ca ... tonmetal• and Jlili .. 

Mr. J. H. S. W'ilioon ......... Hr. 
" C. E. C. ~ranch 
-, F. W. Smith 

Dharma (retired. from 28 Bunttyon, A:c. ~ 
1-7-22). -

" J. If. llabrji 
ta111 Diatrid Lamb i1t 
the 5th, 6th o:nd 9th 

N
. Di= ... p:_...,.. Mr. H. R. B. llanbr ............. .. Mr. Dbaai Ram Verma, a.e. Mr. 'JamDa Pnuadlia.a •..•••••.• 

., Ram NaraJau utir 
33 Tmvenen, 4-o. 

(c) -
0, ,D.:II Ql.l. U.J r """'" 
~®. ~ 

No. 23(Punja.b Rect-'Major R. Foote•, •·•· .......... .. 
angulation) (old 
Sind-Sagar) Party,_ 

Mr. J. 0. G. Loon ......... 
,. C. 0. Picard 
11 

D. N. Banerjee, L.c .•• 

., Gnlab Singh, (ro•erted to 
L. B. 8. I'Tom 23-9·22) (o) 

M•. Lakohmi Datt J.oehl ...... a. 

11 Amrit Ra.m 
(b) 

17 Surveyors, &c. 
(d) 

Punjab. :. Tra. Mr. Maya Daa Pnri, a.a .... Mr. Na.bicb.d Khan ............... 6 Tmversert, ~. 
Bhopw. ., verse .............................. ............... C•l 

Detachment. 
I 

tabli11hment I (r) Es:dud~nf( 22 purely temporal')' Dlt>n. 
(al Es:clud!ng 1 Superc:sor OD tth pare~ t;~":a.r:,.e:11tabli!bmeni. (dl Es:cludmg 76 purely temporary men. 
(b) Es:clndmg 2 Supenuorl on e pa.re Y . (e) Excluding 11 pnr.:•ly tempom.ry men. • 

... 



6 . ·oENEBAL.-ADMINIBTBATION AND PEBBONNEL. 

, TABLE 1-(0ontinued).-DISPOSITION OF OFFICERS, 1921-22. 

SUPERINTENDENT 
~OUTHERN CIRCLE 

' 

{

Colonel H. H. Turner.a.E., up 1lo 17th Aprill922. . ' 
Lieut.-Colonel C. P. Gunter, o.B.B., 11.1:., from 18th .April to 29th .May 1922, 
Colonel H. H. Turner, 11. E., from 30th May to 9th August 1922. 
Lie11t.-Colonel C. P. Gunter, o.B.B., B.E., from lOth Augtllt 1922. 

'-

CIA" I OjficMr. ClAir II Offictm. 

No. 4 Drawing 
Oftl.oe, Ba.ngalore. 

Mr. J. H. Nichol .................. Mr •. E. Claudius ............... Mr. ~ V J!.•~nt: ......... 4 Draftamen, &c. 
" J. O'B. Doaaghey ' " V mB ...J .... :-.:..1. N..:-.:~ . -. . , . . ..,. ....... ...,-u ....,--u 

No.6 P~, ............ )fajor F. B. Scott_ 1.4, ......... ltr. J. H. S. Wilsou ••••..••• Mr. P. S. Venguavo.mi ............ 37 Surteyors, &c. 
Gwalitw Centrol .l,ditJ Captaio G. ~DOap l..lo n F. C. Pilcher , Da.ulatRam Vohra. 
4'nd btmtrat PrtJ1J• ,. F. W. Smith • , J. A:,Cabral 
i~tU~ :·· • • , J. A. CalYert, (Nilped , MauJ1 Ba.m. Sharma 

'• · from 18-1-21!). · , (Ot> probatiOA) • 
., Ma.ha!lllllld Naj~m. 

uddin. B.4. 
(OA pn>IHJH.,.), 

No. 6 P~, ............ Lieut . ..Colooel 0. P. Ganter, Mr. H. B. Simobfl .... v ...... Mr. K. G. Mend• no• ............ 26 Sllt'Yeyora, &c.. 
Huder4bild, ' . O.B,B., B,B, 11 E. A. lle;r~ , Da.ulat Ram Vohm ·-

Co.ptaio J. K.. Douglas, Jl.E. , J. 0. St. C. Pollett ,f T S. Nara.ya.nan, B.A. 
(on. pro6Gtfon.). ., E. Na Na~, B~ (on. J)Nbation.). 

NO.7 Part;r:,u .......... Ma.jor J.D. Ca.mpboll, D.s.O., Mr. F. H. Grant ............. Mr. K .. N&ra.ya.naavamiChetti 39·Surveyors, &c. 
Jtadra1 an4 B]fMrlbacl. , . .. &.I. , A. F. Murphy ,. Sbib ~ .. B.a. · 

Ca.pta.in G. w. Gemmell, t.A. , N. S. Harihs.m lyer ., Shadi J..aJ Dube 
(01~ probation). ,, T. 0. Threlfo.ll . , X.. B. Muthanna. 

Lieut. G. Bomford, a.z. (~m prolxJIUm) • (.,. prolxJtion). 
. (on probation). 

No. 8 Pa.rtv,.... ........ Lieut..CoiOIItli Jl. O'C. Tandr, :Ur. Jl. :Ual>ade,.llludaliar, Mr. H. Namsimhamurli Bao . 48 SurYeycmo, ""'· 
Jladrn1 antt'BombGtl• D.s.o., o.a.l., R.I. M.A. u Sha.ikh lfuha.nmmd Sa.li.k , 

Captain J. K. Douglae, ll.E. , D. T. Wyatt " Abdul Gha.fur 
(1m probatiOA). ., M. 8. - AiJ&r ., J....,.l!aj Clnol>M 

• ' (on. probation). 

Training Section ... · ....................... : ........... : ......... :Ur, 8. 8. McA'F. Fielcting 14l'lobotiODeno ......... ~ .... : ..... l!ll Surveyors and 
. ' · , V. W .. -.Morton , PupUs. . . 

Record Section .. ; ............ : .................. ......... : ........ . :. ~· Baji Abdul Rahim, I<.B. lllr. Aliuada Pn.aui:Gb;,q ... i Compulelll, .to. 

SUPERINTENDENT,} . EASTERN OffiOLE Colonel W. :M. Coldstrea.m, R;B. 

Ola" I Officer•· cr.,. 11 O.f!icer•- U,Ppei- SnbO'fdt~natu. 

Superintendent's Oapt..in J;I. R. C. Mede, .I.A._ ................. : ............... ~ ..... lllr. Bbamba Ram . 
om.oe. <•• prolloti••!· 

_Lo,_ 
Subord~atea, &:c. 

No. 5 Drawing Mr. W. lll. Clo-.> ............... .Mr. E. G •• &rdins<> lllr. Jagd~...P"""" Vutav ... 28 Sorveyon, ""'· 
~flloe, Bhillong. (on deputation, •l8alll, , B&DSl Baa , . 

, from 12-9-22). . · . 

No:9 Party{ ............ Bt .• Lieut .• CoiODel R. IL Mr. E. J. Bi,..;e: .............. Mr . .Tagd ... b~d Vaa1av ... 37 Barveyonr, &e. 
Btmga andBiha.r Pbillimore, n.a.o., :a..B. ., Amo.r Kr1shno.llitra. , Gopa.l Lal Mitra. , · 
ond Orlua. Captain R. S. P. Machor,- I,J., Lieut. C. 8. Mdluuea ,. Sa.sadhar Muknr:iee 

(on prt~bation). Co.1-tain J. O'C. Fit~triok , Rohini Kumar Tdapa.tm., 
Lieut. H. A. Bazley~ B.B. Mr. Bhopendra. Natli Saba, B.A.. , 

(em profwzticm). .11.so. (on. probation). 
(on probption-). 

No. 10 Party, ......... Lieut.-CoiODel E. T. Rich', lllr. W.G.Juba ............. ;, 
Upper Btu.,na, c.t.l:., B.l. , S. F. NorDUI.Il 

lli. Ha,..t Muhammrd, E.s .... 26 SarYOJOD .to. 
u Dhireadra. Nath Saba. ' 

Captain 0~ Slnter;- 1:1:·-~:l If:.·E· , 0. J~ H. H&rt 
(on. prooarin). ,. F. J. Grice 

'.u H. B. Creed 
\ 

Rn.rii. Prasad, ·a.s. .... 
lf&1lllg Pe, A.T.IIa . 

No. 11 Party, ......... Mr. J. 0. Groi& ..................... lllr. o. J. H. B;.rt ........... . 
LotNr B"rriiG· Captain T.ll.ll. Penney, a.B.· , G. E • .R. Cooper 

M"l', Pra.tul Chu.ndra Sen Gupta., 24 Surveyors, &c. 
a.sc. 

(.,.probiorioa) • ., A. V.DicboD , Xlum Muhammad 
" Abo.ni Kumar Sen Gupta 

(o. prok:ion). 

No.o 1~ Party, ...... ." .. Bt •• J,deut. •• Col. 0. M. B~wne, Mr. E. lf. Kenn_y ............ .Mr. Girij& Sonke~_Bagchi ....... 'sssurveyors,&o. 
AlrMifJl. ~.M.G., D.I.O!, B.&. n D. K. ~~ K.B.I. 

11 
Atul ChandrB ltlauliek . 

No. 21 (Burma. 
Forest) Party 

Upp.- and }......,. 
Bunna, 

u R. 0. BaaiOD . ., (em probation). 
11 Pra.fulla Chandra. ., Suresh ChR.Ddra. 

Miin., B.£. Chatterjee, B.SC. 
• (.., probatiOA), 

:Ur.B.W.II;qie .. _ ............... Jlr.S.F.No ................ _, lllr. Dalbir .Ri.;. (n>tired 208.,...,....""' 
Lieut. L. B. Fits-Gibbon from 1-7-22). · ' • . 
Captain V. P. Wainright ., Ghnlam. Baan. 

''B: C.B.Sextoa 
Mr. . M. CritoheU 

(on pro!latioa). 



t GENERAL.-ADMINISTBATION AND PERSONNEL. 

'TABLE 1-(Concluded).-DISPOSITI.ON OF OFFICERS, 1921-22. 

(Lieut.-Colonel H. McC. Cowie, R.B., up to 17th October 1921. 

SUPERINTENDENT OF TBE 
TRIGONOMETRIOAL SURVEY 

I , ,. E. A. Tandy, a:o., from 18th October 1921 to lOt.h 

i 
March 1922 

.. , H. McC. Cowi~ a:o., from 11th March to 2nd July 1922. 
Major L. C. Thuillier, I.A., from 3rd July to :!nd August 1922. . 
Lieut.-Colonel H. llcC. Cowie, R.E., from 3rd August 1922. . 

Superiniendent's 
Otllce. 

C/au I Officer~. Cia .. II Ofjicer~. 

Lieut •• Oolouel R. H. TbonuLS, Mr. Nnuak Chn1nl Puri, 
D.s.o., R.B. B.A., R.S, 

M&jor W. E. Pc:orry, JI,C., 8.1:. tProbtttioner:o~). 
(Or& _probatio11), 11 Srim"iUSU. Rao Kelkar, 

Ca.pta.iD. H. R. C.l\loo:do,.I . .l. B.sc. 
· , ..B.. 8, P. Mo.clvor, I.A. ,. Muhammad .A.slu.m 
Lieut .• G. H. Oamaston, u.c., · Chowdhury, B.A. 

R.E. ,. C. P. E. Du.venport. 
11 H. A. Bazley; R.B. 
11 G. F. Hea:ney, B. B. 
" G. Bomford, R.B. 

Captain G. W. GemmeU, t.A. 

Uppor s .. bordit~alu. 

Mr. Lo.lbir Singh. 

Lown 
SubordinaUe, tfc. 

Computing Otllce. Dr. J. deGraa! Hunter, M.A.., Mr. Bamuna.n Prasad, R.s. Mr. Sa.mt Kumar M:ukerji ..... ; 6-1 Couiputen, &o. 
SC.D. 1 J'. lDit. P. 

Major 0 .. M. Thompeoa., I.£. 
Capta.ia E. A. GleDDi.e, D.s.o., 

LB. 

No. !a Drawing Maj.,. L. c. Thuillier, u. 
Ofliee and Forest n F. J. M. K.iDg, a.a. 
Map Offlce, Debra , • W. E..c, PerrJ_, 11.c., a.z. 

_ Captain B. i:S. P. Maclvor, I • .&. 

Dun. 

llr. H. P. D. Morton ...... Mr. Ratn Sia«h, a.s. .............. . 
n H. B. Simo1111 , Paru Ram 
n Rama. PmMd Ray, B..&. u -l~l Behari La1 
n T. F. Kitehen n Baldeo Bihari La1 
n 0. D. Jacbon n KUDja Behari Lal (died ou 
., N•uak Chand Puri, 8rd MaJ 19'.!2). 

B • .&.., B.S. n Sadit Ali 
n Aamo.t.ullah Khan,Jt.B. n Muhammod Ruua 

No. 13 Party, .... 7 .... 

( .A•tronomit:al). 
Captain B. E. ~me, u.c., a.z. . ..................................... . 

No. 14 Party;: ........ 
(Pendulwm). 

No. 15 Party, .... : .... 
(Triangulation). ~ 

No. 16 Party, ......... 
(Tidal). 

No. 17 Party, ........ . 
(Levelliog). 

Lieut ... Qolonel H. McC. Cowie, .: .... , ............................. : .. . 
B.B. 

Ma.jor W. E. Perry, u.c., B.J:. 

Major H. T. Morsbead, D.a.o., ..................................... .. Mr. Muhatnmad Ha.ea.n ......... 
. . B,£, 

Mr. E. 0. J. Bond, v.n. 
Bt .• Major K. Muon, li.C.,B:E. 
" n E. 0. Wheeler, !I.e., 

B. B. 
Captain E. A. Gle.DDie, D.s.o., 

B,E. 

Major 0. M. Thompson, I.A. Mr. Banuman Pruad, a.a. 
Captain E. A. Glennie, D.s.o., ., D. H • .Lum 

..... ...................................... . 
B.:B. 

lfajor F .. J. M. King, a. B. . 
Bt.-Ma.jor K. Maaoa, x.c., •·•· 
Captain E. A •. Glennie. D.a.o., 

B. E. 

Mr. G. J. S.llae ............... lllr. Ka"""' Kumar Dao1 ""!-· , O. N. Puhong ., Sa.tilh Chandra Muerjee. 
,. Baj Bahadur Mathai', , PuliD Bobari Ro1 

B.A. u Amir A bdol Salam 
,. K. 8. Gopalachari, )la.tlub Abmad 

a..t.; ., Abdul Majid 
u Na.rendra Nath · 

Chuekerbutty. L.C.& 

No. 18 Party, ......... Mr. E. 0. 1. Bond, v.D ... .' ...... 
( Jla.gnehc J. 

.Mr. Nikuujo Ronjon Mr. Bfdha Bha110on Shome 
.Mn.zumda.r 11 Hem Ch&udm. Baaorjeo, 

" Jiya Lal Sa.hgal D • .t. 

No. 19 Party, ........ . 
(Ba~e Line). 

Ma.jor V ~ R. Cotter, I.A.. 
Oa.pta.in E. A. Glea.nie, D.B.o., 

B.l:. 

169 Draftsmen, tto. 

2 Computers, aa. 

6 Computert, &:o. 

21 Computers, .to . 

18 Computers, 401 

1 1'1Dgnotio Ob • 
server. 

_JO CompnOOra, &o. 

1 Clerk, &c, 



CONTENTS m: PART 2.-WORK OF FIELD PARTIES, &c. 

I.-TOPOGRAPHICAL SUBVBYS ••• ... - -Table U, Progress since 1906 ... 
Tab!~ IU, Qui-turDs and COJ!Ia ;,. 
Norlhem Cirolo · ... · 

U,-FOBJ<BT SURvEYS .... 

Soulhem Ci:c!e' ... 
Easlorn -Ci:cle ••• 

~Norlhem Ci:clo 
_Soulhorn Cirolo 
Eastern Circle 

..... 
,, 

...... 

... , 
m.-:<JANTONUENT ~ND LABGIII'SOALIII SUBVIIIYB -No. 2o Party_ 

CanlomnonS. 

IV,-TBB TBIGONOHBTRI~ SuBVBY -... -Astronomical Latiludoe · 
Pendulum Observations 

.. · 'l'riangulation . • .. 
· Tidal Oporaliona .... 

Levelling -,_ 

Base Litt• Oporaiicma •·· 
Magnelic Survey 

V.-GIIIOGIIAPWOAL SllRVEYB AND EXPLOIIATION- ' , 
' . 

... -

.: .. 

Pap• • 
9 

10" 
. 18 

14 
16 

,18 

18 
19 

21 
21. 

.• 21-

22 
22 
22 
2& 
22 
24 

• 26 



' 

·WORK OF FIELD PARTIES, &c.-TO~OGRAPHICAL SUBVEYS. • 9 

·PART 2.-.WORK OF FIELD PARTIES, &o. 

I.-TOPOGRAPHICAL SURVEYS. 
13. The two following tables show respectively the progress 

of the topographicru programme assigned to the department in 1905 
and the out-turns nnd eosts of different parties during the year under 
report. They are followed by brief descriptions of the work of each 
topographieru party. 

In 1913, the Secretary of State sanctioned a scheme for the reduc
tion of the scale· of survey of certain sparsely populated areas of India. 

, This will greatly· reduce the area of survey- on the one-inch scale and 
consequently accelerate the rate of progress of topogrepbicru surveys shown 
in Table II below. In order to give. a better idea of whnt work actually 
lies before the department, it mlly be remarked that of the area remain· 
ing for 'survey. about 557,000 square miles are likely to be surveyed on 
.the half-inch or smaller scrues. 

Table H.-Progress ofTopo"graphical Surveys since 1905. 

Survey y~ar. Scales of Survey. • Northem Southern Eaatom TOTALS. Circle. Circle. Cirolo. -
·I ' 

Sq. miie1. Sq. "'ilcs. Sq •. miles. Sg. miletr. 

1905-06' ... Mostly 2-inch a.nd l-inch 6,218 1,660 10,822 18,260 
~ 

1906-01 ... ditto ... 1,619 1,666 8,659 28,8-1~ 

-1901-08 ... ditto ... 14,580 9,256 12,481 86,217 

~908-09 ... ditto ... 18,624 12,526 11,542 42,692 

1909-10 ... Moolly l-inch ... 28,868 12,582 9,786 46,101 

1910:11 ... ditto ... • 27,528 18,171 9,218 49,917 

' - . 
1911-12 ... ditto ... 28,852 9,115 10,654 48,621 

- 1912-18 Moelly l-inch a.nd l-inch ... 28,192 18,849 11,866 68,87'1 

1918-14, ... ditto ... 25,052 15,844 14,890 55;786 

1914-15 ... ditto ... 1~,884 19,286 5,056 86,676 .. 
1915-16 ... ditto ... 8,168 17,248 6,981 82,842 

1916-11 ... . ditto .. . . 
11,689 11,888 9,128 82,730 

1ill7-18 ... ditto ... 4,202 12,181 ·8,896 24,779 

1918-19 ... ditto· - ... 609 1,200 6,116 18,948 

1919-20 ... ditto ... 9,145 H,891 9,428 80,464 

-
1920-21 ... ditto ... 14,411 14,275 11,276 89,961 • 

1921-1111 ... ditto ... 11 .. 628* 21,696t 11.480 . 44,604 

-
1626,339 Total areas completed to date ... !!47,394. 1110,192 187.763 

Approximate areas tor the whole! 750.000 642.800 628,800 1:821,600 
topographical programme. • . 

I 

Approximate areas remaining for 502.608 ! 332.608 361.047 11,196,261 
survey. I 

I 
' 

• Es:celudea :rT lsrJU&re mdf>J snrveyed on ba.lf .. mch .seale m 1920-21 and re..urreyed on one-Joch JCale •n 
1921-22, and 9 squre mile~~ of eight-inch &UrTOJ. • 

t Esclndel365 aqoare miltt previo1Uily lll"eted on the Ji•inch 8Cille. 



I 

10 WORK OF FIELD PARTIES~a.o.-7'0POGB.4PHICAL BUBVEYS. 

Table III.-OUT-TURNS of PLANE-TABLING and COSTS 
· 'dr Topographical Survey·s, 1921-22. 

PARTY ana LOCALITY. 

Oharacw of Coaally. Sca.le ana 01 ... of Survey. 

:No. 1. Party. .. 

I 

• 

No. 2 Pa.rty-Oentral Imlia, ll;ijputan(. Gml United 
Provinces. 

CuiiW11ted piiOint, open 
Ditto 
Ditto 

.. 

... Half-inch Orisinal Survey 
... One-inch Reourvey 
••• One-inch Revision Survey 

No. 3 Party-United Proviraeu and N~l. 
Bit/A, tiiOO<ie<lhilla ... ... Two-inch Orisinal SaneJ; _ ... 

No. 4 Pa.rty-Utaited Province.. 
Cui~Aiol .PiaOm, congulotl tui!li One-inch Revision Survey 

vdlag .. .,. parll. ' 
CuU\va!ol plflim Gml tlonulrf One-inch Origillal SUl'VB)' 

IDOod~tllow /iilla. . 

OUT-TURNS 
OF PLANE· 
TABLING. 

Areas 
on each 

Scale 
of each 
01-. 

I NiZ 

Tota.ls 
of areas 
on all 
Sca.Jeo. 

NiZ 

COSTS OF 
SURVEY 

INCLUDING 
MAPPING. 

Tola.l 
coste. 

Cool· 
rates. 

I 
B•. B•. · per aq • 

.mu. 

71,604 
I•! 

RBJURES 

NORTHERN 
OIRCLE. 

(a.J Oort of saney of 
a IJDaJl a7ea for 
which ....Ut wao 
taken in la.lt year's 
report of "8,400 
aquare milee to
gether with oost of 
mapping of ,.!az:.J 
aqoare milft ~ 
taken this ,-. 

N.B:-r-Jear&B 
...... of8,400-
milea was IQl'Veyed 
but not mapped • 
. OniJanean of tho 
pre?ious yan: were 
m&pped. The tot&! 
008t· .. of surveying 
ana mappjm:g 8,400 
square lnilea is Rr. 
2,10,&10 giring • 
coot.mteoflls.26•1 
per aguare mlle. 

2,::} 5;611 1,40,822 
2,694 (b) 

. (0) 

25•1 (&) E<oludee Re. 
49,747 cost of train
ing_ probl.fionera 
.... d puuiLo, 118. 
41191 de"bit&ble to 
t.ne Allabi.bii.d Im
provement Tmst, 
Rs. 11193 debitable 
to tne E::i'eeutive 

-~ 
1,969 1,009 1,64,402 78•4 

8,6911 

• 294 
86,928 21'8 

(d) 

Eugineerc,..'!;~ra 
J....... Jls. 
666 debitable to 
the City Boa.rd, 
llUIIOOriel and Rl. 
3 361 deb1t&ble to • 
the Chief Eugineer, 
Public Worka De. 
partmeot, Delhi. 

toJ Includes \81 ' 
aqure miles sar
~m m 1920-21 oD . 
half-inch sca.le and 
resurveyed iD 1921-
D on one-inch 

-aca.le, 

(d.) Es:eludCI Rs. 680 
debitable to 
-state .... d 
U. P. Govt. •nd 
Jls. 13,991. coat of 
tn.ining of pupile 
audpzob&tioneno. 

TOTALS~ NORTHERN 01:ROLE:- 11,565 sq. m Rs. 4,63,751 Cost- 39·2 
rate 
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Table III. -OUT-TURNS, of PLANE-TABLING and COSTS 
of Topographical Surveys, 1921-2!2. 

PARTY and LOCALITY. 

Ch&raOtor of Country. Soale and 01- of Survey. 

No. 5 Pa.rty-Gw<dior, Central India and Central 
Provinou. 

OUT-TURNS 
OF PLANE
TABLING. 

Total 

COSTS OF 
SURVEY 

INCLUDING 
YAPPING. 

Areas 
on each 

Scale 
of ench 
Oiaao. 

of areas Total 
on all ' aoata. 

Seales. 

Coal
ra.tea. 

Sq. miles. I Be. 
Bt- ,.,. •f• 

·ntiltt. 

J!JHigif-olad hi!Z., ouell 
cultivated plaMia amd 
the Ma!Ma plateau. 

wooded Ba.lf-inch Original Survey ... fl,646} 
part of One-inch Original Survey ••• 1•12,404 

One·inoh Supplementary Survey 616 
Fonr·inoh Original Fores' Survey 14 

4,679 1,88,999 

/ 

/ 
No.6 Party-Hycierabad. 

U...Wic!Untl and oul!W.,ted ooun- Ba.lf·iD.oh Original Survey ... 
try: wooded lrilZ.. Ba.lf·inoh Supplementary Survey 

• No.7 Party...-Madras and Hyderabad. 
Oplflortmdu.laUngmoatlycu.ltivated On~·inoh Original Survey ... 
Low aorub oovered hills ... Two·inoh Original Survey ... 
Foreri-olad hillo ... ... One-inch Supplementary Survey 

N 0. 8 Party-;-Madras and Bombay. 
Irrigated and cultivated plaMia One-inch OrigiD&l Survey ... 

and IIA,gk fcmll·olad lri!Z. in One·inoh Supplementary Survey 
Madras Preftdsnou. -

Higi•1Kllariaing toai.Agklof ~.ooo One·inoh Reviaion Survey 
f••t and opn and ciultivatorl 
atrea .in Bomba11 Presidency. 

8,8101 
888 6,092 l,Gl,Ol6 

1,949 

970} 199 

8.886 
4,555 1,4l,U4 

If) 

24•7 

80·9 

TOT.A.r.s, SOUTHERN Omai.E:-:- ~;nle1• sq. m. :REI. 6,47,970 

• An area of 366 aquare miles pre'rionaly aurveyod on thall·inoh tca.le hat beon·included. 

BIIMARE8, 

SOUTHERN 
OIROLE. 

(oJ lncludoa 277'760 
eqwno · mUea of 
Judo.. s
ForeoL 

(I J lacludoo - ol 
fair.mappinr and 
flsln~ IC!attorod 
•usiha.ry boichtl. 

Oost- 25•0 
rate 
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' 
Table III.-OUT-TURNS of PLANE-TABLING and COSTS of 

Topographical Surveys; 1921-22. · 

' 
PARTY and LOCALITY: 

Character of Country. Scale and Class ot Survey. 

No. 9 Pa.rty-Bengal and Bihlir and ()rU_sa. 
Flat and oulti.,41ed plaim, ormged· One-inch Original Survey 

ed roitlo •illages. . -
Op"' undulating plaint, tDell One-mch Supplementary Survey 

populated, •aried •oith rocky 
•crvb ........ ., loillt. 

Bough hill• 0001..-ed witlo B<il Two·inch~Original Survey 
/orett . 

No. 10 Party-Upper Burma. ·-
D...,ely-t1100d1d milt a11d ptam. .... Half-inch Original Survey 

No. 11 Pa.rty..:.Lo!cer Bum>a. 

OUT-TURNS 
COSTS OF ' 'SURVEY 

OF PLANE- INCLUDING 
TABLING. MAPPING. 

Areas Tolals on each, "of areas Total Cost-
Scale on all coats. rates .. 

of each Scalee. Class. 
' 

I Bs. 
. Bq. nlilu. Rs • p .. Bq, 

"'""· . 
. -

462! 
8,267 - 3,77~-

42 

1,91,180 50•7 

8,168 8,168 1,74,518 

• 
Hultdontely woodfd, rD<!ky wooded One-inch Original Survey 

ulan<lt and .... coat! a..a 
mAngrotl'e .wamp. 

Flat and mUv /o,...l tract. ... Two-inch Original Survey 

... - 1,980} 

... 170 

9,150 1,99,029 
- .(O) 

No.12Pa.rty-Assmn. · -· , 
M11iflly milo, partly open a11d Half·inch Original Survey 

pa.-tly · jungle-cl<ld and plainl' 
d ..... lll covered with ; .... gle. -

PU.ina ana hill< mainly jr111gle- One-Inch Origidlll Survey. 
clad. 

Pl4i110 demelyccwered ••ith jwrrgle Two·inoh Original 81ll'Vey 
• 

No. 21 (Burma. Forest) Party-Upper and LotDor Bunna. 

Den1ely ooooded hill< , am! flat Two·inoh Original Survey ... 
. u.ronnd. 

Wooded lrW• 
Ditto 
DiUo 

... ... Four:inoh Original Survey 

... I ... 'l'wo-~ch Original Survey 
and town of Kalaro Four-moh Original Survey 

, TOTALS, 

.... 

888] 
1,182 

184 

147( 

~65 
25} u-

.. 

9,199 1,80,187 
(h) 

81'9 

158 1,52,861 . 999'0 

39 
(<) . . 

REMARKS. 

EASTERN 
OIROLE . 

-~·-

(g) Inolucl,. ooat of , 
iwo·inoh forest 
.....,. not.eharge
able _to Forest 
Depa.rtment • 

(Ill Exoi1uiea Ba. 108 
cost of mapping 
f0111'-iach. - forest 
-bouoi!ary plote. 

IIJ Done by -81U'Yey 
Training School 
for the party, 

GRAND TOTALS:- 45,006 sq. DL Rs. 18,99,436 Oost· -42.2 rate 

·' 



WORK OF FIELD PARTIES, &c.-:rOPOGRAPHICAL BUBVBYS. 18 

NORTHERN CIRCLE (vide Indez map No.1>. 

14. No. 1 Party.-This party was employed on the completion of 
the fair-mapping left over from the previous season, comprising 33 sheets 
on the one-inch and_ 7 sheets on the half-inch scale. No detail surveys 
were undertaken during the year. 

An area of 2,700- square miles was triangulated, in preparation. for a 
topographical survey .on t_he one-inch and half-inch scales. This area 
comprises chiefly the tribal tract, in the southern half of the Dera Ghiizi 
Khan district in the Punjab, but extends westward into the adjoining 
portion· of th~ Marri-Bugti country in Baluchistan. It is _practically 
tree-less, and rises from about 300 feet to about' 4,500 feet above mean 
sea level. Water is scarce and mostly brackish and communications are 
few and bad. 

15. No. 2 Party.-This party surveyed an· area of 4,776 square 
miles in the Agra, Aligarh, Muttra, Etah, Mainpuri, Farrukhibiid, Etiiwah, 
Cawnpore, Jilaun and Bamirpur districts of the United Provinces, 137 
square miles in Dholpur State in Riijputiina, 143 square miles in Gwalior 
State and 63 square miles in Baolli State in the Bundelkhand AgenJ:y in 
Central India· on the one-inch scale, and 492 square miles in Gwalior 
State in Central India on the half-inch scale. 

The-country surveyed consists of cllitivated plains, for the most part 
opim and · easy, except in a few places where trees were numerous. There-. 
_was a great deal of broken ground along the banks of the Jumna and 
Chambal rivers. The area was devoid of hills. 

Triangulation was carried otlt hi Gwalior.and Datiii States in Central 
India and in Bharatpur, Dholpur, Karauli and Jaipur States in Riljputiina 
and an area of 6,560 square- miles completed in advance for detail survey 
on the balf-iuch scale. -

The traverse of Allahiibiid city and Municipal areas for large scale 
detail survey and of demarcated areas of leased land in Imperial Delhi 
was completed, (vide page 46). 

16; No. 3 Party.-Thia party surveyed an area of 1,969 square 
mnes on the two-inch scale in the Garhwii.! and Almorii districts of the 
United Provinces and in Nepiil. No triangulation was carried out. The 
survey of the Kumaun hills is being executed chiefly in the interests of 
tbe Forest Department ('Vide page 18). The mapa are being published 
on the two-inch scale. 

17. No. 4- Party.-This party, which had been in abeyance since 
1917, surveyed an area .on the one-inch scale of 3,542 square miles in 
the AzaiJlgarb, Balliii, Basti and Gorakhpur districts of the United 
Provinces, 149- square- miles -in the Champiiran and Siiran districts of 
Bihiir and Orissa and 294 square miles in Nepiil, or a total of 3,985 
square miles. In· addition, 58 square miles of triangulation and 133 linear 
miles of traversing were carried out in the 'Champiiran district and in 
Nepal to supply data for the detail survey during the current sea~on. 

The country surveyed consists mainly of well • cultivated plains dotted 
over with lakes, marshes and numerous groves of mango trees and intersected. 
by several rivers the principal of which are the Gogrii, Gandak and Riiptl. 
Towards the north-east, the country begins to undulate and the alluvial 
plain giv~s place to a broken, hilly region which forma the lower slopes 
of the Someswar range. 
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A repo_rt on . the deputation in connection with the disputed bonn• 
dary between Benares State and the United Provinces will be' found on 
page 46. · · 

18. Tra.ining.-No pupil surveyors were entertained during the 
year. Of thos41. entertained in 1920 and 1921, 13 ware promoted nnclas· 

1aified surveyors, a were discharged and the remainder have been distributed 
to the parties for further training during the coming field season. . 

No soldier surveyors joined for training during tb~ year. Of the 
batch reported as undergoing training last year, 10 have been reverted 
to their regiments and, of the remainder, 4 are undergoing their. 1st 
'period and 4 their 2nd period of training, 1 having been transferred to the 
Unattached List. 

19. Recess Work.-The fair-mapping of all the sheets of No. 2 
and 4 Parties was eompleted before these parties left for the field. The 
arrears of No·. 1 Party were completed except for 1 one-inch sheet which stili 
had to be examined and ?\ half-inch sheets. These latter were to.ke!J over 
by No. 3 Drawing Offi~e and 6 of these will be submitted before the 
end of the current year. . , 

No. 3 Party's fair-mapping is still in arrears. The forest work of 
' this party· entails much extra work. A drawing section is remaining in 

' · Mussoorie during the ensuing field season and all arrears will be completed 
before the commencement of the next recess. 

l'he fair-mapping of the following sheets of the current and previous 
season's survey remained for completion on 30th Septembe}.' 1922 :-

Sheets ori the one-inch scale 26 
Sheets on the two-inch scale 
Sheets on the half-inch seale 
Town-guide -map 

24 
,9 

Of these, 28 will be submitted for ·publication before tlie end of 
November 1922. .1 

20. Record Section.-Triangnlation data for. 12 degree sheets 
were. completed. This section was ·amalgamated with No. 3 Drawin~ 
Office from let August 1922. 

~1. . Particulars of special' work .done by Nos. 2, 4, 20, 22 and 23 (Punjab 
Reetangolation) (old Sind-Siigar) Parties and Bhopiil Traverse Detaehment 
will be found on pages 21 and. 46 to 48. 

SOUTHERN CIRCLE < •·ide Index ma.p No.1). . . 

22. No. 5 Party.-This party surveyed an area of 4,679 square miles 
as follows :-2,090 square miles in the Betti!, Hoshangahiid and Nimii.r 
districts of the Central Provinces, 715 square miles in Indore State and 2i4 

· square mi!~s in Dhiir Stat~, both of the Central India Agency, on the one-inch 
seale; 1,_299 square miles in Indore State, 97 square miles in Dewas State 

· 48 square miles in Dhiir State, 6 square miles in Riijgarb State, 22 sqnsr~ 
miles in Jiimnia State ~d 54 square miles in the Minpur pargana (British), 
all of the Central Indu~ Agency, 120 square miles in ~he Amjhera and 
Uijain districts of Gwalior, on the baJt-ineh seale; and 14 square miles of' 
reserved forests in the Hoshangiibiid district of the Central Provinces 
on the four-inch seale. · 

The · country surveyed consists of jungle-clad bills, well -wooded 
cultivated plains, and part of the Miilwi plateau. 
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It also triangulated an area of 4,410 square miles in the Central 
India Agency, Gwalior and the Central Provinces. 

23. No. 6 Party.-Tbis party completed an area of 6,270 square 
miles of balf-incb. original anrvey and 365 square miles of half-inch 
supplementary survey in the Gu\barga, R11ichilr and Mahbiibnagar districts 
of Hyderiibid. 

690 square miles of supplementary trianltlllation was carried out in 
the Amrabid and adjoining reserved forest areas in the Mnhbilbnagl\1" 
and Nalgonda districts of Hyderii.b'\d. 

The country surveyed· is unduh•ting and mostly cultivated except 
in the wooded bills of the forest arens. 

24. No. 7 Pa.rty • ..:..This party sui"Veyed an area of 5,950 square miles 
on the one-inch and two-inch scales in the Kurnool, Anantapur and 
Cnddapah districts of Madras, and 142 square mile& on the one-inch scale 
in the Raichiir district of Hyderilbid, and triangula•ted au area of 4,462 
square miles in the Cuddapsb, Chittoor and Anantu.pur districts of Madras. 

The country surveyed is generally cultivated open expanses of love\ 
or undulating land, rocky scrub covered hills and the forest-clad ranges 
of the Nallamnlais and Erramalas. 

25. No, 8 Pa.rty.-This party surveyed 4,555 square miles on the 
one-inch scale~ Of this area, 1,169 sc1uare miles · fell in the Madura 
district of" Madras and consisted of about equal proportions of ,irrigated 
and cultivated plains and of the high forest-clad Palni and Sirumalai hills ; 

, of the remaining 3,386 square miles, 2,626 S<Juare miles fell in the 
Poona, Kolabo.. o.nd Siitiro. districts, 663 square miles in Bbor State and 
97 square miles in Phaltan State in: Bombay; this area included 
portions of the Western Ghats rising to a height of 4,000 feet and the 
more open and cultivated area to the ·east of the Ghats. Poono. and 
Kirkee were included in the area surveyed. 

26. Training Section.-The section comprised five of the 1920-21 
class of Upper Subordinate probationers who bad been kept back for 
further. training in plane-tabling and nine Upper Subordinate probationers 
recruited this :year wlio joined in October as well M 20 pupil surveyors 
recruited during the year. 

The preliminary training of the pupil BUI"Veyore in drawing and in 
plane-tabling on two and four-inch scales in the neighbourhood of Bangnlore 
was continued up to November when the. section took the. field. 

_ During the field season the 2nd year Upper Subordinates completed 
their training in ·plane-tabling and were all posted to various circles in 
May 1922. Of the 9 new Upper Subordinate probationers four resigned 
during the field season and five · completed their course in plane-tabling 
and · triangulation. Of the 20 pupil surveyors 6 resigned or were dis
charged as unsuitable and 14 couipleted their plane-tabling cour~e. 

On return to recess, 2 ·more pupil surveyors were allowed to resign, 
the remaining 12 . continued their training in fair-drawing and were 
posted to parties in the circle in October 1922. The 5 Uppe~ Subordinate 

· ·· probationers completed their training in traversing, levelling, computations 
and drawing and after passing a final examination in October 1922 were 
posted· to various circles. 

27. Recess Work.-21 one-inch abeete out of 50 surveyed during 
the year under report were received in the circle office up to the 30th 
September 1922. All the remaining sheets, except one which will be 
pl\l"tly resurveyed, will be fair-mapped before the cilose of the recess season. 
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Six original half-inch sheets out of 8 surveyed during the year were 
received in the circle office up to the 30th September 1922. The remaining 
2 sheete will be fair-mapped before the clolle of the recess season. 

Besides the above 4 special forest maps will be completed by No. 5 
Party before the close of the· recess season. · · · 

There ore no arrears of drawing from prev!ous seaeon's work . 
. 28. Record Section.-Six triangulation pamphlets and charts were 

prepared and submitted during the. year .. Data for .8 degree s~eets w~ 
compiled in pamphlet form and preserved m the sect1on. All tnangulat1on 
and traverse records were re-indexed. Data were extracted and supplied 
on cash payment to a private individual. 

EASTERN CIRCLE (mel< Index inap No. 1). 

29. No. 9 Party.-This party surveyed ·aD area ()f. 3, 771 · squar~ 
miles on ~be two-inch and one-inch scales in BengO.l and J;lihiir. In . 
Bengal the work fell in the Howrah, Midnapore, and Twenty-four 
Parganas districts of Bengal and in the Bhiigalpur, Monghyr ~d Santiil 
Parganas districts of Bihar. . . . · 

The area surveyed in Bengal lies on . bo~ sides of the 'Hoogl!ly river, 
and· is fiat, and densely populated and that· surveyed in 'Bihir · is well 
populated, undulating and generally open, with small areas of rocky 
~ooded £ms. · 

An area of 540 square miles in_ the neighbourhood of Patna was 
traversed for detail survey next season, the work falling in districts 
Muzafl'arpur, Patna, Siiran and Shiihiibiid of Bihiir. · , ' 

An area of 1,600 square miles was triangulated in the Orissa 
Tributary States. 

80. No. 10 Party.-This party surveyed an area of 8,168 square 
miles on the half-inch scale. in the_ unad';;.inistered area lying between 

·the Putao and Myitkyinii districts of Burma and the £akhimpur district 
of Assam. Triangulation was attempted to the· south-west of· the area 
surveyed but could not be proceeded with owing to the- hostility of t~e· 
Niigiie. The whole area is covered with dense jungle and, except in the· 
Hukawug, consists of steep end intricate hills ris!pg to 8,000 feet. 
The Hu.kawng is a broad level plain crossed by numerous streams, its 
altitude being about 650 feet. · 

31. No. 11 Party.-Survey operations were continued in Lower 
Burma. In the Mergui district, on the mainla~d- and in Sullivan· or 

· Lampi island and numerous small islands along· the coast, 1,980 square · 
miles were surveyed on the one-inch scale. In the Amherst district, 170 
square miles of reserved forest were surveyed ·on the two-inch scale. 

The country surveyed on the mainland consists of a ·densely forest-clad 
ridge, rising, in places, to 2,000 feet in elevation, connected in the northern 
portion of the area with tile barrier range along. the Siamese frontier ~d 
tel'lllinsting at its southe':'l extreiuity in the high promontory of Victoria 
Point. Mangrove swamps and mud fiats form the coast. The· numerous 
islands (If the Archipelago are thickly wooded, with steep rocky shores 
broken by occasional sandy beaches and varY in size from mere ·rocb ' 
to peaks of 2,000 feet. 

. . 32. No. 12 ~arty.-This -~rty surveyed an area of 2,199 square 
miles on the two-1nch, one-inch and half-inch scales in Assam · th 
districts of Cichiir, Nowgong, Sibsiignr and. the Niigii Hills 'an~ i: 
Manipur State. 
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An area of 3,376 square miles· of triangulation and 277 linear milel( 
of traversing (co~g an area of 1,017 square miles) . were carried out 
in the district of the Niigi Hills, Manipur State and the Sadiyii F~ontier 
Tract, in advance of detail survey. • 

The area surveyed was hilly, ranging from 400 feet to 6,000 feet, 
approximately; almost the whole of it was covered with dense forest. 

33. No. 21 (Burma Forest) Party.-The work done by· this 
_party is included in that shown under Forest Surveys, Eastern Circle, 
pages 19 imd 20. 

The area· over. which operations extended is hilly, rising to 5,000 
feet .and covered with very. dense forest growth. 

34. .Training.-This was carried out in No. 9 Party ond in the 
Moymyo Survey Sch.ool. 

/ 

In No. 9 Party results were . encouraging, an . overage out-turn of 
- 68 square miles of sUrvey being obtained from each pupil .• In aU, 2 

1 

military . officers, ·1 Upper Subordinate officer, 1 s~;~ldier surveyor and 
12 pupil sui-veyors were under training of whom 3 pupil surveyors have 
been discharged as unlikely to become go~;~d surveyors. 

At Maymyo results were less satisfoctory ... Since the school W88 

formed in December 1920, 70 pupils, mostly Burmans, have been under 
training for different peri~;~ds. 31 of these have been discharged as 
unlikely to bec~;~me aurvey~;~rs, 4 absconded or resigned and. 6 were 
discharged· ~;~r resigu.ed after having been trained and drafted t~;~ parties 
and only 15 are sufficiently. trained f~;~r ~;~rdinary field work. The experi
ment ~;~f recruiting Burman& to train as survey~;~ra baa not been successful 
and -it is prop~;~sed to close the school from November let when the few 
partially trained pupils still at the school will be attached to parties to 
complete their training. . 

35. Recess Work.~ The sheets which had to be drawn by the parties 
of the Eastern Circle during the recess &eDSon numbered 56 including 7 
~ecial forest sbee~ and l sheet in arrears from the previous year's 
·drawing. · By the 30th September, 6 of these sheets 'bad . been received 
in the . circle office and all the remaining sheets will be received and sent 
for publication before the beginning of next recess seDSon. 

. . ' . . 
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H.-FOREST SURVEYS: 

86. -Details of the topographical Bllrvey of reserved forests 
executed by field parties of the Survey of -India during t.he _year under 
report, are given below. In the m~jority of eases, the surveys were 
1:arried out on the seale of 2 inches to a mile, but occasionally the 4 inches ' 
and 1 inch to a mile ~ were adopted. Boundary SUJ"veys were made 
where required, and plots prepared on ~he 4-ineh seale. 

NORTHERN CIRCLE. 

37. 'united l'rovinces. Kumaun Fores~ Circle.-In the North 
Garhwal, Central Alnnor<i, and East Almora Forest DivisionB, reserved 
forest -areas of 15B, 2'2 and 861 sq~are miles_ respectively, were sUJ"Veyed ~ 
on the 2-inch seale, thus completing the BllrVey of reserved forestS in the 
two latter forest divisions. -

SOUTHERN CIRCLE; 

38. Central Provinces. Northen;r. Circle.-In_the Hoshangabad 
-F07'68t Division, the following reserved forest area&, totalling 18·'1'64 
11qnare miles, w~re liurveyed on the 4-inch seale :- · 

N&JW~ of Block Area in 
or Extension. square miles. 

Joga Kalan A 1'759 
Bieho1a Extension B ' - o·259 

" ,. 0 II. 0'168 
Indpura .. D 10'204 
Lobrlalal .. E ... ... Cl'088 .. .. F 0'149 

~ G .. .. ,,. .... 0'619 .. .. H ... 0'251 
Budhimai .. .K 0'189 
Dimdadob .. L-

u'o 0'188 

Total 18'764 

_ 89 •. Madras. ll Forest Circle.-In -the SO'Utk ..:nd West Kwrnoot 
Forest Division, an area of 5 ·96 square miles was &lll"Veyed on the l-inch 
)IC~e in t~e. Dudrala Reserved Forest_ and of 24).·63 square mil~s on the 
2-me~ seale m the under-mentioned re_served forests :- -

Name. 

OiididenadUgU 
Loddipalle 
Yoparlapildu 
Voddaman 
Ritmollakolo 

- Yombo:yi 

Lanjoban~a 

" ExteDBion 
N. Dhone {pari) 

Rllngilpuram A and B 

... 

... 

~·· .... 
Carried over 

Area in -· ' 
squa.re miles. 

'7'58 
2'00 

18'88 
1'89 
2'85 

-4'69 
6'00 
5'85 

7'08 
8'85 

59.62 

' 

• 
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.Name. 

Briamch01la 
Piinem 
Gani 
Owk and E:nenaion (pan) 

!licldalore ]}lock 1 

.. 
Yedanada 
Mittapalli 

Alamur 

n 2 

Bronght forward 

\ ... 

.... 

AN& in 
IKJ.U""' miles. 

69'62 
14.'08 
86'05 
65'48 
41'16 

4'95 

10'12 
1'87 . 

4'88 
0"28 

. Riimavaram 8'70 

Tou'j 241'68 

19 • 

Ill Forest Cirole.-In the North and South Cuddapah Forest 
Division, a_ total area of 44·77 square miles was surveyed on the 2-inch 
'scale, of the .under-mentioned reserved forests:-

Name. . Area in 
IKJ.U... miles. 

Dhodiyam A 
" 

6'15 

" 
B 8'48 

Gandikota N 1'97 

" s ... 8'89 
. Bha.nikotamale ... 16'50 
Dottudapalle (pa.rt) 8'58 
Malnidi Kantaldimmi ... 8'79 
PeDDer 0'96 

Total 44'77 

EASTERN CIRCLE •. . ' 
40. Bihir & Orissa. Bihir & Orissa Forest Cirole.-In the 

'Santa/, · PaTg_anas FoTut Division, an area of 1 square mile comprising 
the Kelhari closed Block was surveyed on the l-inch scale, and areas of 
2 and 40 square miles of the Balghora closed Block and_ the old Reserve 
respectively 'were surveyed on the 2-inch scale. ~ 

41. Assam. Western Forest Cirole.-In the Cachd'r FD'f'esf; 
Division, an area of 96·57 square· miles of the Langting .Mnpi Forest 
Reserve was surveyed on the 1 ~inch scale, the scale of 2 inches to the 

-- mile, on which a portion of tbie reserve was surveyed last year, having 
been reduced to l-inch ·With the concurrence of the Conservator of 
Forests. 

Eastern Forest Cirole.-In the Nowgong FoTest Division, areas of 
10·25 and 15 square miles of the Lumding and Kaki Reserved Forests 
respectively were surveyed on the l-inch scale, and the whole of the 
Dhansiri Reserve amounting to 74·14 square miles was surveyed· on the 
2-incli scale. 

In the Sibsaga'f' FO'f'e&t Division, the whole of the Rangiipahiir 
Reserved Forest amounting to 34 square miles was surveyed on 'the 
2-inch BC8le. . 

42. Burma. Northern Forest Cirole.-ln the Mansi FO'f'es€ 
DivisiOn, the survey of an area of 3·8 square miles on the 4-incb. scale 
completed the survey of the .Mode Reserved Forest. 
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Central Forest Circle.-In the Meiktila and Southem Shan States 
Forut Di1lisi0118, areas of 26 square mil~s on the 2·inch and 18 square 
miles on the 4-inch scale were s.irveyed in· the Kubyin and Kalaw 
Reserved Forests respectively. ·In the forme~ reserve, 37 iinear miles ·of 
it~ boundaries were traversed. _ \ . · 

Tenasserim Forest Cirole.-In the West Salwee"" Form Division, 
(New Thatrm Di!lisirm), 250 linear miles ·of the boundaries of· the. 

- . ' following reserves were traversed : Kalemataung, . Martaban, J)anu· (fuel), 
Kyosein, Wetwundaung, Bilin, -and Pabein. 

In the .Atara;., Forest Di'V'i.Bio'll., areas of 64·85, · 104·8, and 0·8 square 
miles of the Kyonkawun, Kyaikkamaw and T~gundaing Reserved Forests 
respectively were surveyed on the 2-in'cb scale. 

Delta. Forest Circle.-In , the Bassei11. Forest Division, 47 square 
miles of triangulation and 299 linear miles of traversing were ·carried out 
hi the . Chaungtha, Mezali, f;linma, Myittaya and Thitpok Reserves, and . . . 
146·9 square miles of surveys on the 2-inch scale a$ follows :-' 

• Shwemyindin Reserve 9'8 square miles. 
Podaw ... ... .... 29'8 .. 
Kyeinlali .. 84'8 . .. 
Silaayan .. 29'6· .. 
~haungtha .. 26'6 .. 
Unclasaed Foreat 17'7 

" 
Total 146'9 .. 

• 

'. • 
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III.-CA.NTONMENT AJ.'ID LA.R_9-E SCALE SURVEYS. 

43. No. 20 Party.-During the year the party completed the survey 
of Ba.ngalore, Deolili :md Ahmadabad cantonments on the sixteen-inch 
s~ale, and in .addition, a considerable area around Deoliili 'on the six-inch 
scale, to illustrate proposed military extensions. The remaining portions 
of the biziir areas in Bangalore were completed· on the scale of one inch' 
-to fifty :feet, as well as the biiziirs in Deolili and Ahmadabad on the sixty
~four-inch scale . 

. 31·94 !~near miles gf traversing' and 96·83 linear. miles of levelling 
were eompleted in conjunction wi~h these surveys at a cost of Rs. 237·66 
a11d Rs. 18·90 per mile respectively. 

The fair-mapping of the following cantonments has been completed 
during the year :-· Pallivaram, St. Thomas's Mount,' Poonamallee, Velichi 
:and West Hill. 39 sheets' have been submitted _to pressi of the remainder, 
comprising 96 sheets, 46 are nearly ready and the rest well in hand. 

The ~ut-turns and -cost-rates of the several classes of survey are as 

follows:-
}. Sixteen-inch, original, -2,064 acres @ Rs. 4·55 per acre. 
2. Sixteen-inch, revision, 3,461 acres @ Rs. 1·04 per acre. 
3. Six-inch, original, 40·21 square miles @ Rs. 190·22 pet· square mile. 
4. _ • One inch to fifty feet, original, 65·63 acres @ Rs. 9·82 per acre. 
5. Sixty~four-inch, original, 48·36 acres @ Rs. 16·29 per acre. 
6. Sixty-four-inch, revision, 58·00 acr~s @ Rs. 13·91 per acre. 

The average daily out-turns being:-. 
8·22, 10·15, 57•60, 0•66, 2·20, 1·41 acres, respectively. 

The total areas f;ir-drawn, with cost-rates, are as follows :-
1. 4,636·00 acres on the sixteen-inch seale @ Rs. 3·95 per acre. 
2. 20·10 square niiles on the six-inch scale @ Rs. 134.·57 per 

squm·e . mile. 
3 .. ~ 75·00 acres on the one inch to fifty feet scale @ Rs. 196·76 

per acre. 
4. 666·00. acres on tbe sixty-four-inch scale @ Rs. 7·39 per acre. 

Afpha'betical List of Cantonments and Military Stations- surveyed and 
published in modern style, on the scales of 16 and 64 inches= 1 mile, 

_ . _ up to the end of1921-2.2. 

(1) Agra Cantonment. (24) K&lka CaniOJ>JDenl. 
(2) Aurangi!.bil.d do. (25) Kamptce do. nod Bllzllr. 

_ (8) Ba.kloh _ do. (26) Kariichi Pori Trust (ManOr&) 
(4) Baliin or Th•th (Dalhousie) Camp area. (27) Lando111' Canlonment; 
(5) Bannu Cantonment. (28) Meerut do. and Bllzilr, · 
(6) Chamo.n do. · · (29) Nasir&biid do. do. 
(7) Chitrlil Stalion. ISO) Nimach do. do. 
(8) Debra Dun Ca.ntonment. .. (81) PeshilwiU' do. do, 
(9) Deoli do. (82) Quctta do. 

(10) Drazinda- Oul Post. (88) Qiletta Fort. 
(11) Drosh Cantonment. 134) Quetta Civil Station, 
(12) Delhi New do. 185) Bljkot Cantonment. 
(18) Erinpura do. (86) RAwalpindi do. 
(14) Fort Lockhart. (87) Sahiiranpur Remount DepOt. 
(15) Ghnirat Station. (88) Snnil-wor Ca.ntonmcnt. 
(16) Guna Canlonment. 189) SaugOr do. 
(17) Hangu do. · (40) Siftlkol do. 
(18) Hapur (Biibligarh) · Romount DepOt. (41) Simla Indian Infantry Lines. 
(19) Hootlr do. 1421 Sitiibsldl Fort (Niigpur). 
(20) · Jandola Out Post. 148) T~al Cantonment. 
(21) J alto do. (44) Topa do. 
(22) Jhelum Canlonment. (4ii) Zinl Out Post. 
(28) Jullundur dO. 

' . 



22 
WORK OF ~LD PARTIES, &c.--z:lll! -TRIGONOMBTRICJlL ~UBVBY. 

IV.-THE TRIGONOMETRICAL. SURVEY. 

GEODETI_Q OPERATIONS. ;; 

44. No. 18 Party.-Astronomioal.-Durhig !he year -advantage 

was taken of tHe fact of Bt-Major K' Mason, M.c:i., R.E.; being in 
Kashmir on other survey -work, to get this officer .to carry out Talcott 

' observations for .latitude at four stations of the Kashmir tria~gnlation, 
' . 

namely:-Gogipatri, PoshJ<ar, Zebanwan and Reban. Th!' observations at the 
two former were of the nature of revision, the.earlier obse~tions at 
those two stations,• in 1860, having given indications_ of defects in the 
instrument used, with the result that the values of latitude then · obtained 
have always been looked upon_ with IIOme suspicion. · The computation 
of this work is in hand but ~he results are not yet a.vailable. 

The per~onnel of the party were ~mployed at Headquar~ers offices -

of the Trigonometrical Survey. - , 
45. No.14Partr.-Pendulum, No.l5 Party.-TriangulatioiJ., 

and No. 19 Party.-:-Base Line Operations.-No field oper~tions were 
carried out b! these three- parties, the perSonnel ·being employed at the 

Headquarters offices of the Trigonometrical Survey. · •. 
46. No. 16 Party;-Tidal Op@rations . ....:.Tidal registrdions were -

fl!ll'riecl out during- the year by mea.ps ol ~elf ~registering .iidecgauges. 

at the following stations :- - -
-.. 

Stn.tions. 
Date of Date of Number·of 

commencement· closing of yea.J.'S of REMARKS.-

of observanons. observanoDs. observati~RI· .. 
-

• ' - ' 
1. Aden ... 1879 Still working . .. ... 48 -

2. Klll'lchi ... 11868 ..... 1880 "13 }s4 *With a sni&ll ... 1881 Still working 
8. Bombay(ApplloBnniar) 

... 41 - lide-gauge. 

4, Bombay (Prilltl6'a Dock) 
1878 ... " 44' ' 
1888 84 

5. Modras - ! 1880 ::: 
.. 

... . .. 18J)0 10 }a7 •' 

8. Kidclerpore 
Restarted 1895 Still working 27 ' 

... 1881 41 
. 

7, Rangoon 1880 
... .. ... 42 

8. Moulmein 11880 . ::: 
.. 

... 1888 
1:hu 

9; Port Blair 
Restarlecl1909 Still wo~ing ... 1880 ... 42 .. -

• .. In nddttion, the actual times and hei hts f h. . . . ' -
Bhaunagar, Chittagong and Ak ab ~ 0 

tgh and low-water at 
Y were observed by watch d 'd 

under the supervision of -the Port _ . an ti e-pole!_ 
observations being forwarded t th; Offifticers, , a 1 monthly record · of the 

. OJ&oce .• - ~ 

Hourly reedings of the height of the wate . . . . 
were_ taken at B88rah thr";,ughout the da __ r, · ~etsrmmed by a tide-pole, 
to this office weekly by th D' to Y. and ntght, and were supplied 

e tree r Inland w ter Tran ~he observation's for the year c ' . a sport, Mesopotamia. 

b 
' ommencmg -1st J · Y the method of harmonie anal .. anuary 1921, were reduced 

used in the comp6tation of d ~f and the constants thus deduced were . 
'Iide predictions for the a 1~2;r ~e Basrah tide-tables for 1923. 

includ_ ing Basrah were 'ed 1 e-tables for the Indian porta 
1 ' • c:a.rn out b · ' machine set up at the ffi f Y ·means of. the tide-predicting 

o ce o the Super' t d , 
Survey, Debra Ddn h · m en ent of the Trigonometrical 

-

• T . ' w ere, subsequent! th · 
he•r despatch. to Port authorities . y, e tables_ were published. 

Octob~r 1922. , will be compl~ted by about the eiid. of · 
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Tidal registrations have been carried out satisfactorily at nine 
observatories, except in the case of Bombay (Prince's Dock). Registrations 
wiU be discontinued at Prince's Dock, Bombay, which obsemtory wiU, 
however, be ~ept open by the Port authorities for their own purposes. 

During the past year these observatories were all inspected. 
47. The following table shows tl).e annual and decadal percentages 

of error in th~ predicted times and heights of high and low-water at 
the nine· stations, where observations have been taken by self-registering 
tide-gauges :- 1 

PERCENTAGE OF ERRORS IN PREDICTED TruES AND HEIGHTS. 
' 

- AT OPBN COAST STATIONS. AT RIVERAIN STATIONS. 

J 'IN TIME. IN HEIGB'.r. g IN TnrB, IN HEIGHT. 

-~ 
~- WiUUn Within 8 Withint\r - WiUUn Wilhin Within -r. 

Year. of mean Ul 
of moan 'S 15 minutes inches of - 15 minutes 8 inches of range at; 0 range at 

II of o.oWa.ls. actua.ls. / .. of aetua.Js. actua.Js. apringa. G springs. 

1 "' 
a.w-x..w. a.w-x..w. D.W.-L.W. 9 R.W-L.W, D.W.-L.W. n.w.-x..w. 120 :z; 

1912 6 82 82 97 98 97 98 ! 70 58 74 6l! 94 91 
1913 6 as 82 97 97 98 99 4 88 55 70 68 94 88 
1914 6 77 79 96 97 98 98 3 75 67 71 •55 93 84 
1915 6 82 82 98 98 96 96 3 76 66 78 67 94 92 
1916 '6 81 82 96 97 96 99 3 81 88 78 62 98 87 
1917 6 75 72 96 98 96 97 3 78 65 69 64 92 88 
1918 6 83 82 97 97 97 96 3 76 88 88 65 90 89 
1919 6 78 75 96 97 97 98 3 74' 65 70 69 98 92 
1920 6 82 81 94 97 97 98 3 76 88 6\l . 62 89 88 
1921 6 77 72 94 97 97 •99 3 7\l 66 75 71 92 94 

. 
Average of 

80 79 96 97· 97 98 75 6!' 71 6! 92 89 ten yem. ... .. . 
-

.-

· 48. Tide:P,.edicting mach.ine.-_Tbis· machine was · rOO&ived from 
the ;National Physical Laboratory, Teddington, Euglal!,d, towards the end 
of September 1921. After necessary repairs had been carried out, it 
was -erected at Debra Diin; the predictions for the · 1923 tide-tables 
being oompleted by the middle of August 1922. 
· 49. No. 17 Party.-L~velling.-Four double and three special 

detachments were employed during the past season on the levelling opera
tions summarised below :-

(a) In Bengal and Bih.d'l', for the Nadiij Rivers Scheme. 
(i) From Dhuliiiu to Jangipur. 

(ii) 'From Tinpahiir to. Barharwi. 
(b) In Bengal, for the Irrigation Department. 

(i) From Calcutta, via Biiriieat, Husainiibiid, Jeseore and Jhenida 
to Chuiidi!.nga. 

(ii) From Jessore to Biiriisat. ' 
(c) In Bilul.r. 

( i) From Jhilrsugril to Purll.lia. 
In th.e Oentral Provinces and United P'l'ovimces. 
(ii) From Jhinsi to Saugor. 
(iii) From Garhmuktesar to Aligarh. 

These lines were levelled to provide a cross connection between the 
old level lines •• 

(d) In Bombay, for the Sukkur Barrage Project. 
t i) From Shikiirpur (Sind) to Kambar,_, 
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. (ti) From Wariiiso to R_ .. to-Dero.
'(ui) From Madad Chiindia to Mehar. 

(i1l) From Ruk to . Sehwiin. ' 
·(1l) From D11ur to Lundo. 
(1li) From Shiihpur to Mahriibput. _ 

(1lti) From Tando .A.Iiihyii.r .t~ _Hydembld (Sind)..
. · (viii) From Rohri to Jam S":'ub. 
(e) In Bombay, for the Nira R•ght Bank Canal s,cheme. 

·· (i) From Nira ~ridgl' to Bhat~ar. , 
(ti) From Nira Bridge to Zalki. 

(/) In Bombay, Punjab and Rajputlina. 
(i) From Viramgam to Rajkot. • 

(ii) .From Riijkot to Jorya. . 
(iii) From Joryo. to Shikiirpur' (Cutch). 
(i11) From Shikiirpur (Cutch) t~ N~viiniir. 
(11f From Naviiniir to_ Na,khto.riina.. , 
(1li) From Jacobiibiid to Shi.kii.rpur . (Smd). ~ 

( 11ii) From Sbikiirpnr (Sind) to Ro/hri. 
(viii) From . Rohrl, to Reti. 

(i:ll) From Reti tO Khiinpur. 
(a:). From khanpur to Babiiwalpur. 
(z~) From Bahiiwo.Ipur to Multan. 

(xii} From Multiin to Jhang: 
(xiii) From Khiinpur to Islii.mgarb,. 
(xiv) From Isliinig..rh 11ia Sheo, Barmer, Balotra . and Luni 

Junction to Mii.rwii.r Pali.: 
(mV) From Surat to Dhiilin.. . _ 

These lines were levelled in accordance ·with the p~ocedure prescribed,:' 
for high precisfon work; and form lines 102, 104; 105 and US ofthe 
new lev81 net of India.' ~ = 

[g) Jn Bombay. . 
(i) FrOm Nandgaon to Ahmadnagar, via Manmiid. 

(ii) From Sholiipur -to Bijapur, via Zalki. · 
These lines were levelled to~ form cross . connections between lines -

of the old net. 
(k) In Pu1~jab and Kaal.tnlr. 

· (i) From W_11ziriibiid to Siiehitgarh. 
(ii) .From Siiclrltgarh to lsliimiibiid. 

-
These' lines. ·were levelled to complete the .circuit. taken into kashmir 

in season 1912-13. J 

The total out-turn consisted of 1,452 miles of primary levelling and 
2,195 miles 'of -secondary levelling; of thl~ 1,383 miles o~ secon,dary levelling 
were executed at the request ~f Local Goverllll1enta, Irrigation Depart-
menta, &c. ·· . 

MAGNETIC \SURVEY. -
50. No. 18 Party.-Magnetic.-The declination, horizontal force· · 

and vertico.l force magnetO graphs continued' i,n operatio~ throughout the· 
year at 'the Debra Diin llolld Toungoo observatories, and ·daily _absolute 
~gnetic observations were taken regwarly by the observers in ·Charge. 
The observatories were visited during the field season ~d observations, 
consisting of declination, dip and horizontal · force, were taken for the 
comparison of instruments. 
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• The Kodaikiinal and Alibiig observatories, under the control of the 
Meteorological Department, were also visited by the officer in charge of 
the magnetic party. 

Observations at Repeat StationB.-Magnetic observations were taken 
this field season at · the six repeat stations-Quetta, Knriichi, Binn, 
Dibrugarh, Barrnckpore and W altair; these stations are visited annually 
tO supplement the 5-yearly observations at all repeat stations, taken in 
order to obtain reliable determinations of the annnal ehanges in the 
magnetic elements. 

Publication of the T88ulte of the magnetic S'U'Miey.-The final 
reduction of observations taken at observatories, in the field and at repeat 
stations, to the epochs 1909·0 and 1920·0 is very nearl3" completed and 
it is hoped that the tables of the results and the necessary maps &c., 
most of which have already been sent to press, will be ready for publica
tion about the middle of 1923. 

Special observatiom.-In response to an appeal· by Dr. L. A. Bauer, 
Director of the Department of Terrestrial Magnetism of the Carnegie 
Institution of Washington, addressed to magnetic observatories in all countries, 
for co-operation in special simultaneous magnetic: observations in con~ection 
with the Solar eclipse of the 21st September 1922, magnetic observations 
were taken at the Debra Diin, Toungoo and· Kodaikiinal observatories. 
Declination, dip and horizontal force were observed at Debra Dun, but 
at the Toungoo and Kodaikii.nal observatories, where the observatory 
stall's are small, only declination observation's were taken. The three 
observatories were favourably situated within the shado~ belt of the 
eclipse and it is hoped that the results of the observatione obtained in 
India will be of value to Dr. Bauer in his. inves~igation of the effects 
of the eclipse. , 

The magnetic elements at the observato'ri88.-The computation and 
tabulation of the values of declination, dip, horizontal force and vertical 
force for the three obeerva"tories, Debra Diin, Toungoo and Kodaikiinal, 
for the year 1921,. have been completed ; the mean values of these 
elements derived from all days, excluding those of great disturbances, 
are given in the table below :-

.MEAN VALUES OF THE MAGNETIC ELEMENTS AT THE OBSERVATORIES IN 1921. 

Latitude Horizontal Vertical 
Observatory. & Dip. Declination. J.i'oree. J.i'orce. 

Longitude. 

0 . • . . a. G. s . C. G. S. 

( 30 19 19 N} ·33026 Debra Din ... N 46 4•2 E 147•1 •329,6 
t 78 3 19 E 

. 
118 

66 
45 N} ·18704 Toungoo ... N 23 7•0 w 028•8 •39132 

96 27 3 E· 

110 13 60 N) 
·37832 ·03071 Kodaik&nal · ... \77 46 E) 

N 4 38•6 w 164•2 
27 
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V,.;..;.GEOGRA.PHICAL SURVEYS .AND . EXPLORATION. 

51. Geographical Surveys in · Bhutan and Tibet .• -
Captain H. R. C. Meade, I.A., and Mr. B8118i Ram, Sub-Assistant 
Superintendent, accompanied the Poiitical. Officer of Sikkim on a mission 
to Bumtang to confer the insignia of the G. C. I. E. on His High· 
ness the Mahiriija of Bhutan. . 

Leaving Yatung on June 20th, the party reached .Qumtang on the 
20th of July and returned by the Manlakachung La Pass through the 
southern portion of Tibet by the Y amdo Tao lake to Gyiintse, where 
it arrived on the 27th of August. 

Areas aggregating 6,500 square miles were plane-tabled on the scale 
of one inch to 4. miles, the work being based generally on triangula 
tion carried out during the journey. 
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PART 3.-QFFICE WORK. 

I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE (vide Index mapa at end). 

52. Brief reports of the work carried out during the year under 
review in the six officee adDunistered by the Map Publication Office are 
given in paras. 5( to 58, 66, 67 and 81. 

53. The classes of maps for the publication of which the Head 
Quarter Offices are r~sponsible are as follows :-

. (a) Topographical maps on the one-inch scale. 
tb) Topographical maps on the half-inch scale. 
(c) -Topographical maps on the quarter-inch scale. 
(a) (i) Geographical maps on the 1:1,000,000 .scale (about 

1 inch= 16 miles). 
(ii) La Carte lnternationale du- Monde on the 1:1,000,000 

(about 1 inch= 16 miles). 
(e) Geographical maps on ~he 1:2,000,000 scale (about 1 inch 

=32 miles). 
(/) General maps on the same and smaller scales. 
(g) Special maps. 

The progress made in the publication -of each of these classes is 
detailed below :-

(a) Topographical maps on the one-inch scale.-During the 
year 95 modem sheets have been published. 

Index map No. 2 at the end of this report shows the progress made 
in the publication of the modern one-inch public sheets, and the following 
tabie gives the annual output of these sheets- since the modern topo
graphical surveys were begun :-

. NU'lOIBR OJ' ONB·INOB: BIIEBTS PUBLISHED. 

Years of publicatioo. Northern I Southern Eastern Total. Circle. Circle. Oircle. 

1906-07 ... ... ... 4 1 ... 6 
1907-08 ... . .. ... 16 I> 92 68 
1908-09 ... ... .. . 36 39 68 142 
1909-10 ... . .. ... 72 41 69 182 
1910-11 ... ... .. . o1 39 26 116 
1911-12 ... ... .. . 68 33 68 169 

.1912-13 ... ... . .. 104 60 68 222 
1918-14 ... ... ... 71 38 49 168 
1914-15 . ... ... ... 97 48 9 . 164 
1916-16 ... ... 116 1•9 60 204 
1916-17 ... ... ... 23 40 22 86 
1917-18 ... . .. ... 18 12 18 43 
1918-19 ... ... ... 32 19 6 67 
1919-20 ... ... ... 16 37 62 1114 
1920-21 ... ... 15 II 19 46 
1921-llll ... ... .. . 20 46 29 95 

Total published ... 726 648 649 1,823 --
PrObable number of one-ineb sheets 

which will not be p11blished owiDg 
to the RTe& covered by them being 
included in the programme for 
survey aud publication on the half· 

~64 473 1,9-ftf inch scale ... ... 911 ----- ----
Approximate nwnber rewa.ining for 

publication .. . .. . 616 917 1,016 2,44i 

' Approximate number of publie one-
inch sheets in India ... ... 2,152 . r 2,029 ~.oa; 6,218 

, 
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In addition to the above, preliminary editions (in colours) of 17 one· 
inch sheets,, prepared from modem revenue surveys, have been published 
during the year pending their topographical revision. 

47 modem one-inch, 9 preliminary editions of one-inch, and 79 old 
style one-inch sheets have been reprinted during the year. 

(b) Topographical maps on the half-inch scale.-Index map 
No. 3 at the end of this report shows the progress made in the publication 
of the modern half-inch public sheets. This series now forms the_ tactica.l 
map of India, having taken the place of the quarter-inch maps in this respect. 
It was ~ommenced in 1914; most of the sheets publi~hed up to date are 
reductions from the one-inch map, but others are from direct half-inch 
surveys. 

The following table gives the annual output of these sheets :-

NlJ)(BBB OF JIALF•Il!fCm: 8liBET8 Pl1BLISRED. 
. 

Years of publication. Drawn from Surveyed on 
comt,onent Total. 

one-inc sheets. half-inch scale. 

. . 
19I4-U ... ... ... .. . I 1 
I9I6-16 ... ... .. 2I 4 25 
19I6-I7 ... ... .. . 60 6 66 
I917-I8 ... ... ... 69 6 65 
1918-I9 ... . .. ... 26 . 4 30 
1919-20 .. ... ... 3I 8 39 
I920-2I ... ... . .. 69 2 6I 
19111-1111 ... ... ... 76 7 811 -

" . 
Totals 32I 38 .. , 869 

Approximate totel liumber of half. 
inch oheeta in India .. . . .. 1 I,630 

14 modern public half-inch sheets have been reprinted during the year •.. 
(o) Topographical maps on the quarter-inch scale.-These 

maps are prepared in "degree" sheets which include r of latitude and r 
of longitude, i.e., the area covered by 16 one-inch sheets, or 4 half-inch· 
sheets. • 

lnde:z: map No. 4 at the end of this report shows the progress made in 
the publication of the modem quarter-inch public sheets. 

The following table gives the annual output of these sheets :-

NUllBlm OJ' "DEGREB u SKEETS PUBLISBED. 

Years of publication. Northern I Southern I Eastern I Oircle. Oircle. Circle. • Total. 

1911-12 ... ... . ... 2 1 4 7 1912-13 ... ... . .. 3 I I 5 I913-14 ... ... ... 4 3 2 9 I914-15 ... . .. . .. 1 3 8 7 1916-I6 ... ... . .. 1 4 5 1916-17 ... ... ... 1 ... 3 4 I917-I8 ... .. ... . .. ... 4 4 19I8-19 ... ... ... ... 3 8 11 I9I9-20 ... ... . . 4 4 8 1920·2I 
... ... ... . .. 1 .1 19111-1111 1 
... . ... ... . . .. s 8 10 

. 

To tala ... ... ... 17 16 39 71 

Approximate number qf "dope" aheata 
in India ... ... ... 170 140 HO 460 
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1 preliminary sheet in colours from comparatively modem surveys 
has been published and 14 are in hand. 

In addition to the above, 8 modern and 2 preliminary public 
quarter-inch sheets have been reprinted during the year. 

· 39 quarter-inch ·sheets have been prepared in Nil. 1 Drawing Offic~ 
from the old engraved quarter-inch Atlas· sheets brought up to date aud 
published (in black· only) as provisions( issues; and 12 6£ such sheets 
which were published previously have been reprinted during the year.· 
These "provisional" quarter-inch sheets, including those in band, now cover 
the greater part of the area of India for which modern " degree" 
sheets are not likely to be· available for some time. 

(d) Geographical Maps on the 1:1,000,000 scale.-(i} The 
"India and Adjacent Countries" Series '(Vide Index map No. 5).
During the year 3 new sheets of this series have been published, 6 sheets 
have been engraved and 13 sheets have been reprinted. 

(ii) La Carte Internationale du Monde.-(Vids Index map 
No. 6).-A full description of the genesis of this series was given 
in the General Report for. 1913-14; 2 sheets of this series have been 
published during the year. 12 sheets have been published up to dote. 

(e) Geographical Maps on the 1:2,000,000 scale.-( Vide Index 
map No. 7).-No new map of this series was published during the year. 

(f) General Maps on the same and smaller scales.-Tbe 
engraved plates of all these maps have ~?een corrected and brought up to date 
as far as possib)e during the year. 

(g) Special maps.-The annual edition of the Rai!wa"y Adminis
tration map (on the scale of 1 i~ch = 64 ·miles) has not been published 
during the year; three provincial maps and . the· map of India an'! 
Adjacent Countries (on the_ scale of 1 inch=32 miles) have been. reprinted. 

Numerous special maps have also been· prepared and printed for 
the Army, for Local Governments, Railways and for other Departments. 

5 "Town-guide" maps, and 4 "Environ··: maps on the scales 
12 ·inches = 1 mile and 4 inches = 1 mile, respectively, _have been 
published. 

The "Town-guide" maps published during the year are those of 
Allahiibiid, Benlli'es, Ferozep0re,. Lahore and Peshawar. 

A map of Mount Abu on scale 6 inches = 1 mile has been· 
published and a city map reprinted during the year. 

54. Map Record and Issue O.fH.ce.-;-A larger number of requisi
tions and enquiries for maps have been received both from the public 
and fro~ Government Officials than· during the previous year, resultjng 
in larger sales. 

The value_ of map issues was Rs. 3,41,488 which may be compared 
with Rs. 2,11,014 in 1913-14. This increase is due to improved manage
ment, advertising, and increases in the price of the mapa. 

Demands for our new Catalogue of Mapa have been so heavy that 
all copies printed in 1921 are exhausted, and a revised edition is under 

preparation. 
A Class I Officer has been attached exclusively to this ollice since 

ard· March 1922, and a great deal of sorting and re-arrangement bas been 
effected. One notable economy has been the conversion of large numbers of 
obsolete maps into envelopes, of!ice forme, &c., for the use of the depart
ment, instead of selling .them oft' ~ waste paper. 

• 
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. A branch office for the conveniep.ce of the Calcutta public has been 
·· temporarily established ~t 5, Eeplanade East, for the dieplay and sale 

of de~ental publication&. • The resulting increase in sales has so far 

been most satisfactory .. 
A system of ·enclosed steel shelves for storag~ of maps is .urgently 

needed and a small beginning in this direction has been mad&. 
An Office. Manual of Instrnctiona for' the conduct· of business in the 

Map Record and Issue Office was also published during the yelll\ 

lssues.-FROH THE :MAP RECORD AND Ism 0FFICB, 1l)21-22. 

-
01'1 CASB PAY• . 01'1 BooK TIW<s- KBNT <;;.,Pal:-

:PBB (2'o GOVBJU<- VATB lVI• Plii!B IsavEs. 'l'O'l'AL. 
JIEI'IT OnlCLUs). D11ALB AJ.m MAP . 

JI.GBI'ITII ). .... 
YlWI. 

-
Number Number Number Number 

of Value of Value _of Value of • Value 
Printed Ra. Printed Rs. Printed · Rs. Printed Rs, 
Copies. Copies. Copies. Copies. 

. 
Depart- 71,641 77,767 46,660 49,660 60,061 66,169 177,26~ 1,9!,466 
mental 
·Maps. ~ 

. 
-

1921-22 Eztra. 
depart-
mental •• • . 

Publica· 1,161,191 1,32,763 69,190 12,616 7,751 2,734 1,218,132 1,48,002 
tio111. . -. -

Totai ... 1,222,832 21,10,610 104,750 62,075 87,812 83,903 1,896,394 3,41,488 

- -
'1920·21· Total ... 1,693,868 2,06,402 136,728 69,668 68,824 28,176 1,787,420 2,94,146 

1919-20· Total ••• 1,271,861 1,86,823 136,971 66,468 77,0!4 60,86~ 1,481>,868 2,73,11>0 

1913-i4- Total ... ...... ·94,639 . ... _., 08~832 08,491 67,643 •uooo 2,11,014 

NDTB :-The ti~ forl913-14 were oblaiood bJ combiDiDg.th0118 for ilaaell made bJ tho Photo.-Litho. 
· OfUoe Wlth those for the Map Record and Iaae Omce 88 iD that year both officer i11u d 

• Th 6 · ·' d 26""" · • maps. ue gureiJ mmu e •'"""" dUI.grams, value ~. 9152, issued by the Photo.-Litho, OfBce. 
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_Table IV.-Publications received in Map- R~cord & 
Issue Office, during the ·year 1921-22. 

A.-From the Calcutta Printing Ofllces, (including the 
Engraving Ofllce). • 

NUMBER 

·- OF DIFPEB.BNT llAPS . 
OF EACH CLASS 

Number of 
CI .... of Maps. Scale. 

liSOIUVED, 
aheota VRlue. 

New Rearu.ta 
printed. 

Publiea- an New 
tiona • Editions. 

. DE~ARTMENTAE. 

GENERAL MAPS. R•· 
Mapa of India Various I 1,000 eoo 

GEOGRAPBIOAL MAPS. 

Map of India and Adjaoent Count.riea 1"'::32 miles 2 18,000 '18,000 
· Southern Asia Series . . . . .. 1:2,000,000 

India and Adjacent Countries Series 1:1,000,000 3 13 7,200' IO,SOO 
La Carte Internationals du Mondo 1:1,000,000 2 600 600 

TOPOGRAPHICAL MAPS. 

Q~a~r:.inoh, Modern ... 1"=4miles 12 21 22,636 32,489 
Do. ~Prelr·l ... 111=4 miles I 2 1,250 1,876 
Do •. Provl. ... 1"=4milee 40 16 13,000 16,460 

Half-inch, Modem ... P=2 miles .87 21 63,870 98,805 
Do •• ~ely.) ... 1'1=2 miles ...... 

74,000 One-inch, odern ... 1"=1 mile 99 67 1,08,196' 
: Do. \Prely.) ... 1"=1 mile 17 9 10,000 16,000 

Do, Provl.) ... 1"=1 mile 1 260 376 
• Old Style sheets Various· 79 16,260 27,204 

• 
SPEOIAL MAPS. 

District Map• ... . .. 1"=4 mil., 
Administration Report .Maps 111=8 miles 8 670 267 
Provinci~l Maps ... Various 8 1,686 2,133 
Plana of Cit.iea and Cantonmenta Various 10 4 6,970 12,891 
Index Mapa .. , Various 76 107,625 12,433 
lfiscellaneoua Maps .. Various 66 II 31,4i9 17,933 

Total • ... I 8281 • 816 1866,47418· 75,88o . 

EXTRA-DEPARTMENTAL. 
Maps ... ... .. . Various 2331 59 197,186 69,238 
Plana and diagrams ... ... Various 1,801 41 246,271 28,087 
Dlustrations ... ... ...... 186 I 67,989 10,693 
lltliacellaneous ... ... . ..... . 2331 ill 822,712 41,134 

. 
' 

Total ... , ...... 2.4521 212 1,324,168,1,39,052 

Grand Total ... ... , .. .... I 2i78C 1 62811,690,632 6,14,932 

B.-From the Trigonometrical Survey Ofllce, Debra Dun.· 

Various ···I Various I 1,3361 

C.-LETTERPRESS • . 
1. Survey of India GenerRI Report. 1920-21. Pric• R1. ll or 11. 
2. Catalogue of Mapa pnbliahed by the Snrvey of India, 1921. P..U. Re. 1.,. Ill. 
3. Hand-book of Topography, Chapter VI, 1922. Pfia Re. 1 01' f!o. 
4. Survey of India Copy Book of Lettaring, 1921. Price Ra. S-8 or 7a. 
:;, A Description of the Survey of India Small Scale Ma_po (Gratis). 

9,626 
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(b) Press order proof corrections have been inserted on tbe original 
fair sheets of 177 topographical sheets lUter publication 
Corrections to ten more sheets are in hand. 

(c) lfhe original of the 64-mile ~ailway map of India, map of 
India showing districts and provinces, and six other 
miscellaneous maps were brought up-to-date and sent 

for reprint. 
(d) 57 fair and · print original sheets· and contour patterns of 

various special maps were taken in hand during the 
year under report. 50 sheets have been completed and 
sent to press and seven are still in hand. These 
include maps prepared for census, ra.ilwa.y, industrial, 
military and other dep"i..rtments. Trace originals of 43 
maps have been prepared for military purposes. 

(e) llfmor- corrections to 2,122 stock copies- of modern maps 
were carried out .for the Map Record. and Issue Office. 

(6)· The Office Oopy Section.-
• (a) Additions and corrections received from various local authori

ties, have been entered on the existing " office copies" 
of 2,686 published sheets. 589 "office copies" of 
newly published or reprinted sheets have also been 
prepared during the year. 

(b) The miscellaneous work of this section includes supply of 
authenticated copies of revenue and historical maps, 
revenue data from field-books and other records to officials 
and private persons and checking of area statements on 
fair sheets against Auxiliary Tables and keeping a record 
of these areas. 

(7) The Examining Section.-This section is responsible for the 
examination of the .sheets drawn by other sections in the office and 
also for the general scrutiny before publication. of a large number of sheete 
drawn in other circles and drawing offices. 

166 cases affecting 227 sheets have been examined during the year. 
Seven cases affecting thirteen sQ.eets remain in hand. 

In addition, to the above current work, this section supplied scientific 
data to various officials, kept up corrections to Iinperia.l ·Gazetteers, 
examined projections on copper plates· of sheets in the Engraving Office, 
Checked geographical naines in various Survey of India publications, 
examined proofs of diagonal-scales. and of the Index to Chapter VI of the 
Topo. Hand-book, drafted corrections to various departmental hand-books 
and border specimens and carried out othe1• miscellaneous work. 

56. Engraving O:HI.ce.-(1) Engraving Section.~The Engraving 
Office has been employed on the following' during the year :-

. (a) India and Adjacent- 001/,ntries, llcale 1:1,000,000. Of 
eleven sheets in hand, six have been completed and · sent 
for publication, one is under final examination and the 
rexnaining four sheets are all well in hand. No new 
sheets were projected. 

(b) ~a Oa'l'te Internationale. du Monde, scale 1:1,000,000. Of 
seven sheets in hand, two have been published, three 
are well advanced, and the remaining two are in hand. 
Two new sheets were projected. 
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(c) SO'Uthern .llsi" Seri88, scale 1:2,000,000. Of eight sheets in 
band, two (Colombo and Madras) passed through final· 
examination and were sent for publication, four sheets 
are nearing completion, and the remaining are in hand. 
No new sheets were projected. 

(d) In addition to above, periodic correc_tione have been cnrried 
out on the plates of all the general maps of India on 
various acnles. ~'be boundary symbols of all the 1 inch 
=32 miles index sheets have been made more prominent. 
A -cover for the Copy Book of Lettering bas been 
designed and engraved. Office copy corrections have been 
completed on twelve plates ·of the map of India and 
Adjacent Countries, seale I inch= 32 miles. Corrections 
and additions to 1/4 M India are in hand. A new large 
tint plate has been ruled for the Photo.·Litho. Office, 
size 40"-X 27". A number of titles has been engraved 
on photogravure plates for the Photo. Society of India, 
and the Geological Survey. Twenty-one district maps 
and the 3" plan of CalcuU& have been revised and 
brought up-to·date. A b&lf-anna postage st&mp was 
drawn for H. M. Mint for reproduction. 

(2) Copper Plate Printing Section.- 29,876 impressions were ~ulled 
. during the year compared with 32,502 during the previous year. 37% 
were scales and charts, 32% photogravures, 31% Indi& Atlas sheets 
and miscellaneous. About 46% of the entire ontput was for extra· 
departmental purposes, In the Electro-typing Section 76 plates W!IJ'e 

dealt with. 
57. Photo.·loitho. Offi.ce.-The number of maps printed in the 

Litho. Branch is considerably larger, though the number of pulls is 
sligP.tly less, than was the case last year, but the .out-tum may be taken 
as normal under post-war conditions. 

The out-turn of tbe Type Section has fallen very considerably as 
compared with last year. This fall is in the main due- to the fact that a 
larue proportion of the work. done has consisted of hand-books, &e., . ., . . 
entailing heavy work on composttors, with the result that the machines 
have oft~n been idle. _ . 

The out-tnm of the Process Engraving Sect«m shows a small rise, 
·the smaller number or ho.lf-tone impressions being more than 'made up for 
by the increl\sed number of line-block impreasions. 

During the year one new proving press driven by ao electric motor 
has been installed and is working well. · 

A new process for obtaining photographically the tints on double 
·lined roads and in water f9rmations has been worked out and perfected 
by Shaikh Ghulam Nabi, in cb&rge Powder Process Section. This process 
is found particularly useful in the ease of complicated sheets. 
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The follwing tables briefly snmmarise the 
· last 3 yeara :-

work of the office during the 

TABLE A. 
WHOLE PHOTO.-LITHO. OFFICE. 

1 2 3 4 I 6 I . 6 

• . 
Value of NUIIBII& OP .8liEET8 PlliBTBI> • 

Year. • Coat of out-turn at Depart- I Other than l oftice. Total. coot-rates. mental. Depertmental. 

&. &. I -
• 1919-20 . 2,20,643 4,19,636 786 

I 
3,118 3,904 

. 
2,646 3,171 1920-21 2,70,193 4,77,839 625 -

19111-11!1 3.06,038 .6,37,636 686 !U93 3,669 

• Doeo notlaolade coot of ohe..u..ie, paper, &o., obt&iwld from England. 

TABLE B.-LITHO. BRANCH. 

1 2 3 .4 6 7 

Number of Number of Number of TYPB BBOTION 0UT-T11&N. 

Year. impreaiona half-tone liDO-block 
Copies I Impressions pnlled ill impreslri.ona impreaeiona Pages or items! 

Litho. Branch. pulled. pulled. P!'bliahed. printed. pulled. 

1919-20 3,013,622 122,622 727,266 4,656 1,564,652 2,742,684 

1920-21 3,736,999 237,976 501,265 3,429 2,034,962 3,609,632 

19111·1111 3,643,470 90,683 745,670 2,854 933,391 1,788,319 

58. Ma.thematical.Instrument O.tllce.-During the year (from 
1st April 1921 to 31st March 1922) there was an increase in ·the 
demands made On this office for instruments, &c., (vide item 1 in para. 2 
below), and the Store Section of the Office made a profit or' Rs. 47,044 
against a profit of Rs. 35,681 in 1920-21. There was however a decrease 
in the value of work done (vide item 6 in para. 2 below) and a loss of 
Rs. 38,910 occurred in the Workshop· Section of the Office against a 
profit of Rs. 26,793 in 1920-21, but taking the two sections together 
there was a net profit of Rs. 8, 134. Mr. Ferrier, the permanent Officer 
in charge, was on leave up to 6th September 1921 and Mr. S. Wood• 
house acted for him up to that date, and Mr. P. A. Hughes acted for the 
latter as Officiating Worke Manager. The loss in the Workshop Section 
was chiefly due to the following· reasons :-

. (a) Formation of an Opticel Section-under an Aseistsnt Opticel 
Manager, {Mr. R. C. Malcolm), on Rs. 800 per mensem 
who joined the Mathematical Instrument Office early in 
April 1921. 
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(b) · Retention of the serviees of Mr. F. C. Lee (pay Rs. 500 
per mensem) for a period of 81 months after the arrival 
of lfF. Malcolm pending the termination of his agree
ment. Mr. Lee was employed on miscellaneous work 
during this period. 

'(c) Decrease in the demands on the Workshop by public offices 
for repair and manufacture work. • 

As · regards. (a;)-The Optical Section is doing a great deal of 
very useful work for the .military department such as repairing range· 
finders, binoculars, telescopes, compasses, eight dials, &c., in addition to 
the usual optical work for civil departments. In connection with the 
above this section is training a number of young Indiana in optical work. 
'Tiiis year ( 1922-23} the out-turn under these heads is much better 
and no further loss on account of this aectiqn. .is anticipated. When thia 
section is well established, it should prove very profitable. 

2. The following table shows· the usual .comparative tignres for the 
last 3 years :-

1919·20. 

R•. 
i. Total issues to Public Otl!ces .. shown in the 6,64,969 

Prollt and Lcea statements of stores. 
48,002 

61,603 

2. Value of repair& to instruments received for 
repairs and returned in aervieeable condition. 

3. Vslue of instruments t-eceived from Government 
Officers when no longer required. 

4. llook wlue of the atoek of inatmments, &c., in 4,08,069 
Serviceable Stores. . 

6. Book wlue of the stock of instruments, &c., in 79,067 
Repairable Stores. · · 

6. Total value of work done in the Workshop 3,87, 343 

1920-21. 

4, 74,911 

98.089 

70,484 

6,06,988 

1,07,873 

4,81,809 
1.82,644 

1991·99, 

Rs. 

6,89,768 

1,18.446 

68,748 

6,91,49& 

1,96,646 

4,!10,408 
1,76,193 7. V alutl of instruments manufactored in the Work· 1,96,907 

shop for Serviceable Stores. 
8. Value of instruments pnrehBIBd locally ... 70,276 41,063 11,996 
9. Value of instruments and materials obtained from 1,67,894 2,98, 796 4,68,016 

England thmngh the Director General of Stores. . · 
10, Average No. of employees and their pay ... No. 699} No. 618} No. 6!18} 

- · - Ra.1,28,770 Bs. 1,77,666 B.a. 1,93,668 

3. During the year the stock of all the three stores (the Service
able, the Repairable and the Material Stores), was twice taken as usual 
and the discrepancies noticed were duly adjusted. 
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II.-DEHRA DUN OFFICES. 

- TRIGONOMETRICAL SURVEY OFFICE. 

59. Computing O.tllce.-Professional Paper No. 18, "A criticism of 
Mr. ~- D. Oldham's Memoir, TJ.e Sflructwre of the Him.alrvyas and of 
the Gangetic Plain, as elucidated by Geodetic Observations in India," by 
Lieut.-Colonel_H. McC. Cowie, R.E., was published during· the year. It is 
pointed ou.t in this paper that, owing to the assumptions and limitations 
introduced. by Mr. Oldham in his calculations, the conclusions drawn \>y 
him do not serve to simplify the problem of the Indo.Gangetic trough. 

A large amount of computation and compilation was done in complpng 
with both departmental and non-departmental requisitions. Special mention 
may be made of . the _geQd:'tic report compiled for submission to t!>e 
first General Conference held at Rome in April 1922. 

Data were compiled for the prediction of tides for 40 ports for 1923 
by means of the tide-predicting machine, 

In addition, the tide,tables for 9 ~iverain ports for 1923 were c.om
pleted from the diurnal charts. 

The_ triangulation executed by Bt.-Major E. · 0. Wheeler, M.c., !I.E., 

during the Mount Everest Expedition was computed, and the triangulation 
C~!ll!ecting the frladras Longitudinal Series with th~ 01Jddapa!l ~guia.
tioq wps adju,eted. 

The preparation of a revised and extended 5th edition ef the Awtiliary 
Tables of the Survey of India is in progress. Part H~ of ~ e!ljtio.l! has 
been completed, .and a small stock printed. · 

The revision of Chapter III (1914) of the Handbook of Topo~aphy 
is a!J!!qst corqp)et~! bqt tile publication is likely to be de~~Y~4 owj~~:g. t<! 
pressure ·of work in the printing C!ffice. 

2'19 requisitions for !lata from departmental and noq.departl!lental 
officials were Complied with. · 

'J,'rill.llgulati«?l! pal!lp~lets covering 60 degree sheets were printed and 
50 issued . in the course of the year. 

Levelling pal!lphlet No. 62 was printed and issued, and levelling 
vamphlet Nq. -68 -and the Mesopotamia levelling pampb,let are un4er 
reprh.t. · 

-Type Printing Section.-The following were printed during the year:-
1. Records of the Survey of India, Volume XV, 1919-20. 
2. Mem<!ir on · the Maps of Chinese Turkistii.n and Kansu 

(Sir A. Stein, x.o.I.E. ). 
3. Explorations in ·the Eastern Karakoram and the Upper 

. Yirkand Valley (Lieut.-Colonel H. Wood, R.E. ). 

4. Tide Tables for Indian Porte, 1923, 
5. 60 Triangulation Pamphlets. 
6. Levelling Pamphlet No. 62 and addenda or slips to Pamphlets 

Nos. 34, 35, 39, 40, 45, 47, 53, 54, and 72. 
7. Auxiliary. Tables, Part III. · 
8. Appendix to Levelling" of Precision. 
9. The Auto-stereo plotter, a translation from the French of 

Paul Corbin. (Lieut.-Colonel H. McC. Cowie, R.E.). 

10. Note on the stage reached by .the Geodetic Operations of 
the Survey of India in 1920 (Lieut.-Colonel H. McC. 
Cowie,. R.E ). 
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11. 'fh~ followipg also are in hand :-
. (~) Records of t!le Surv~y of India, Volume XVI, 1920-21. 
(ii) Handbook of Topography, Chapter II, (Revised). 

- (iii) Author's Catalogue of Books of Trigonometrical 
. Survey Office Library. · 

ObseMJatories.-Meteorological observations were continued as usual, and 
the Omori Seismograph was in operation throughout the year. 
. Photographs of the sun were talr.on on 27 5 days, ·the sun . being 

obscured on the remaining days of the year. 
P..eseMJatitm of 2'ri1!011ometrical Stati011s.-7 45 stations were Npaired 

by district officers at a cost of Rs. 4, 943. Out of 861 districts from 
which reports were due, 22 failed to make returns. 

60. No. 2 (De~a) DraWing Offlce.-During the year under 
report the work of this office was carri~d on principally by six sections 
but a eeve~t~ s~~W>!! was fonned toward' the end of _the year. 

(1) The Triangu.lati011 Oharl and Oant011ment StlCtitm.-. Deals with 
the fair-drawing of triangulation, levelling and index charts, and the 
publication, reprint and correction . of cantonment plans. In addition. to 
the ordinary work of this section, 36 maps, charts and diagrams were 
·dealt with and sent to press and 149' sheets hand-coloured. · 

(2) The Oompi!atim Sectim.-Deals with the compilation ROd fair
mapping of geographical maps on different scales. Two fair sheets on 
1/M scale shown as in hand last year_ were completed and sent to 
p,ess. t;!ix sheets of rough compilation on 1/M. seale were in band 
at the end of last year, two more sheets were received during the year; 
of these two 'have been compiled and are being feir-mapped, two sheets have 
been sent to Calcl!tta to be engraved and fow. are in hand. Of the rough 
-compilation of sheets on the 1/2 .M scale, four were in hand at the end 

· of last year; two have now been completed and sent to Calcutta to be 
engraved and two remain' in hand. Four sheets of stump-sheding were in 

· hand at the ~nd of ~¥t year, and five more were taken up during the 
year; out of these seven have been completed and two remain in hand. 
'The fair-mapping of four of the seven. half-inch sheets, which were in 
hand at the e!'d of last year has been completed ap.d they have been sent 
to press and tjlree rema,in in hand. 

(3) The .Stein Section.-Deals with the' feir-mapping of Sir Aurel 
Stein's exploratio~s in Chinese Tur~tin and Kaosu ~ 1900-01,' 1906-08 
and 1913-~!i· F()rty·t~ee sheets of this series had already been pub
lished at the end of last year, three sheets hav11 been published this 
yell!', ~4 two are in different stages of publication,_ The fair-mapping 
of one sheet shown as in hand last ye~r is still in progress. . Eleven 
spe1lial, trlangolation charts and one levelling chart of this area were 
r~~eive4 during this year for fa.ir-drawiog and are in band. 

( 4) Th.e · Half-i'IICh. Seotion.-Deals with the fair-mapping of half
inch sheets. Sixteen sjleets were sent to press during the . year and 
thirteen sheets a.re in hand, these with the seven sheets mentioned in 
the !eport of the Co!I\pilation Section make up the total of 36 sheets 
reported as in hand iJ! last year's report. <. 

(5) . Th.e Examining Bection.-Examines tbe majority of the important 
sheets drawn ·in this office. 135 sheets have been examined during the 
ye~ ~d 34 sheets a.re in hand. 

(6) Th.e Cantonment Mapping Section.-Tbe section has been lately 
forwed .to l!elp No. 20 Party (Cantonment) to clear off the arrears of 
cantonment mapping. 17 sheets have· been received and are in hand. 



OFPIOE WORK.-DBHB.4 DtlN. 

(7) The Map BeciYI'a Sectitm.-Deals with the storage of originals 
and office copies of cantonment plans, trif,ngnlation and other charts 
and geographical maps, and keeps a small stock of maps published by 
the Department for occasional iesue to the public and for departmental use. 
It also deals with the despatch of sheets issued· from Debra Diin and with 
all correepondence on the subject. 

Th~ following is the summary of the work of the office during the 
year J921-22 :-

Balance llalance 
. of Sheets Sheets ofahaets 
sheets received sent to in band 

Cl881 of JDapo. on tat in press in on 1st RBiu.RKS. 
Ootober 1921·22. 1921-22. Ootober 

1921. 1922. 

Triangulation charts ... 18 16 (6 I n 
Uvelling charte, acalo 1/'M. ' ' I ll 2 I 

Indu charts to illustrate I 4 4 1 
reports. 

Cantcnmentplaus for publica- 93 84 l43{a) 34 (a) Completed 
tion. and aent to 

preao. 

Cantonment plana for correc· 4 61 44(b) 11 (b) Corrections 
tion. carried out 

in both 

. :fi~ 
copies. 

C':"lonment mapa fair-draw- ... 17 . .. 17 ••r-
Miaoella.neoWI mapa, oharte 1 

and diagrams. 
62 . 42 21 . 

. 
Colour guides of cantonmqt 70 284 . 149 166 

ud other mapo. . 
Half-inch oheets ... 36 ... 20 16 

GEOGRAPHICAL 
llAPS. . . 

' 
Pair sheets, ocala 1/M ... 2 2 2 2 

Rough oompilation, ooale 1/M. 6 2 4(c) 4 (c) Two sheets 
have been 

. compiled 
and are being .. fair·mapped, . and two 
aheets have 
~n oent to 
Calcutta for 
en~rraved 
edition. 

Ro ngh oowpiiation, ecole 1/2M 
-

4 ... 2(d) 2 (d) Sent to 
Calcutta for 
•n!Jraved 
edition. 

Stnmp-sha.ding, nrious Malea 4 6 ., 2 

Sir Aurel Stein's explorations 1 ... 1 Out of the In Chineoe TurkistiD and - ... 6 
Xanau in 1900-01, 1908·08 sheets eent to 
and 19lS--l6, for publica- PNBI lallt year, 
tion on 2/M acale. three have been 

pnblished and 
two are under 
pnblioation, 

• 
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Photo.-Zinco. Sectilm.-During the year 1921-22, the work undertaken 
comprised :-

Cantonment maps. 
Indexes and Triangulation charts., 
Forest maps. 
Maps, illustrative of Sir Aurel Stein's explorations. 
Miscellaneous maps. 
Extra-departmental maps. 

The following table shows the work done in· the last three years:-

Yo.,.., I · I I . INo. o!Ubocol.~ 
No. of Subjeeta. No. of Negativoa. No. of Pulla. &lld :.::de 

1919-20 ... 1,414 2,087 316,11-l 662 

1920-21 ... 1,430 1,911 436,996 447 
. 

1,480 19!11-!1!1 ... !1,0!18 306,415· - ... 

61. Forest Map Ofllce.-The classes of work entrusted to the 
four technical sections of this office have been desctihed in a previous 
report ; the distribution of work has been continued on the 'same 
lines, and the progress made during the year under report is described 
below:-· 

(1) .The Drawing Section.-The ·progress of this section is shown 
in the table below :-

. 
Drawn and 

Inaond on Received sent for In hand on 
lao.\b Sep'-m· 

Publlabed Tolal number 
Claea of map. lat October during~. pnblloation 

1921. year. during~· ber 1922. .. .... 
• (G) ... 8 80 81 2 

-(b) ... 94 88 78 54 

(c) - ... 18 6 7 11 -
(d) ... 4 8 12.' ... 
(•) . ... . .. 4' 4 .. . 
(/) ... 19 46 82 82 

(g) ... *6 1 6 ... 

Total } 
19!11-2!1. •1ss 1'16 !114 99 

Total }j 
1920-21 •• 

. ... I 248 268 I ... 

• The ~ of 011a of theae JDaPI wu cancelled 
(") l!epriaiAI of Foreet ""'PI oo mr!oiU ocoloo. 

during the of oopiee 
yea.r. printed. 

H 

88 . 
2 

18 28,561 

4 

86 

4' 

199 I 
I 278 I 80,688 

(b) Forelt editions, on the IC&le of S iaahe•='l mile, of modtn1 OD&oiD~ taape. 
('o) lll'opo of Fo- Oiroloo ..,4 Dirioiooo. 

•• - ( cl) Mapa to illutzalo worldng. piau, .... 
( •) llapo u4 diagmiDI to acoom~ A4mi1Wtmtl•e lleporlo. 
·(f) !fore1l maps from speoial """"1'· mostly oo the ocole of 4 ioohso = 1 milo. 

·· i g) IDdez aad m~llaneou J!I&PI· -

• 

(2) TM. Portfolio Section.-Ot!ice copies of 215 mapa and colour 
specimens of 74 maps were . prepated; corrections on 149 sheets were 
completed, 84 office copies were coloured up and 1, 758 sheets were coloured 
by hand for issue on indent. In addition this •ection corrected · ihe forest 
information on 152 maps for the variou• Survey of India Drawing Offices 
which required tl).em for compiling the half-inch nnd degree sheets . 

• 

T 

• 
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(8) The Map RecO'Nl Beotion..-The number of maps, diagrams and 
original fair sheets received for storage was_ 18,466; 4,401 maps, &c., 
value11 at Ra. 8,628 were issued. Sales by book-transfer to government 

·departments amowitsd j;G Rs. 5,705 for 2,814 maps; these figures show 
an in_erease of 832 maps and Rs. 2,005 above those for last year. C88h 
sales to the public amounted to Rs. 2,839 for ·752 maps, an increase 
of Ra. 577 above the amount realized the previous year, attributable to 
the increase in the ·price of mapa and not to a larger number sold. 

(4) Th~ Book-Bin#ng Seotim.-This section dealt with 624 volumes 
for the Forest Research Institute, t)le value ren.Jized by book-transfer 
being Re, 1,681, an increase of 137 volumes and Rs. 432, over the_ 
figures for last year. In addition, 2,423 mapa of various sizes were 
mounted on cloth for iuue. · 

62. The re-indexing of ~ the forest ~gullltion and traverse 
data lodged in this office, was taken up during the year for the 
purpose of preparing a comprehensive list" of these records, ·and supplying 
printed copies to the Superintendents of the Survey Circles, in. order 
that they may always have at hand, the fullest informa.tion a.s tO the 
data availa.ble for their forest survey operations. More than half of this 
work has alrea.dy been done, and ip is hoped to issue the list . in a. 
few months' time. . -
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Ill.--CIRCLE AND LOCAL DRA. WING OFFICES. 

63. N~. 3 Drawing OfD.oe (Northern Cirole),__:..During the year 
11 two-inch sheets out of 31,. 38 one·inch _sheets out of 7 5 and 1 half-inch 
she&t out of 8 _previously surveyed, were fair·mapped by parties and 
submitted for publication. 

- Half-inch sheets compiled from one-ino~ sheets.-16 half-inch sheets, 
14 of which were drawn in the Circle Drawing Office, have been submitted 
for pu~lication during the year. 

Modern materia! available.-The fair-mapping of 6 half-inch sheets, 
ilf which the component two·inch and one-fuch sheets have been published 
or sent for publication, 'is in hand. In addition to the above, there are . . 

19 _half-inch sheet areas of which some of the component two-inch or 
-one-inch sheetS, though surveyed, have not been submitted for publication. 

Quarter-inc/• shes~ compiled f'1'()'1tl, modern one-inch and half-inch 
sheets.-During the year 8 quarter-inch sheets were fair·ll)apped in the 
Circle Drawing Office and submitted for publication. 

Modem material available.-There are 20 quarter·inch sheet areas . 
()f which the component one-inch or half-inch sheets have been published; 
()f these the fair-mapping of 11_ sheets is in hand. There are besides the 
above, 13 quarter-inch sheet areas of which the component two.inch, 
ilDe-inch and half-inch she~ta though surveyed have not been published. 

Special maps.-The colour patterns of Benares and Environs, Delhi 
-and Vicinity in -four sheets, Guide map of Mount -Abu, Guid8.. map of 
Mussoorie, :scale four inches = 1 mile and Mussoorie City Map, scale 
twenty-four inches = 1 mile, were prepared and submitted for publication. 

Hill-shaded sheets.-::-27 one-inch, half-inch and quarter-inch sheets 
were stump-shaded and s"tbmitted for publication. 

Layer gv-ides.-l'l'il. 
Oolowr patter'/18 and press order proofs.-The press order proofs of 68 

'One-inch, half-inch and quarter-inc:h sheets were prepared and sqbmitted 
for pub_lication. In addition ~o these the yellow and green colour 
patterns of- 11 one-inch sheets were specially prepared. during the year 
for future reprint purposes. · • 

Miscellan~om.-The traverse plots of 17 "ma'IU<is" in 41 sheets, scales 
• • 

s_ixteen and thirty-two inches = ~ mile, of the Gondii district, were supplied 
-to and the cost of preparation reco'l(ered from the Deputy Commissioner, 
-Gondii district. 

64. No. 4' Drawing OfD.oe <Southern Cirole).-During the 
year, 48 one-inch sheets previously IIUJ'Veyed and mapped and 7 one
inch sheets surveyed and mapped during the year by parties and recl!lved 
before t~e 30th.September 1922 were' finally examined and submitted for 
publication. There ·are no arrears. 

Half-inch sheets compiled from modern one-inch sheets.-8 eheets 
were mapped and submitted for publication. There are 13 sheets in hand 
-of which 1 will very 'shortly be submitted for publication. 

Jfodern material available.-The material for 9 sheets of which 
the component one-inch sheete have not yet all beeG published has been 
received but the mapping has not yet beef! commenced. There are 10 
half·inch sheet areas completely surveyed on the one-inch scale but of 
which all the" component one·inch sheets have not yet been submitted 

for- publication. 
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Q!uvrter-inck shuts compiled from modern one·i'Mh and half-inch 
and old style skeets.-7 sheets were mapped and submitt!'d for publica~ 
tion. There aie 14 sheets m band of which 2 will very shortly be submitted 
for public~tion. . .. 

Modern material available.-The material for 1 sheet has been received 
the mapping of which bas not. yet been commeneed. Th~e is 1 sheet o~ 
which the component half-inch sheets are under publication and for which 
the material has been asked for and in addition there are· 9 sheets of which 

'the areas have been completely s~rveyed but of 'which the co~ponent 
half-inch sheets have not yet ~en submitted for publication. 

Reprint shuts.-1 quarter-inch sheet was corrected and submitted 
for publication and -1 quarter-inch sheet is in hand. 

. I . 

Oolowr patt~.-Were prepared and submitted to the Superintendent, 
Map Publication, for 107 sheets. ' 

Hill-shaded sheets.-Were prepared and subm}tted tG. the Superin-
tendent, Map -Publication, for 81 sheets. . 

Layer guides.-Were prepared ~nd submitted to the _Superintendent, 
Map Publication, for 5 sheets. 

Pkoto.-Zinco. work.-Num'ber of reproductions .. \ 
.. 
" 
" 
" 

\, enla,rgements · 
reductions · 

" 
" 
" 

Vandyke· plates prepared .•. 
prints pulled ... 

212 
19[;' 

221 
183 

7,057 

Special 'maps.-The three:inch military' map of Secund~riibiid and 
Bo14rum mapped by No. 6 Party was finally examined and submitted for 
·publication. The one-inch militari map of Sh!riiz (Persia) the mapping 
of which was eommeneed in ~o. 6 Party was completed, finally examined 
and submitted for publication. . The. mapping of a four-inch military map 
of Bilshire ( Persis) which was commenced in N~. 6 Party has been 
~mpleted and the map wiD very shortly ~e submitted for publication. 
15 two-inch sheets of the special, fores~ silrvey of· Hyderiibid (Deccan) 
which were mapped by No. 6 Party were finally examined and su1>mitted 
for publication. 

\ 
Miscellaneous.-Preparation of index maps. 

The ;usual training in drawing and typing was given to pupij 
surveyors and pupil draftemen. . 

65. No. 5 Drawing Omce (Eastern Circle).-The 'following 
are the numbers of sheets received from field parties during the year:-. 

Scale 12 inches to 1 mile 3 

n 4 u V 4· 
• 2 .. .. " 8 .. 1 inch 

t' 22 

" i " " 16 

Total ,53 

Two of the half-inch &beets have been retained in the office as 
there ia a posaibility of further survey being obtained in them ~ext 
year, and the . other 51 &beets have been submitted for publication. 

Half-inch Bheets compiled ·from modern one:inoh ttnd old ·style 
rheetB.-24 of these sheets have been in hanil1 including 4 which were . 
drawn at Maymyo; 19 have been submitted for p_ublication and 5 remain 
in hand. 
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_ Modem materiaL available /Of' half-inch mapping.-There are 18 
modern half-in!ili -sheets ready for drawing of which the component 
one-inch sheets have been published but the drawing of which has 
not yet been begun. 

Qu.aTter-inch. sh.eeta _compiled fron' modem ons-i~, l1alj-i_n~h. and 
old style sheeta.-Four sheets have been completed and submitted for 
publication. 

:Modem material available_ /Of' qUGTter-i•~h. mapping.-There are 5 
quarter-inch sheets whose half-inch component sheets have been published, 
the drawing of which has not yet been put in hand. 

HiU.-s1~aded. aheeta.-62 sheets. have been prepared and submitted. 
There are no · arrears. ' 

LayeT guides.--One has been prepared 1md submitted. There are 
. no. arrears. _ _ 

Oo_lOUT' patte'I"M and pTess ordeT proofs.-These have been sub
mitted for 87 sheets and, in addition, the colour 'guides for 5 sheets 
haye been prepared for reprint purposes. 

66. No .. 6 (Simla.) Drawing Ofilce.-The Survey Section has 
been_ employed on the compilat~on and fair-drawing of transfrontier mapa 
on the one-millionth, half-inch -and quarter-inch scales and incorporating 
additional information on eheets previously published. 

During the -year 30 quarter-inch· sheets and 5 half-inch sheets were 
fair-drawn and submitted. for publication and 3 quarter-inch sheets 

, and 5 half-ihch sheets were corrected and brought up to date and 
. sent to press for reprint. 

_ The .Army Section is employe~ on the preparation and printing of 
maps and plans for the ·use of the Army and other Government 
Departments. 

During_ the ye~r 282 maps and -plans were dealt with and 42,104 
copies' printed on the litho-printing presses. 

-67. Bengal and Bihlir and Orissa Drawing Ofilce.-(Imperial 
Standard Mapping Section). This ·sec_tion has been employed as usual 
on (a) the. compilation from modern revenue survey material and from 
other maps .and (b) -the fair-mapping of the preliminary editions of modern 
one-inch sheets in colours pending their topographical revision. The 
sheets are completed. from old material in cases where no modern work 
is 'available. ' . · 

16 new sheets 1of Benga.l and 14 new sheets of· Bih~r and Orissa have 
been fair·m~pp>d and submitted for publication dut·ing the year, One 
~egree <8heet (preliminary edition) w~ also submitted for, pu~lication . 

• 
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. -:PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS . 

• -
68 •. Northern Circle. No. 2 Party • .,-A surveyor was deputed 

in November 1921 to carry· out ao· sarvey on the eight-inch scale.of the 
Headwork& of the Western Jumna Canal for the ·superintendfng Engineer 
of -the Irrigation Ci_rcle. The survey of the area, which comprised 8·93 
square ~ilea, was completed ·in February 1922 . at a cost-rate of 
Ra. 121·3 per square· mile. . 

At the request of the City · . Board, Mussoorie, a · surveyor 
was deputed 'during recess to carry out the sarvey of 40 .acres on · 
the scale 1 inch= 40 feet in the vicinity of :)3hatta village. Work was 
commenced on 1st July 1922 and completed by the 25th September 1922 
at a cost-rate of Bs. 16·7 per acre, • _ · _ · 

A section . of this party completed the traverse of· Allahabad 
City and Municipal areas for det&il survey on the sixty-four-inch and~ 

sixteen-inch scales commenced in 1920-21 for the Allahabad Imp-rovement · 
. Trust. 35·3.5 linear miles in an area of 1,324·8 acres,- and 78·34 linear
miles in an area of 81:91 square miles were traversed at cost-rates respec-. , 
tively of Rs. 79·7 and 1 8·0 per linear mile, while the number of plot eharts 
for the sixty-four-inch and sixteen-1nch. areas prepared was ao and 44 

· respectively. _On completion of the above, . the eection· was transferred 
to Imperial Delhi where they traversed tl!e' bou.ndaries· of demarcated 
areas of leased Ianda. 57·44 lili.er.r miles were traversed at a coat-rate 
of Rs. 58·8 per linear mile, and a. schedule of the boundarie8 has been 
prepared for permanent record in- book form for th~. Chief Engineer, 
Public Works Department, Delhi. · 

· 69. No.- 4 PaJ,"ty.-At the request ·of the United Provinces 
Government !Uld with the. concurrence of the Benares State Durbar, an _ 
officer W!IB deputea ~0 examine and report ·,oX: the disputed boundary be
tween Benares State and United Provinces lying along the Ganges river.

. The dispute, which dates back to 1848, is_ d11e to the ·lateral movements 
of the river and reache~ an acute stage whene:v_er sufficient silt from the 
previous floods bas been deposited on the sand ·banks to ·mBke them 
cultivabl?· The report, together with the original su~y on "the eigbt
inch scale and a spare trace of the disputed area, was subinitted in. due 
course through the proper channel. The exp~nditure in connection with 
-the deputation- was shared equally by the Benares State and P'nited 
Provinces Government. · 

'10. No. 20 Party (Cantonment).-The pa;ty completed ·the • 
survey of the ,bliziir area in Bangalore, on the scale of_ 1 inch to. fifty 
feet. This area comprised 35 sheets, the cost of _ survey and mapping 
of which, will be borne by the Bangalore Municipality. Regarding their 
preparation, mention might be :made here o£ au unusual metlj,od adopted 
for classifying buildings. A distinctive style of ho.cburing _ is being used 
to illustrate the several kinds of roOfing material ; this has involved 
l)lUCh laborious pen-work and 'for such cil.ses in future a sye~m of 
reference 'numbers, or letters,· or grades of stippling by- mechanical 
means, might be tried. 

The cost-rates of this· work are given on page 21. 
'11. No~· 22 (Riverain) Party.-The party. continued the ~o~k 

of traversing and laying down base lines. 2,269 linear and . 413 square 
miles of minor traverse in the lndus, Cbeniib and Panjnad riverain tracts 
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in th~ Muzatrargarh district were executed, 10,2!!4 theodolite stations in 
84 villages . were fixed.~ 213 corners of 71 squares in 246 square miles 
were demarcated with permanent mark-stones on both oanks of th 
Panjnad river in the Muzaft'argarh district and Bahiiwalpur State, to serv: 
as. bases for futnre survey and ·demarcation of boundaries and fields in 
the bed. of t~e river. 27" missing stones. of 9 old base, lines along the 
Indus nver m the Muzatrargarh district .were relaid' at the request of the 
Settlement Olllcer, Muzaffargarh. ~ 1,154 plotted and 453 boundary 'lnaS<ivis 

(settlement mapping sheets) on the- scale of 1{2,640, and 28 four-inch 
sheets w~re traced and ~ supplied in time to· the Settlement Officer 
MuzafFa.rgarh. Besides these, 564 boundary masdVis were partly compiled 
on the scale of one inch == 220 feet for the nerl season 'a work, and 25 7 
miscellaneous traces were prepared, all the traverse ~~tations marked during 
~the field season were plotted on j!S four-inch sheets. 

Lah0'1'6 "Nazu,l" La'IUL 81£Mley . ...:.:.The survey' ·on the seal; of 
i inch = 40 feet, undertaken towards the end of recess 1921 at the 
request of the Deputy Commissione;, · Lahore in · connection with the 
Lahore city extension schlline, was continued till the lOth November 1921·. . . _- , 
33·5 acres were surveyed tiJ! the end of September 1921 and .16·0 acres 
were surveyed suheequently, 'making the final total area of 49·5 acres . 

.Kka.'IJII' Special· 8'WI'Vey.-This was undertakeq,- in continuation 
of the last year's work, for the Attock Oil Company . at their reques~ 
through the Deputy Commissioner, Attock district. The work consisted in 
eurveying, on the eight-inch scale, with contours at 10 feet interval, 
the adjoining productive area to the south of the eastern extension, and 
re-demarcating the boundaries of the eastern .and ·southern extensions deG!t 
With laet year. The topography was based on supplementary tru.versing. 
In all, 125 · theodolitll_ stations were laid out in 19·07 linear miles tmd 6 
lntersected_...points with heights were fixed for detu.il survey and boundary 
·demarcation. The work' was com.menced in April u.ud finished in July 
1922. -An area. of 0•15 square mile was surveyed and 6 ·75 I! near miles 
of boundary_ was re-aemarcated. The last year's survey of the central por
tion, ~area 4. square miles, was corrected at the request of · the Company 
to show new works that bed' been completed subsequently·. Four mtscellane-

• ous traces were prepared, all the traverse stations marked, and intersected 
points. were' plotted on the 8-inch sheets of the last year. 

72. No. 23 (Punjab B,eotangul~tion) (old Sind-Sagar) 
· Party.-During the year under .report the party was employed on rect
angulation, ~ in con)ll!Ction with the Punjab Government Sutlej Valley 
Ca.nal ancl Colonizu.tion Project, in the Multiin and Montgomery districts 
and Bahii.walpur State. . • , 
~ It having been decided that, to enable the whole area to be 

· sub-demarcated in 3 fil\ld seasons, the Survey Department should .only 
• dem.U.cate to 100-acre rectangles, only the area in which the exterior sides 

of 2,400-acre rectangles had been demarcated to 25-acre rectangles in the 
p~evious. season was demarcated to 25-acre.rectet:Jgles this ·season . 

. A total are~> of 1,588·2 square miles was reetangulated, 4,020 rect
angles of _25-acre and 9,159 rectangles of 100-acre were laid out, and 
their comers marked with stones. An area of 1,992·1 square miles or 
1,643·2 linear miles was traversed in advance for the purpose of laying 
down corners of 2,400-acre rectangles, and 646 such corners were located. 

Th~ country under reetsngulation lies , al~ng the Sutlej river 
from F er~zepore c;tn the north-east to the boundary of Sind on the 
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south-west. It is bounded on 'the north-west by the old bed .oi the ~is 
.and the Chenib and Indus rivers, and on the south-east ~ the· boundary 
-of the Blkaner State ~nd the · old . bed of the Ghaggar. A etrip of 
®untry on both banks of the.Sutlej river is well cultivated. The country 
to the north is a llat plain, cqvered with:; scrub jungle, very thlclr: in 
many parts, and reserved as Government "Rakha "·. The country to the 
south consists of a sand desert, studded with hillocks, which· in some 
parts. rise over 50. fee.. Both . th~ tracts are practically waterless. · 

In ~ecess the party was employed on completion of the records 
of the rectangular survey, traverse. computations. and prepara1ion of 
triangulation charts. _ 

'13. The Bhopal Trav.erse Detachment.-Was formed on the 
18th October 1921 with a view_ to traversinB village boundaries for ihe 
cadastral survey of. the Bhopil .State, on tht~ scale J6 inches to a mile. 
The nature of ground under survey was undulating; and interspersed with 
rocky knolls. The country was partly covered with dense jungle and 
in other parts well cultivated. 

Only 5 trained men wire transferred from the Survey of India 
Department and all the other ·bands were entertained and trained. The 
work was entirely based on G. T. values. In all, 936 linear. miles of 
main and sub-circuit traverses were executed, and 3,987 theodolite stations 
laid out1 in au area of 327 square miles, along the boundaries and ill· 
te~or of _'165 villages of the Duriihi 14hail of the_ northern district; 
and 235 dressed stones were embedded on theodolite ststions to serve 
as permanent marks for the future survey and demarcation.· 355 sheets 
were plotted on the scale 16 inches to a mile: 24 four-inch- sheets were 
traced, and the areas of 169 polyg(!ns were computed by universal 

· theorem and planimeter, and supplied to the· State Officials . during the 
:year. Besides this, several miscellaneous traces were prepared ; and all the· 
work done during the year was plotted on the a~l!l 4 inches to a mile. • . 

'14. Southern Circle . ..:..At the request ·of the Madras Government . 
the settlement of the Mysore-South Kanara ,boundary wlia continued 
from the previous season. · 

Representatives of the Madras_ Government and of thQ Mysore Durbar, 
accompanied by Mr. J. O'B-: Donaghey met at Gundia on 'the 5th January 
1922. 

Owing to illness Mr. Donaghey was r~placed by Mr .. V. W. M~rton, 
. who took over the _work on the 18th February 1922. 

.-

About 61 miles of ,the boundary were final!y settled during this season. 
and a record prepared on priflts of the Madras Forest four-inch • survef 
aheets. The . total length of the bounaary finally settled up to date is , 
now 85-miles. · · 

The work has been temporarily stopped during season 1 922~23, for 
financial reasons, but will pro~ably be resumed during season 1923-24. 

'15.' ·Lectures delivered by Lieut.-Colonel C. P. Guu~er, o.B.E"'- ·R.II:., 

-during the year under report were as follows:-
Lecture on "Maps 11 and "Surveys" to the Intelligence Class at Poona 

on the 22nd April 1922. · 

Lecture on " Maps 11 and " Surveys in War" to an htelligence Class 
,at Banga)pre on the 7th June 1922. 

A course of instruction in Survey for Artillery '1 Officers was held 
in Bnngalore from tbe ll~h to. the 16th September 1922. Six officers 
of the Royal Field Artillery attended. 



.. 

WORK FOR OTHER GOVERNMENT DEPARTMENTS. 49 

7 8. Eastern Circle.-In addition' to his duties in the Imperial 
·Department, 'the Superintendent, as Director of Surveys, Assam, held 
administrative charge of the Assam Suney . Department, including the 
Assam Traverse Party, Drawing Office and Reproduction Office and the 
Aseam Survey School. He also held administrative charge of the Maymyo 
Survey School, under the Government of .Burma. 
. An Upper Subordinate officer, Ak. Bani Ram, was placed . on 
deputation under the Government of ·Burma in connectioQ. with the survey 
of the boundary between the Lushai Hills and Burma from the 1st January 
to 6th April 1922. . 

'1'1. Trigonometrical Survey.-At the request,_ of the Chief 
Engineer,. Oudh and ~hilkhand Railway, a • large scale survey of the 
Lucknow Station . Yard. and of the Railway property adjoining the 
Lucknow Cantonment was carried out during the year. 

At the request of the Bombay Government, a detachment of No. 17 
. Party executed, in the Sukkur Barrage area, a network of levels· involv· 

ing 889 miles of levell\ng, the cost being borne by the local Government 
concerned, (vide pages 23 and 24). Work was also undertaken by the same 

' party in the Nira right bank canals area, the cost. being defrayed by the 
Bombay Government,. (vide page 24 ). • 

In Bengal, certain lines of levels were run for the Nndii\ rivers 
scheme and for the Irrigation department, (vide page 23 ). 

Some minor triangulation was cg.rried out by a small detachment 
of No .. 15 Party in the Akora Practice Camp area at the request of 
the military authorities. . 

78. Ai the request of the Punjab Government, about 49,000 
mi)es of close ·levelling has been undertaken· in the Sutlej Valley 
Irrigation area. It is hoped that this, which is additional te~ the ordinary 
programme, will be completed in two· seasons. . 

79. Head Quarter Offi.ces.-The total out-turn of all extra· 
departmental publications. during the year for the Army, for Local 

1 

Governments and for other government offices are given in Table A of 
the Photo.-Litho. Office report on ·page 36, in the " Issues " table and in 

. Table IV of the :Map Record. and Issue Office report on pages 30 and 31. 
In addition to the special maps for other departments wliich are 

mentioned in para. 53 (g) on page 29, these extra-departmental publications 
include maps· to illustrate the journals of the United Service Institution, 
various reports of government officials, maps ·for railway guides, and for 
posting in railway carriages, &c. The usual large numbers of weather 
charts for the Meteorological. De~tment and of the photogravure and 
half-tone illusj;rations for the Arch~eological and other departments were 

also printed. 
"fbe· work entailed by the preparation of originals for some of 

these special maps, in addition to- their publication, is mentioned in the 
reports of No. 1 Drawing Office and of the Engraving Office on pages 

32to·35.• •• , 
80. Mathematical Instrument Offi.ce.-The J!lanufacture and 

repair of range-finders, binoculars, telescopes, sight dials, directors, 
prismatic compasses, scales, protra_ctors, &e., for the military departments. 
continued duriilg the year under report. General repair and manufacture 
for civil' departments is well up to date. 

81. No. 8 (Simla) Drawing Office.-In addition. to ~ts normal 
work for the Army, this office has prepared maps and plans for -the 
Commerce, Foreign and Political, Legislative, Meteorological and Public 
Works Departments and the Hydro-Electric Survey of India. 
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