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XOTICE. 

MAPS PUBLISHED BY THE SURVEY OF INDIA 

are obtainable from the Map Record and Issue Office, 13, Wood Street, 
Calcutta, on the Public Service-on Cash Payment or Book-Transfer . . . 
and, for private use-on Cash PaYm.imt- or V. P, P. 

. . 
Forest maps are obtainable only :(rom the Officer in charge, Forest 

Map Office, Dehra Diin. · 

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

The Sun·ey of India publi'h map~ _for the greater part of SOUTHERN ASIA 
between the meridians of 44• and12.J.,·East of Greenwich and hetwe~n parallels 4• and. 
40• north latitude. · · 

. . 
2. Surveys executed after 1905 are classed as "MODERN'!, those PRIOR to 

that date are classed as " 0 LD ". · 

3. Maps are print~d in two styles or editions vi:., LAYERED and POLITICAL:

(a) The LAYERED edition represents a map printed in colours with graduated 
layer tints of colour to show altitudes, and, shading to emphasize tho 
hills. This edition gi-ves prominence to the physical features. 

(b) The POLITICAL edition represents a map printed in colours, but without 
graduated layer tints. Hills arc rcp~esented by contours nnd shading. 
This edition gives prominen~e to the Civil Divisions of India which are 
shown by ribands of colour along boundaries of administrative partitions. 

NOTE.-'Vhcn m'\p~ a.rc printt>d in colour!l, from mi:t1:' lor olJ ~ur;ey11, tlw o'<lition i11 !ltylt•,J '' PUEI.I~lJNARY''; nnJ. 
when publillh<Jd in b~ck only or with h!U3 in brown, th~· e.Jition it~ styll!J "PHUVISII)~.\L" i..tl.~uo. 

4. The series of :MoJern maps are grouped under thre~J Dh·isions :-

(I) GEOGRAPHICAL, embracing-

- (a) SOUTHERN ASIA SEJ':IES, scale 1: 2,000,000 or J)ondy 1 inch 
= 32 miles, in LAYERED nad POLITICAL editions, size 36 inches 
x 24 inches, price Rs. 3 per copy. 

(b) INDIA AND ADJACENT COUNTRIES; scale 1:1,000,000 or 
nea~ly 1 inch= 16 miles, in LAYERED und POLITICAL editions, · 
or if from old surveys, as PRELLlliXARY editions; size 24 

inches X 19 inches, price J;te. 1-8 per copy. If printed on linen-bucked 
paper Rs. 2-4. 

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

(II) TOPOGRAPHICAL, comprising maps on:-

(a) ScALE 1 DICH = 1 MILE, in the POLITICAL edition, size 24 x 19 

inches, price Re. 1-1! per copy. 

(b) ScALE 1 DICII = 2 ~IILEB, in the POLITICAL edition, size 24 X 19 

inches, price Re. 1-8 per copy. 

(c)· ScALE-1 INCH= 4 liiLEs, in the LAYERED and POLITICAL editions, 
size 24 ,.. 19 inches, price Re. 1-8 per copy, and from old surveys as 
PROVISIONAL issues, price Re. 1 per copy. 

NO'l'E.-Moiern Topo~phic:1l m:lP!I printe:l on linen-b.v:kel papBr are lts. 2-i por oopy. InJex charta or KeJ 
maps to ths G~OJrJ.~~ic.t.laall'o_tt:>Jt'.\?'!licJ.l a31'i~~ o.ra oh~i!Uble gut is. 



(III) GENERAL MAPS which include:-

(a) GENERAL MAPS OF INDIA, scale 1 inch = 32 miles, in sets of 
12 sheets each sheet 25 x 32 inches, in LAYERED and POLITICAL 

' 
(without hills) editions, price Rs. 12 per set, and on scale 1 inch 
= 64 miles, POLITICAL edition only, size about 3! feet square, at 
Rs. 6 the copy. Also various maps of India on the same and smaller 
scales and miscellaneous special maps illustrating Railways, &c. 

' 
(b) PROVIXCIAL MAPS, on scales 1 inch= 16 miles and 1 inch 

= 32 miles. 

(c) DISTRICT 1\IAPS, on scales 1 inch= 4 miles·and 1 inch= 8 miles. 

(d) 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. Maps can be mounted on cloth and folded or mounted on rollers for hanging,&~.; 
at lln extra charge. 

7. For particular purposes, copies of any map can be supplied in black or black 
and brown on request and at special rates. 

8. Any map, chart or diagram can be reproduced if the applicant 'ubmits a 
suitable original drawing. Special rates exist for such work and estimates can be 
given on request. 

9. The prices quoted for various maps 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 Issue Office; 13, Wood Street, Calcutta. 



AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS. 

LONDON. 
A. CoNSTABLE & Co., 10, Orange Street, 

Leicester Square, W.C. 

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

KEGAN PAUL, TRENCH, TRUBNER & Co., 
·68, Carter Lane, E. C. · . · 

B. QuARITCH, 11, Grafton Street, New Bond 
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HENRYS. KING & Co., 65, Cornhill, E. C. 
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' EDINBURGH. 
OLIVER AND BOYD, Tweeddale Court. 

DUBLIN. 
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B. H. BLACKWELL, 50 and 51, Broad Street. 
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EDw.um STANFORu, LTu., 12-14, Lon~: Acre, 
·w.c. 
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THACKER, SPINK & Co., No. SL Esplanade El\8~ 
Calcutta. 

NEWMAN & Co., No. 4, Dalhousie Squn.ro, Co.loutto.. 

THE PUNJAB RELIGIOUS BOOK SOCIETY, Lahore. 

BURMAN & Co., Muza.ffarpur. 

THACKER & Co., LTD., Bombo.y. 
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~uruey ~tulia. 

GENERAL REPORT, 

1920-21. 

From 1st October 1920 

To 30th September.1921. 

PART I.-GENERAL REMARKS. 

I.-INTRODUCTION. 

·I. The mam parts of this report, as shown in the " Contents" on 
the opposite page, are Pu>·t li-lVo>·lc of Field Pa>·ties, &c., summarising 
the operations of the field parties, grouped under appropriate henrlings; 
and Part 3-0.!Jice W~rlc, which gives a brief account of the year's progress 
in the head-quarters and other offices. Fuller details of these operations 
are being published in \' olume XYI of the "Hecorde of tho Survey of 
India." 

2. An abstract showing the progress of the topographical programme 
assigned· to the. department in 1905, may be found in Table II on 
page 9. From this it will be seen that the out-turn of topographical survey 
during the current year was '!39,961• square miles; and that this brings 
the _total progress since 1905 to 580,735 square miles, leaving 1,240,865 
square miles still to be done. 

3. The .first Index map, at the end of the report, shows the 
progress of this topographical programme both in survey and 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. 'ruble IV on page 30 gh•es a list of the new publications of the 
Calcutta Offices during t)le year. A complete list of departmental publica
tions, apart from maps, may be found in the annual "Hecords of the 
Survey of India"; and lists of new maps are publishe<l in the monthly 
"Notes of the Survey of India." · 

·' 5. Progress in the Trigonometrical Survey can only be assessed by a 
study of the "Hecords of the Survey of India" and the special publications . . 
issued at Debra Dun. The General Heport can attempt httle more than 
a brief abstract of the locale and nature of the different operations. 

• Es:clndes 13! sqtm.re miles lu.rge 11ca.le snrvPy (military) on the eight-inch f!Cille. 
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6. The 
(a) 

(b) 

GE:"!EI!AL.-INTRODUCTIOS". 

following events are notified:-
A fairly full programme of topographical work was carried 

out during the year. The area surveyed. being 39,961 
sr1ua~e miles compared with 30,464 square miles the 
previous year. This however does not compare it with 
the record yeaJ:B before the war, 1912-13 and 1913-14, 
when 5:3,377 and .55,786 square miles respectively were 
surveyed. This is due to the cessation of recruitment of 
surveyors, &c., during the war, and to the retention of 
two topographical parties in recess owing to financial 
stringency. The field work of the Trigonometrical Survey 
had to be 1-,'I'eatly curtailed owing to shortage of officers. 

The Survey detachment under :Major H. T. :Morshead, n.s.o., 
u.E., which was sent with the Mount .Everest Expedition 
returned after completing 12,930 square miles of original 
survey in Tibet, 3,12 6 sc1uare miles ~f revision survey 
in Sikkim and 700 square miles of photo. survey near 
:Mount Everest. 

(c) Lectures were delivered by Lieut.-Colonel C. P .. Gunter, o.n.E., 
R.E., to the Senior Officers' Class at Belgaum and at 
:Murree, Northern Command, on the subject of survey 
and mapping, and the use of aerial photography for 
survey purposes. 

(d) A competitive examination for admission to the Class II 
Service was held during the year. 19 candidates sat for 
examination out of whom 3 were selected. 

(e) Experimental determinations of longitude by wireless tele
graphy were carried out at Debra Diin. The· Paris 
"scientific" time-signals were successfully received. 

(f) The. tide predicting machine has been transferred from. the 
National Physical Laboratory at Teddington to Debra Diin. 
The future prediction and publication of tide tables for 
India~ ports will be carried out by the Survey of India, 
commencing in 1923. 

{9) There has been an increased demand on the part of the 
public for maps during the year. 

(h) The demand for large scale surveys of towns, &c., is continuous. 
(i) Most of the personnel employed under the li-Iesopotamian 

Adminis~ration returned to India by July 1921. 



GE~ER.AL.-.dDJIISISTRdTIOS dSD PERSOSSEL. s 

!1.-AD:\IL'ISTRATIOX AXD PERSOXNEL. 

7. The actual cost of the department for the financial year ending 
31st )!arch 1921 and of the two pre,·ious years 1s shown below:-

HllS-19. W19-20. 1920-21. REll.AR.KS. 

I 

R,. Rs. Rs. 

-Gross actual cost ··- :;:-.,:)8.091 44,92,3~2 45.76.608' •Th('~(' li~ 

-
nnd cre:_lits 

nn' not final. 
Deduct receipts IS.~3.9G-l 20,fl.3,422 14.50.650' 

Net actual charges ... ~ .. H,127 I 2-J,26,!l:m I 31.25.958'1 

8. Colonel C. H. D. Ryder, C.l.E., D.s.o., R.E., administered the 
department from the 17th Xovember 1920 on return from leave. Colonel 
W. l\1. Coldstream, R.E., otliciateu for him during his absence on leave. 

9. Of Class I officers :-Colonel Sir- Gerald Lenox-Conyngham, Kt., 
R.E.; F.R.s., Lieut.-Colonels C. L. Robertson, C.)!.G., R.E., and A. Mears, I.A., 

and Mr. B. R. Hughes retired, and Captain H. A. Joly deLotbinii•ro; M.C., 
R. E., reverted to the Home Establishment. 

lllajor F. F. Hunter, D.S.o., I.A., reverted from deputation to Persia and 
Captain R. S. Wauchope, O.B.E., I.A., from deputation to military duty. 

~Ir. E. C. J. Bond, Y.D., was promoted from the Class II Service. 
The following officers w~re appointed during the year:- • 
Captains T. M. ~I: Penney, R.E., H. R. C. Meade, I.A., J. K. Douglas, 

R.E., R. S. P. Mac!vor, I.A., W. J. Xorman, li.C., R.E., T. W. R. Haycraft, 
RE., and G. W. Gemmell, I.A., Lieutenants G. H. Osmaston, M.c., lt.ll., 

H. A. Bazley, R.E., G. F. Heaney, R.E., and G. Bomford, ll.E . 
• The number of officers on deputation to military duty. at the end of 

_ the year is 1. 
Commissary and Honorary )fajor C. J. Arbery, M.B.E., retired. 
l\Ir. R. C. l!alcolm was appointed as Assistant Manager, ~Iathemutical 

Instrument Office. 
Of Class II officers :-)Ie,srs. F. P. Walsh and Syed Zi!le Husnain, ICS., 

- retired .and Messrs. ~I. Gastand and A. E.wing ceased to be re-employed. 
1\Ir. H. B. Powell who had. been on deputation to Burma died. 

Messrs. N. C. Pnri, R.S., and E. X. Nntesan were promoted from the 

Upper Subordinate Service. 
Captain J. H. Williams reverted from deputation to milifary duty, 

and 11Ir. V. W. Morton, Lieutenant L. B. Fitz-Gibbon and J\Ir. N. C. 
Puri, R.s., reverted from deputation under the High -Commissioner for 

Mesopotamia. 
Mr. J. O'B. Donaf:hey was placed on deputation for five months 

under the Government of Madras. 
The number of otlicers on deputation to military duty ut the end o! 

the year is 1. . 
Mr. J. B. Chorlton \Vas appointed as .Assistant Manager, Photo.-Litho. 

Office. 
In the Upper Subordinate Service, Mr. Humid Gul, K.s., retired, 12 

officer; were promoted from the Lower Subordinate Service and 14 
candidates were appointed on probation, one of whom resigned. 

Messrs. Sher Jang, K.B., Annada Prasad Ghosh, Muhammad Hasan and 
Jagannath reverted from deputation to )Jesopotamia. 



GENERAL.-ADMINISTRATION AND PERSONNEL. 

The total strength of the department at the close of the Survey year 
was 62• Class I officers, 97t Class II officers and 80~ Upper Subordinates, 

besides specialists, clerks, lower subordinates and menials. 
10. The following honours were conferred during the year:

Companion lJj the Order Lieutenant-Colonel H._ L. Crosthwait, R.E. 

of the ln<lian Empire.
!Jfember of the Order of 

the British Empire.-
Mentioned • in des-

patches.-

Elected a fou.nrler Fellow 
of the Institute of 
P!tys-ics.-

1\Ir. P. A. T. Kenny, Extra Assistant Superin

tendent. 
Lieutenant-Colonel H. L. Crosthwait, c.r.E., R.E. 
Captain R. S. Wauchope, o.n:E., I.A. (second 

•time). 
Mr. V. W. Morton, Extra Assistant Superin

tendent. 
Mr. Muhammad Husain Khan, Sub-Assistant 

Superintendent. 
Surveyor Jalil-ui-Kadr. 
Surveyor Muhammad Ayub Khan. 
Surveyor A. Francis. 
Draftsman Ananta Krishna Ray. 
Dr. 'J. deGraafl' Hunter, Sc.D., M.A. 

J(!tan Snhib.- 1\Ir. Muhammad Husain Khon, Sub-Assistant 
Superintendent. 

Mr. J. C. S-r. C. Pollett, Extra Assistant Superintendent, has been 
granted a commission as 2nd-Lieutenant in the 6th Bangalore, Coorg 
and lllysore Battalion, Auxiliary Force, India. 

· 11. The following table _shows the distribution of officers during 
• the year. The names of officers on leave, on deput:rtion to Local G()vern

ments, on military duty or on foreign service throughout the year are 
omitted; the names of/some of the officers on leave, military duty or on 
foreign service during the greater part of the yea~ are also on'.itted. 

• Including ono ofllcer on temporary military duty. 
t Including ouo ollicnr on Wmporu..ry mihtary duty, ollicerA on foreign service and probationers but 

oxcludin~ officcl'!l re-employed and on deputation to Local Governments (except Mr. P. Simpson 
on deputation to Biho.r 1\nd Orissa). 

l Including probationers nnd one officer on for('igu service, 



GEXERAL.-ADJliSISTRATIOX ASD PERSONNEL. 5 

TABLE I-DISPOSITION OF OFFICERS, 1920-21. 

SURVEYOR GENERAL OF INDIA_:_ l'io>"ember 192\.l). 
{ 

Colon~! C. H. D. Ryder, c.t.E., D.s.o., R.E. (on lea,-e up to l6tq 

Colonel W. :M. Goldstream. B.B., Officiating to 16th NoYcmber 
1920. 

Class I O.fficm. 

Surveyor General's Major H. J. Couchman, o.s.o.,. 
Office. :w:.c., a. E. 

Claso II O.ffi<=s. Up~ Subordinattt. Lorl'ff' 
Suboniirwtt~. ({"(', 

SUPERINTENDENT. MAP 1 . PUBLICATION- i Lteut.·Colonel G. A. Beazeley, D.s.o., R.E. 

Map Publication 
Office, Calcutta. 

No. 1 Drawinoo 
Office, Map Recora 
and Issue Office, lie 
Engraving Office, 
Calcutta. 

Photo.-Litho. 
Office, Calcutta. 

Mathematical In-
strument Office, 
Calcutta. 

Bengal & Bihar 
& Onssa Drawing 
Office, (Imperial 
Standard Mapping 
Section). 

ClaM I Officm. 

Major F. F. Hnnter, D.S.O., I.A. 
., C. M. Thompson, I.A. 

Lt.-Colonel A. A. McHnrfr, 
D.S.0, 1 R.E. 

Ma.jor A. H. Gwyn, l.A, 

Mr. T. A. Ferrier, c.B.E. 
(re~joined from leave on 

7th t:iepb:!mber 19"21.) 
, S. Vl oodbou~e 

(Uffg.). 

No. 6 
Office 

Drawing Mnjor L. G. Crosthwait, I.A •••• 

(Simla). 

C!a.s.'l II O.flicn-s. 

Mr. :r.r. Gn.stn.nd 
(re-employedl. 

,, J. Prasad, R.S. 

,. P. Willintn! 
, J. Fm-:aJ, B.s. 
11 Pmln!lJaru.uju.n Ray, 

R.S. 
., AbinrL<:.h Cbunaer Bose 
,. C. \\'est 
11 Asm:lt.ullah Khan, B:.B. 
, A. B. Hunt~r 
, Pri'-a Xt\th Sur 
, F. B. Kitchen 
,. Munsbi Lu.l, B.A. 
, H. H. P. Butterfield 
,. Jiyn. Lal Sahgal 

c:ppu Subordinalt8. L(ltctr 
Su~rrdiuatt..t, ~c. 

• 

Mr. C. West ..................... Mr. Cblll'U. Chandm BiBft"1l.8 • 

Mr. H. E. M. Sauholle ...... 
, , A. J. A. Dru.ke, o.c.u. 

,, H. H. P. Butterfield 

Mr. Sber Jang, K.B ... : ............ 5 Enropmn Dru.ft.a. 
lnf'll. 

4 'Printers. 
2 Clt•rkll. 

lf• Indian Dmftllml'n. 
'i l'upil Dru.ftBuwn. 

SUPERINTENDENT, 
NORTHERN CIRCLE { 

J.Jieut.-Colonel H. L. Crosthwait, c.I.E., n.r.., up to l~th December 19~0. 
Lieut.-Colonel H. Wood, R.E., from 14th December 19~(). 

Class I Officers. 

No. 3 Drawing Mr. J. A. Freeman ............... .. 
Office, Mussoorie' 

• 
. No. 1 Party, ............ Mnjor H. T. Morshend, D.s.o., 

North-Weat Frontier B. E. 
Province, Punjab and 
United Provinces. 

Class II Officers. 

Mr. A. A. Graham .......... .. 
1, MoqimnJdin 
, H. G. Shaw 

(re-employed) • 

l\fr. P. A. T. K~nnv, M.D.E, 
Mujor C. H. TJ'('slui.m 
Mr. R. C. Han!\(ln 

11 A. J. A. Dmke, D.C.M. 
" ll. T. Hughes . 

Upper Suborclinales, 

Mr. Jamnn. Pm>m.d, R.!l, ••••••••• 
, Muhammad Hwuin Kho.n, 

" Vidya Dho.r Chopra. 
,, Afrnz Gul Khnn 
11 Mulmmmad Khan 
, Jit Sinuh Rawo.t 
, Sija wu.l Khun 

K.s. 

Lower 
SILbordinalas, Jc. 

41 Sur\·eyora, &c. 
• 

44 Surveyors, &o. 

No.2 Party, ............ Bt .. Lieut.-Colonel S. W. S. Mr. C. 0. Picard ............... Mr. Muhammn.d Husnin ......... 48 Surveyon, &:c. 
Centrnl .Zndia, Delhi Hamilton, D.s.o,, B. E. , nnni Chnnd Pnri , Imam Din 
Provi11ce, Riijpu.tii.na. 11 Pmfulla Kumu.rGhosh, , Lak11hmi Dutt Jo11hi 
and United Provinces. B.sc. (on probation). , Da.nlat Ram Vohm 

No.3 Party, .......... .. 
United Prwmces. 

Bt .• Major C. G. Lewis, B.E. 
C~ptain L. H. Jackson, I.A .... 

,. E. A. Glennie, D.s.o., 
B. E. 

(on. probation). 

11 T. 0. Threlfall , Naningb Do.s Joshi 
(on probation). (on probation), 

J.Ir. E. R. West ............. .. Mr. La.ltan Kbo.n, I.D.s,ll. ,, .. ,. 4-i Surveyors, &o. 
11 L. Williams 
,. J. H. Johnson 
,. G. E. R. Cooper 

No. 4 Party, .......... .. Mr. J. A. Freeman ......................... H ........................... . •.. ...... ... ... ...•.. .....••.• ... ......... ... 18 Snrveyon, &o, 
United Prov1nces, 

Sind-Sagar Party, ... 
Punj~b, 

, H. H. n. Ho.nby 
, M. C. Fetters 

Captain L. H. Jackson, I.A. 

Major R. Foster, I.A. 

• 

No. 22 (Riverain) Mr. H. H. B. Hanby 
Party, 
Punjab. 

Mr. Dhnni Ro.m Verma. ...... 
11 J. C. C. Leo.rs 
, Mn.ya. J)aa P1~ri, R.S • 
, D. N. Bo.nel']ee, L.C.E. 

Mr. Dhani Ram Verma. ...... 
, Mo.v11o Das Pori, B.s. 
u Abdul Karim, B.A. 

ll[r. Chuni Lo.l Ka.pnr ........... . 
, N o.bida.d Khan 
, Amrit Ram 

10 Snrvl'IY0111', &o. 
Z1 Loco.l Revenue 

atu.ff. 

Mr. Jamna Pmao.d, B.s. .. ....... 48 Su"eyon, &o, 
,. Ram N1Lm.ya.n Hn.~~tir 
,. Vidya Dhar Chopra. 
, Gulab Singh 

• 



6 GENERAL.-ilDMINISTRilTION AND PERSONNEL. 

TABLE I-(Continued).-DISPOSITION OF OFFICERS, 1920-21. 

(Lieut .• Colonel C. P. Gunter, o.n.E., R.E., np to 19th October 1920. 

i 
Brevet-Colonel F. W. Pirrie; c.>!.G., c.I.E., I.A., from 20th October 1920 to 

31st January 1921. SUPERINTEND EN!: 
SOUTHERN CIRCL.!!i Lient .• Colonel C. P. Gunter, o.B.ll., R.E., from 1st Febrnary to 15th :March 1921. 

,Lieut.-Colonel H. H. Turner, R.E., from 16th ~larch 1921. , 

No. 4 Drawing 
Office, Ba.nga.lore. 

No.5 Party, ........... . 
Berftr, BQmbay, Central 
India and Central 
Prl.lf:ince•. 

No. 6Pa.rty, ........... . 
Bangalore. 

Class I Officers. 

:r.rr. J. H. Nichol ................. . 
, J. O'B. Donaghey 

Major L. C. Tbuillier, I.A ...... . 
Captain G. Lennox, J.A. 

(on probation). 

Lieut .• Coloncl C. P. Gunter, 
o.B.E., R.E. 

Mr. J. O'B. Donaghey 

No. 7 Party, ............ Major J. D. Campbell, D.s.o., 
MadrtU, ~ R.E. 

Class II Offiur~. Upper Subordinates. 
Lower 

Subordinates, cfc. 

....................................... Mr. B. V. Narayana Rao ......... 40 Dmftsmen, &c. 
, Da.modar Kha.dillmr 

Mr. F. C. Pilcher ............... 3Ir. P. S. Vcugugvami ............ 32 Surveyors, &c. 
F. W. Smith 11 J. A. Cabral 

;; Muluunm.a.d Nnjam. (on probation). 
uddin, B.A. 

· (on probaticm). 

Mr. H. B. Simons: ........... . Mr. K. G. Ma.ndanna. ............ 25 Surveyors, &c. 
, K A. ?aleyer 

Mnmhi La!, B.A. 
11 

N, 8. Hariham Iyer 
:: E. N. NateBUn, B.A. 

Mr. F. H. Gmnt ............... Mr. K. Naro.yanasvami Chetti 
., A. F. Mnrr.hy ., Dsh",!"bo:Jalr ,Kbadjllror 
., N, S. Hanham Iycr 11 .uu 

11 E. N. Natemn, B.A. , Shadi Lal Dubo 

M Surveyors, &c. 

No.8 Pa.rf'v •............ 
.J(rl(l,·all and Travancore 
State. 

Lieut .• Colonel 1tf. O'C. Tandy, Mr. C. E. C. French ......... Mr. H. Xarasimbamnl'ti Rao 
n,s.o., o.B.E., R.E. 11 M.. Mu.hn.devo. Mudn.lia.r, , Shaikh Muhammad Su.lik: 

49 Surveyors, &o. 

No. 20. Party, ......... Mr. B. R. Hnghoa ..............•..• 
Cfmlomm"nf and Jfili. Captain J. K. Douglas, R.E, 
tarJJ DiHirict lAnda in (on probation). 
the Oth Division. 

M.A. JJ Abdul Glw.fur 
., D. T Wyatt 
,~ M. S. Ganem Aiyar 
, J. C. St. C. Pollett 
, J. A. Ca.lvert 

• 
Mr. J. H. B. Wilson· ......... Mx. Dharmtl ......................... 31 Surveyors, &c. 

, J. M. Mukerji 

Training Section ... Lient •• Coloncl_C. P. Gunter, Mr. S. S. McA'F. Fielding 14. Probationers ..................... 23 Surveyors and 
o.B.B., R.E. , V. W. Morton Pupils. 

, F. H. Gmnt 

Record Section ...................................................... Mr. Baji Abdul Rahim, K.B. Mr. Annada Prasad Ghosh 

SUPERINTENDENT,1Lieut.-Culonel E. T. Rich, c.u., R.E., up to 22nd November 1920. 
EASTERN CIRCLE fColonel W. :M. Coldstream, n.E., from 2Srd November 1920. 

Claaa I 0./fiec"s. • Cia" ll Officers. T.lpper Subordinates. 

9 Computers, &o. 

Lower 
Su.bordiuutu, &c. 

No. 6 Drawing Mr. W. ~r. Gonnan .............. . 
Office, Shillong. " M. C. !'etters 

Mr. E. Claudius ............... Mr. Jo.gdee!lb Prasad Vn.stav ... 25 Surveyors, &c. 
Lieut. C. S. Mcinnes , Do.nsi Ra.m 

No.9 Party, ......... . 
llf'ng11l and Bihllr 
a11d Orissa. 

• 
No. 10 Party, ........ . 

Upper Burma. 

No. 11 Party, .. ; ...... 
Lower Brtnna, 

No. 12 Party, ....... .. 
.d881HI&, 

No. 21 (Burma. 
Forest) Party, 

Upper and /.ower 
Bunna. 

Captain J, O'C.l''itzpatrick 

Bt.-Lieut.-Colonel R. H. Phil- Mr. E. J. Risniie .............. . 
limore, D.s.o., B.E. , E. G. fl11rdioge 

Lieut.-Coloncl E. T. Rich, 
C.I.E., R.E. 

Captain 0. Stator, M.c.t n.E. 
(on proDation): 

]lfr. J. 0. Greiff .................... . 
Captain T. M. M. Penury, n.&. 

(on probation}. 

Bt .• Liout .• Col. C. M. Browne, 
C.li.O., D.S.O., R.£, 

Major F. B. Scott, I.A. 

Mr. H. W. Biggie .................. . 

. ., Amnr Krishna Mitra. 
Lwut. C. S. MclnneR 
Mr. Bhupendm Nath Sa.ha, 

M. sc. 
(on probaUon) • 

Mr. W. G. Ja.rho ............. .. 
" G. E. R. Cooper 
, H. H. Creed 
, H. M. Critehell 

(on probatipn). 

Mr. 0. J. R. Hart .......... .. 
11 F. C. ~aint 
, F. ,J. Grice 
, A. V. Dickson 

Mr. E. M. KennY ........... . 
" D. K. Rennick, M'.B.E, 
, Prafnlla Chandra -

.Mitra., B.A. 

:Mr. S. F. Norman ........... . 
Lieut. L. D. Fitz-Gibbon 
Captain V; P. Wainright 

''-• C n. Sexton 
Mr. l:l.. M. Critchell 

(on probation). 

Air. Jagdeesb Prasad Vaata.v ••• 
,, Amulya Cl.o.rnu Ghosb 
, Gopnl La! ~lit.rn. 
, Sa.sadhar ]1,1 ukurjee 

(on probation). 

Mr. Hayat Muhammad, K.S .... 
,. Dhirendm 1-'o.th Oailn 
" nnm Prn.«ad, R.S. 

Maung Pe, A.'r.M. 

29 Surveyors, &c. 

16 Surveyors, &e. 

Mr. Pratul Clm.ndrn Sen Gupta, 31 Surveyors, &c. 
B. SO. 

, Khan M uba.mma.d 

Mr. Girijn. Sonker Bagchi ...... 31 Surveyors, &e., 

:r.rr. Dalbir Rai ................... .. 
,, Ghuln.m Hasan 
, Bba.mbn. Rwn 

14 Surveyors, &c. 



GENERAL.-.lll.lCINISTR.!TION .L.VD PERSONNEL. ' 
TABLE 1-(Concluded).-DISPOSITION OF OFFICERS, 1920-21. 

SUPERINTENDENT OF THE 
TRIGONOMETRICAL SURVEY 

(Major R. H. Thomas, D.s.o., R.E., up to 16th November 1920. 

tLieut.-Colonel H. L. Crosthwait·, C.I.E., R.E., from 17th Novemberl920 
to 13th March 1921. 

Lieut.-Colonel H. McC. Cowie, B.E., from Hth March 1921. 

Superintendent's 
Office. 

Clau I Offiur•. 

Major H. T. Morshead, D.s.o., 
B. B. 

H F.!. M. King, B.E. 
(On probatiOn). 

Captain T. M. M. Penney, B..E. 
Jr ll. R. c. li£'U.c!P, l . .l. 
, J. K. Doagl.a.s, K.E • 
., R. :S. P. Maclvor, I..A. 

Lieut. G. H. Osmaston, 11.c., 
B.B, 

" H. A. Bn.zlPy, B.. E. 
Captain W. J. ~orman, w.c., ..... 
Lieut. G. F. Heaney, R.E. 
Captain T. W. R. Ho.ycraft, 

B. E. 
Lieut. G. Bomford, B.E. 
Captain G. W. Gemmell, I.A.. 

Clau II Offi-.. Upper Subordinatu, 

Mr. G. J. S. Roo····-········· 
n N a.nak Chand Puri, 

Mr. Lalbir Singh 

B..l,, B.S, 

Computing Office. Dr. J. deGra.aJr Hunter, K.A., Mr. Ha.numan Pras&d •••••• Mr. Sara.t Kumar Mukerji ...... ~ Computen, &o. 
SC..D. 1 F. lnst. P, 

No. 2 Drawing 
Office and Forest; 
Map Office, Debra 
Diin. 

No. 13 Party, ........ . 
(.Astronomical). 

No. 14 Party, ......... 
(Pendulum). 

No. 15 Party, ...... , .. 
(7'riangulation). 

1tfajor F. J, M. King, B. E ...... . 
Captain R. 8. P. Maclvor, I.A. 

(on probation), 

Mr. G. 'J. 8. Rae .....•.• ~ •..•. , Mr. Rnm Singh, B.S ............ . 
, H. P. D. Morton . , Pams Hu.m 
, Rama. Prn.snd Ray, B.A. , Jngu.l BC'hrui W 
, T. F. Kitchen Ru.hleo Bihari Lal 
11 F. B. Kitcl..aen :: &dilc Ali 
~, 0. D. Jackson u Muha.mmad HIUIDJl 

,. KuujQ. Behari .LaJ. 

Captain H. E. Roome, M.c., R.E ....................................... . 
, G. Lennox, r. A. 

(on probation). 

Lieut.-Colonel H. McC. Cowie, ...................................... . 
R.B. 

Captain R. S. Wa.uchope, o.B.E., 
I.A. 

, E. A. Glennie, D.s.o., 
R.E. 

(on probation.). 
, H. B. C. Meade, I.A. 

(on probation). 

Bt.-Mu.jo~ K. ?tln.son, )f.C.,R.E ...•..••••.....•....•...••...••••.....••• 
, , E. 0. Wheeler, M.c., 

B. E. 
(on probation). 

Captain 0. Sla.ter, M:.c.1 R.B. 
(on prooation). 

No. 16 Party, ......... Mr. 0. C. Ollcnbach .............. . Mr. Hanurnn.n Pro.sad .................................................. . 
(7'idal). 

No. 17 Party, ......... Bt..Ma.jor K. Mo.son, H.c., B. E. 
( Le1Jelling), 

, Syed Zille HllotiJlain, lt.B. 
, D. H. Luxa. 

Mr. 0. N. Pnsbon~ 
, Rnj Ba.ba.dur Atu.thur, 

B.A. 
, K. S. Gopnlacbn.ri, 

B.A. 
u Na.rcndra. No.tb 

Chnckorbutty, L.C.B. 

No. 18 P8.rty, ......... Mr. E. C. J. Bond, V.D .......... Mr. Nilrnnjo Ronjon 
(.Mognehc). Ala.zumda.r, 

Mr. Ko.rrina. KnTMr Du, n . .t.. 
11 Rnt.i~h Chamlm. Mukorjoe 
, PuJin Bohnri llov 
, A. A, S. MaUub' Ahmnd 

Mr. Bidhu Rhnmn Shomo 
, Hem Chn.ndro. Bwtorjco, 

B.A. 

169 Draftam.cn, 4o. 

1 Computar, &o. 

1 Clerk, 4o. 

7 Compatere. &o. 

20 CompuWre, &o. 

IG Computc!re, &o. 

1 MngncUo Ob-
•erver. 

10 Computc!ra, &o. 

No. 19 Party, ......... Major C. M. Thompson, I.A. 
(Base Lifle}. 

,, ... ...... ............ ............... ... ...... ...... ................... ............ 2 Clerk•, &o. 
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WORK OF FIELD P.lllTIES, J;c.-TOPOGR.-J.PHIC.iL SURrErS. 9 

·PART 2.-WORK OF FIELD PARTIES, &c. 

I.-TOPOGRAPHICAL SGRYEYS. 

12. The two following tables show respectively the progress 
of the topographical programme assigned to the department in 1905 
and the ont-tnrns and costs of different parties dnring the year under 
report. They are followed by brief descriptions of the work of each 
topographical party. 

In 1913, the Secretary of State sanctione<l a scheme for the rcduc· 
tion of the scale of survey of certain sparsely populate,! nrens of India. 
This will greatly reduce the area of survey on the one-inch scale and 
consequently accelerate the rate of progress of topographical sur,·eys shown 
in Table II below. In order to give a better idea of what work actually 
lies before the department, it may be remarked that of the area remain· 
ing for survey abont 569,800 square niilcs are likely to be surveye<l on 

' the half-inch or smaller scales. 

Ta?le !I.-Progress of Topographical Surveys since 1905. 

Sun·ey ycn1·. Scnlcs of Suncy. Northern Southern F.n!\tcm 
TOTAf.S. Circle. Circlc. Cirel(', 

I Sq. miles. Sq. mil!'s. Sq. miles. Sq. miln. 

1905-06 ... :\Iostly 2-incb mull-inch 6.278 1,660 10,322 18,260 

1906-07 ... ditto . .. 7,519 7;666 s,oag 23,8H 

1907-08 ... ditto ... 14.530 9,250 12,431 30,217 

1908-09 ... ditto ... 18.624 12,526 11,542 42.692 

1909-10 ... ~[ostly l-inch ... ·23,833 12,582 9,736 46,101 

1910-11 ... ditto ... 27.52H 13,171 9,218 49,917 

1911-12 ... ditto ... 23,852 9,115 10,654 43,621 

1912-18 ... 1\lostly }.inch n.nd }·inch 28,192 18,3·19 ll,8nG 58,377 

1918-14 ... ditto ... 25,052 15,844 14,890 66,786 

1914-15 ... ditto ... 12,334 19,286 6,056 86,67~ 

• 1915-16 ... ditto ... 8,168 17,2-18 6,931 32,842 
I 

1916-17 ... . ditto ... 11,689 ll,338 I 9,723 82,760 
I 

1917-18 .... I ditto ... 4,202 12,181 8,896 24,779 . 
1918·19 ... ditto ... 509 7,263 6.176 13,948 

1919-20 ... ditto ... 9,145 11,891 9,428 80,464 

1920·21 ... ditto ... 14.411. 14,275 11,275 39.961 

Total areas completed to date . .. 
1
235,866 : 188,S96 1156,273 I 580,735 

' 
1528.800 Approximate areas for the whole : 750,000 542,800 1,821,600 

topographical programme. 
' ' 

Approximate areas remaining for 514.134 
I 
,354,204 372,527 1,240,865 

survey. . ' 

• Exclmles 13! N!tl:uc mil('S lnrge scale military surn~y ou the scale of 8 inc he;~ = 1 mile. 



10 WORK OF FIELD PARTIES, .tc.-TOPOGBAPHICAL SURVEYS. 

Table III.-OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1920-21. 

PARTY and LOCALITY. 

Character of Country. Scale _and Class ·or Survey. 

, I 
No. 1 Party-;.Yorf/t.JV,:.o~l Fnmti~~~· Prrn·iuce, Punjab aml j 

Uuifcd ProtinretJ. 
' 

Wooded hills 
Ditto
Ditto 
Ditto 
Ditto 

.. . Quarter· inch Revision Sutc.vcy ···1 
.•. Half-~nch Hcvision Sur\'cy •.• 
... Half-Inch Original Suney •.• 
. •. One~!nch He vision Bun·cy ••. j 
•u One-tnch Original tiuncy •.• 1 

Plai1l~ partly cultivatctl aml partly 
waste land. 

I Large-Scale Survey 

No.2 Party~Cculml Indio, Dellii PtorincP-, RiijJmltiua 
aml Uuiletll1rovim:eH. ' • 

Cultivaletl plains, open 'tt:ilh occa· Half~inch Originnl Sun·cy 
sional isolated low rocky hills. 

Cultivated pla.in11, open ••• 
Ditto ditto ••. 

Low rocky hills ttllfl cullivatcrl 
plains. 

One-inch Tiesun·ey 
One~inch He\•ision Survey 
Four-inch Revision Survey 

-No. 3 Party-Uuif,.tf Pron'm·m;. 

, Densely umorlt-rlltilla cmrl plai11s ••. One-inch He\·ision Sun·cy 
IJtmscly wooded hills ..• • .. One-inch Original Sune)' 
Wooded hills ..• • .. Two-inch Original Survey 

' I 
I 

... I 
: 

OlJT.TUR:\S 
OF PLA:\E. 
TABLING. 

Areas 
on each 

Scale 
of each 
Clws. 

Totals 
of areas 
on all 
Scales. 

Sq- miles. 

! 
1591' 

2,365 1 

465'18,400 
5,052) 

359 

13} 1 13~ 

1,0591 

1,6931 4,094 
1,208 

1a4 

6101 60 1,917 
1,2·17 

CU~Tti OF 
SURVEY 

llWLUDING 
1!APPING. 

Cost
rates. 

REMARKS. 

Rs. I 
11CT Sq, 

mile. 

1,78,147 

6,028 

87,245 
(u) 

1,53,408 
(b) 

21•2 

• 

21•3 

8o·o 

NORTHERN 
CIRCLE. 

(u) Excludes Rs. 
7,933 doLitable to 
.Allahiibiid Im-

1 

pro\'Cmcnt Trust, 
Hs. 12,76-J. cost of 

. half-incb nmppmg 
and Rs. 46,1/ficost 
of trnining pupils 
and soldier 
surveyors. 

(b)E xcludes cost 
Of traverse wbicb 
was rejected. 

TOTALS, NORTHERN CIRCLE:- 14,424} sq. m. Rs. 4;24,828 
Cost- 29.4 rate 

No. 5 Party-BI'I'til', llvmllll!J, Cenlml luJi(I aml Ceulral 
Ptoriltre~. 

brtricate ju11(1lc-clad ltill11 awl well One-inch OrigimLl Survey 
woo(led plains. One·inch He\'i:.;ion Bur\'Cy 

No.6 Party-Ba11galorc 

No. 7 Party-.lfadras. 
Open, undulatiny couulry ... One-inch Original Survey ••• 
HiUy jrwyle-cltlll , ... Two-inch Original Sur\'cy ... 

Ditto 11 ... One inch ~uppl<'mcntnry Survey 
Ditto .. . .. Two:inch Suppl{mentary ~uney 

Open, mululalirl!] awl junulc-clad One-Inch Hcvioion Survey ••. 
hills. 

No. 8 Party-Jfadms n11d 1.'mrrml'o,·e St(/te. 
(Flat c-oastal }Jlains and hiuh hill8 One~inch Original Survey ... 

One-inch ::-:upplcrucntary Survey 
Two:inch Original Bur\·ey .... 
Two-inch Supplementary Surn•y 

Rs. !>er sq. CIRCLE I I 11
'· I SOUTHERN 

i mile. ' 
------.----+------:~~~ 

. 
2,7681 
1,103 

... 

8,3831 
628 
440 

65 f 
727 

3031 
4,810 

43J 
5 

3,871 1,13,130 

... .. . -

5,243. 1,20,993 
(•I 

I 
I 

5,161 1,89,547 

• I (•II 

29'21 

... 

1 

Did uottal<dl.c ~cld . 

~24·2 ((') Excludes co~;;t of 
(d) half-inch mapping 

and m-reat'l; of 
triangulation com· 
pntu.tious. 

(tl) .As only 4,330 
t:qnn.re miles of fair
mapping lms been 
dono in the party, 
this rote 1m.~ been 

~ -; obtained aft.er n.dd
ing a proportionate 
amount for tho ro· 
mn.i.ning 013 square 
miles surn:-ycU. 

36•7 (,.) Includes cost of 
computations and 
fair-mapping. 

TOTALS, SOUTHERN CIRCLE:- 14,275 sq. m. Rs. 4,23,670 Cost
rate· 29•7 



WORK OF FIELD P.\RTIES, ~c.-TOPOGR.!PHIC.!L Sl.'RoEl"S. 11 -

Table III.-(Concluded).-OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1920-21. 

I 

P.\RTY and LOCALITY. 

Character of Country. S<•nlC' Md Class of Su~vcy. 

Ot"T-Tt"R~S I 

-~:~~~~::~. \ 
on e:tt'b 1 f S 1 1

oarens 
cae , on all 

of each 1 S 1 (')a..._~ ca cs. 

COSTS OF 
::;('HYEY 

l~Cl.l'!)i~G ' 
)L\l'l'l);G. I 

: 

Tot11l , Co~t- i 
eosts. rates. 

1 

• I 

I 1,·6. l 

REll.\RliS. 

1------------------', --
! ! 

pt"r &q. 'r 
1 miff". -:----

i I 

No.9 Party-Bengal tmd Bihlir and Odssa. I I 
One-inch Original Survey Flat and cultivated plains, in parts 

congested 'With villages, in parts 
cut up by tidal creek8 antl fon•sts. 

. .. ! 2.115,1 

One-inch Supplementary Survc:r! 7031 j Open undulating plains varit·clzcith 
rocky scrub covered 11 ill11. 

Flat plains congested .with 1vcll 
'Wooded villagts a11d facto~ics. 

One and a ha.lf·inch Revision I 182 I 
Surny. 

No. 10 Party-Uppe.· Br<h11a. 

Denl!_elY wooded hills and plains •.• Half-inch Original Survey 

• 
No. 11 Party-Louw Burma. 

lntricatc hills antl 
1Wifh man(JTOVC 

densely wooded. 

low ground One-inch Original ~urvcy 
sn·amp and 

No. 12 Party-.:L<sam. 
Hills mostly covered with forest awl Half-inch Original Survey 

high (}rass, valley.<~ densely woorh:d. 
Hills and pla-ins densely wooded .•• Two-inch Originnl Survey 

No. 21 (Burma Forest) Party-fTppe.· Burma. 

Wooded hills 
Ditto 

... Two-inch Original Survey 

... Four-inch OrigimLI Snn·cy ..• 

I 

1.404 I 

103(1 
69) 

I 

3,000 11,7P,Il6A 
({), 

I 
I 

3,843 '2,82,-117 

EASTERN 
CIRCLE. 

57·0 ! C lJ E•dn.lco ll<. 

I 
W,l.J:! for in~truc
tinu t'f pupil~. 

' 

59•3 

I (yl lnC'hltlt"' ('o\~l nf 
1 )ln\'nnu l>ra\\illlt 

1 
nlliC,, u'utlt•'l:l'lllll•·~ 
Jt11, :10,1 U Oil IH'· 
t•ouut. of {'n~t of 
Jo'ort·~t, homHinrv 
tmu•r:<fl 1111•1 trf. 
IIHgJiintinu iu ('1)11· 
llL'ction t lll't't'Witll. 

172 1,39,T.33 811•2 

I 1-----·------------___!_, _ ____!c._ _ _L_ ___ ~--- - ----- --

TOTALS, EASTERN CIRCLE:- 11,275 sq. m. Rs. 9,34,912 ~~~;- 82·9 

GRAND TOTALS:- 39,974} sq. m. Rs. 17,83,410 · ~~~;- 44·6 



12 WORK OF FIELD PARTIES, tcc.-TOPOGRAPHICAL SURVEYS. 

NORTHERN CIRCLE (ride Index map No.1). 

13. No. 1 Party.-This party surveyed · a.n area of 8,400 square 
miles, chiefly revision survey on the one-inch and· half-inch scales, and 

original survey pn the one-ineh· ami half-inch scales, in the Kangra and 
Simla districts, Chamba, llfandi,- Suket and Simla Hill States of the Punjab. 
The party also completed a large scale military sur\·ey of a small area 
in the Kohut district of the North-West Frontier Province for a proposed 
cantonment. 

Trinnl,'lllation in admnce was carried out in the Tehti-Garhwul State 
of the· L'nited Provinces. 

The country surveyed and triangulated _lay entirely in the Himalayas 
and range~! from 9.50 feet to o\·er 22,000 feet m altitude. Part or 
this was sur~·eyed during the summer. 

14. No. 2 Party.-This party sun·eyed an area of 4,094 square 
miles as follows:- 897 B<JUnre miles in Bharatpur State, 124osquare miles in 
Alwar State and I sr1uare mile in Jaipur State, all of the Rajputana 
Agency, ns also 37 S<Jllnre miles in the 1\Iuttra district of the United 
Province•, on the half-inch scale; 61 square miles in Bharatpur State 
and 2,R40 S<Jllnre miles in the Agra, l\futtrn, Aligarh, Etah, 1\Iainpuii and 
Budann di•tricts of the United Provinces on the one-inch scale and 
134 B<Jllnre miles on the four-inch scale ii:t Imperial Delhi and Vicinity 
(?Jidr pag-e 20). 

The country sun·eye<l on the one-inch scale consisted of open 
cultin•ted plains, except in a few places where trees were numerous, 
while tho t surveyed Oil the half-inch scale also consisted of open 
cultimted plains hutj included occasional isolated low rocky hills. 

Trnversing was also carried out in the Gwalior and Dholpur States 
and in Allaluihiid City ('•id.e page 46). 

15. No. 3 Party.-Tbis party surveyed an urea of 1,247 square 

D1iles Oil the two-inch scale nnd 6i0 square miles on the one-inch scale in 
Garhwul, Ahnorii, and Naini Tal districts of the United Provinces and in 
the Indiall atate of Garhwiil-Tehri and in Nepal, triangulated on area ~f 
l,2RO S<Jllnre miles in Garhwiil and Almorii districts and in Nepal, and 
traverse< I 44·2 linear miles in N epa!. The survey of the Kumaun ~ills 

i' being- executed chiefly in the interests of the Forest Department (vide 

page 1i). The mops will he published on the two-inch scale. , 
16. No. 4 Party.-This party continued in abeya;,ce . until 

s,•ptember I!J2I, when preparations for taking the field were commenced. 

17. Training.-22 pupil surveyors were entertained and given 
instruction in drawing during recess. 10 of these were discharged as 
unlikely to become good sur,·eyoro, 6 will toke the field for training in 
Rnn·ey, while 6 will remain in the circle office for further trainino- in 

" drawing-. Of the pupil sun·eyors entertained in 1919 and 1920, 17 were 
promrte<l unclnssified surveyOrs, G were discharged, and the remainder 
have been distributed for further training dl)ring the coming field season. 

In addition I3 soldier sun·eyors are undergoing their first period 
ann i their second period of training. 

18. Recess Work.-The progress in the fair-mapping of the 
current season's sheets WJS retarded owin(J' to the arrears remainin(J' 

~ M 

over from the pre,·ious year, and to the fact that No. I Party had a 
summer fi~hl seuson this year. It is hoped to complete all arrears by the 
end of next recess. 
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Tlw fair-m:tpping of the following sheets of the cnrn>nt and 
previOus ~eason·~ ~ur,-ey remained for completion on SOtb September 

19:?1.:-
~heet:s un ·the one-inch scale 

Sheets on the two-inch scale 
Sheets on the half-inch scale 
Town-guide m11ps 

Of these, 12 will be submitted for 

October. 

• 

26 
1o 

3 

5 
publication before the end of 

19. Records Section.-Triangulation data for 10 degree sheets 
were compiled. All triangulation and traverse records were re-indexed, and 
a report prepared sho,.;ng all triangulation and traverse work in the Northern 
Cirele area, execute<! prior to 1905, falling in sheets which hn,·e not been 
snrveye~"l on the modern system. 

20. Particulars of special work done by Nos. 2, 22 and Sind-Siigar 
Parties will he found on pages 20, 46 and 4i. 

SOUTHERN CIRCLE < •·irl• Index map No. 11. 

21. No. 5 Party.-This party surveyed au area of 3,871 square miles 
on the one-inch scale in the north-east portion of the East Khiindesh 

_district of · Bombay, the Amraoti and Buldiina districts of Ber:ir, the 
Indore .State of Central India imd the ~Iakrai State and Nimiir dioh-ict of 
the Central Provinces. It also triangulated an area of 2,199 square miles 
in the Bhopiiwar Agency, the Amjhera and Uijaiu districts of Gwalior 
State. the States of Dewiio and Indore of Central India and the north
west corner of the Nimiir di>trict of the Central PrO\·inces. The country 
consists of jungle-clad hills, well wooded cultivated plains and the elevated 
plateau around the city of In,!ore. 

22. No. 6 Party.-The. head-quarters of the party remained at 
Baugalore throughout the year and completed the fair-mapping of 4,602 
square miles~ on various scales, -of Biisbire and Shirp.z in Persia, Secunderiibiid, 

Boliirum, ancl the :.Iahbiibnagar district of Hyderiibiid (Deccan), 
Kolar district of .1\Iysore and Anantapur district of Madras. 

An area of GiO square miles in the Mahbiihnagar district of llyderiibiid 
(Deccan) was triangulated with supplementary points for the forward 

season's topo~raphy. 
. 23. No. 7 Party.-This party surveyed an area of 5,243 square miles 

on different scales in the Guntfir, Nell ore, Kurnool, Cuddapah and 
Anantapur districts of· Mailras and the Koliir and Tumkiir districts of 

Mysore. 
The country surveyed is partly flat, open and cultivated and ·partly 

hilly and jungle-clad. 
24. No. 8 Party.-:-This party surveyed an area of 5,161 square 

miles on th~ two-inch and one-inch scales in Riimniid, 1\Iadura, Tanjore 
and Coimbatore districts of J\Iadras and Travancore State. The area 
surveyed consisted chiefly of flat c()astal plains irrigated by numerous tanks, 

·but also included a portion. of the Palni hills and high hills in Travancore 

State rising to a height of 8,841 feet at Anaimudi, the highest hill in 

Southern India. 
25. The report on the survey of cantonments and military stations 

undertaken by No. 20 Party appears on page 20. See also page 47, para. 69. 
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26. Training Section.-The- three probationers of the Upper 
Subordinate Service who remained under instruction from the previous 
year completed their course on the 31st October 1920 and were then 
transferred to parties. The new class of Upper Subordinates consisting 91 
14 probationers joined on 3rd January 1921 and were put through a 
abort course of plane-tabling, triangulation, traversing and levelling. One 
probationer was allowe~ to resign on 3rd .June 1921. Eight will be 
transferred to parties so as to join at the commencement of the 1921-22 

'field season,- and the remaining five will continue training for a few months 

longer. 
21 pupil surveyors were under training at the commencement of 

the year ; of these 4 were discharged during the year as being unlikely to 
make ,..efficient surveyors. 7 pupils were transferred to parties during the 
year, the remaining 10 were retained till the end of the year for further 
instruction. 

22 new pupil surveyors were recruited between August 1920 and May 
1921. During recess they have received preliminary training in drawing 
and plane-tabling. ' 

27. Recess Work.-27 one-inch sheets out of 50 surveyed during 
' ' the year under report were received in the circle office up to the 30th 

September 1921. All the remaining sheets will be fair-mapped before the 
i!lose or the r~cess season. 

There wus no original half-inch survey carried out during the year. 
There are no arrears of drawing from previous season's work. 
28. Record Section.-This section- was formed on 1st May for 

the purpose of dealing ~th triangulation and traverse data of the circle 
and preparing the triangulation pamphlets and charts. Nine pamphlets 
.and charts were prepared and submitted for publication during the year. 

EASTERN CIRCLE (vide Index map No. l). 

29. No._ 9 Party.-This party surveyed an area of 3,000 square 
miles on _the scales of It inches and 1 inch=1 mile in the 
neighbourhood of Calcutt11 and in Bihiir. Work fell in the Hooghly, 
Midmtpore and Twenty-four Parganas districts or Bengal and the Monghyr 
district of Bihiir. 

South of Calcutta, work covered the reclaimed urea of the 
Sundarbans in the Twenty-four Parganus district, and progress was much 
interfered with by tidal creeks and forests. Drinking water was bad, 
and the health of surveyors suf!'ered considerably. 

In Monghyr district the one-inch preliminary sheets prepared from 
recent cadastral surveys were found very accurate, and the supplementary 
survey carried out amounted to little more than the survey of th~ more 
hilly parts anrl the contouring of the remainder. -

A large number of pupils were traine<l by the party during the 
• year. , 

30. No. 10 Party.-This party surveyed an, area of 3,1'43 square 
miles on the half-inch scale in the Putao district, in the unadministered 
territory of the Hukawng valley adjoining the i\Jyitkyinii district of 
Upper Burma and in the tribal territory, locnUy known as "The Triangle", 
between the Mali Hka and N'mni Hka branches of the Irrawaddy. It 
also triangulated :J,594 S<lU~re miles in ad\·ance for topographical surveys 
on the half-inch scale, in unadministered territory adjoining the 1\Iyitkyina 
and .Upper Chindwin districts. The area s.urveyed in the Putuo <listi·ict 
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consist.od of a broken mass of hills cowre..l with dense jungle, exteu,lina 
~ 

from the X"mai _ Hka at an altitude of 2,000 feet to the Irrawaddy-
Salween divide, at an average altitude of 12,000 feet, with p..•ak. ri,ing 
to nearly 14,000 feet. Almost the whole area in the Huknwng valley 
was covered with dense jungle and comprised a levd plain oro,sed by 
numerous big streams and bounded on the north and east" hy high hill 
ranges rising in places to 11,000 feet. 

31. No. 11 Party.-Survey operations were continued in Lower 
Burma, in the )!ergni district. 1,494 square miles were snn·eyed on the 
one-inch scale and 2,012 square tuiles triangulated in advanc~ for tldnil 
survey, 355 of which consiste<l of redsion of last season's work and 
connection. with Siamese triangulation. 

The party also carried out the tn•ven;iug of the boundaries of live 
reserved forests in the Amherst district, 275 linear miles bein~ tran~rsed 

and 1,297 square miles of triangulation being carried out in this area. 
The country sttr\·eyed in the .Mergni olistrict comprise•! the source 

and upper waters of the Ngawun, the upper reaches of the ·Lenya river, 
portion of the boundary between Burma and Siam, and some coastal 
areas near Bokpyin. The inland area consists of •lense impenetrable jungle 
covering deep valleys and intricate hills, rising to a height of over 3,000 
feet, and the constn.l areas are- tnangrove swump cut up hy numerous 
tidal creek<. 

32. No. 12 Party.-This party sttr,·eyed an area of 2,iuti "'tnar~ 

miles on the two-inch_ and half-inch scales in the •listricts of Xow"OD" 
I'> M> 

Ciichiir and Khiisi and Jaintiii Hiiis. An area of 2,752 ••1nare mileH of 
triangulation an1 ::l26 linear miles of traversing (covering an nre11. of 24X 
square miles) was carried out in the distriC'ts o£ Xowgong, 8ihsii.g-ar, 

Niigi!_ Hills, C'iichiir and ~fanipur State, in a<lvance of •letail survey. 
The area surveyed in Xowgong was flat ~country, partly cnltimted 

and partly covererl with high grass an1l trees. The remaining 1li!-!trict8 
consisted of partly open hut mostly •lensely woo•le•l hill• rising to i.hout 

5,600 feet. 
33. No. 21 (Burma Forest) Party.-The work •lone hy this 

party ·is 
page 19. 

included in that shown in Forest Surwys, 
See also page 48, para. 72. 

Easb•rn Circle, 

The area over which operations extended ts hilly, rangmg- in ultit1111e 

from 200 to 5,000 feet and covered with dense forest I{I'Owth. 
34. Training.-This was carried out by Xo. 9 Party awl in the 

Maymyo Survey School. In addition to 1 Class II und 2 Upper Subordinate 
officers and 3 soldier surveyors, 6 second year and 19 tirst year pupils accom
panied No. 9 Party to the field and 14 new pupils were entertaine•l at tho 
beginning of the recess season. The average out-turn of the pupils was 
encouraging. During the year 4 pupils were discharged nnrl :2 soldier 
surveyors· and 8 pupils have been drafted to parties. 

At Maymyo 52 pupils, mostly Burmans, were at tlitfercnt times under 
training. Of these, 24 were discharged or resi~'lled, nfter Vltrying period~-; of 
instruction, 10 have been drafted to parties and 18 retained for further 
training. It is early yet to judge ·whether recruiting .in Burma will g-ive 
good results. The pupils of the Maymyo school will he employed next tielrl 
season on the actual survey of Kalaw forest and of a portion of !llaymyo. 

35. Recess Work.-The sheets which had to he rlrnwn by the parties 
of the Eastern Circle during the recess season numbered 5!1, indwlin;.: 1(J 

'forest' sheets and 18 sheets which were in arrears from last year. Hy the 
30th of September, 9 of the arrears sheets and 7 of the sheet• snn·eyerl 
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during the year were received in the Eastern Circle office. 
of the remainder will be despatched from parties by the 

The great majority 
close of the recess 

season on October 31st and special arrangements have been made to 
complete the wapping of the others before next recess season. 

36. Record Section.-A small section for the preparation of triangu
lation data and charts for publication in the triangulation pamphlets was 
foTUJed early in-the year. It -prepared 10 pamphlets and charts before it was 
disbanded, at tfie beginning of the recess season, owing to the staff being 

' re.<JUired for other work. 
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!I.-FOREST SURVEYS. 

37. Details of the topographical surveys of re,erved fores~s 

execut~d by field parties of the Sun·ey of India for the year nuder 
report are given below. In the majority of cases the surveys were 
carri~d out on the two-inch scale, but in special cases the four-inch 
and one-inch scales were used. Boundary surveys were made where 
required, and plots prepared on the four-inch scale. 

NORTHERN CIRCLE. 

38. United Provinces. Kuma.un Forest Circle.-In the North 
Garhwal Forest Division, 8 square miles of reserved forests were surveyed 
on the two-inch scale, and an area of 260 square miles (including non-~ 
forest areas) was triangulated in advance for future surveys on the two
inch scale. 

In the South Garhwal Forest Division, 170 square miles of reserved 
forests were surveyed on the two-inch scale. 

In the Central Almora Fo·rest Division, 37 square miles of ·reserved 
forests were surveyed on the two-inch scale. There are four-inch uncon· 
toured maps of 14 square miles of this area. In addition an area of 180 
square miles (including non-forest areas) was triangulated in advance 
for future surveys on the two-inch scale. 

In the East Almora. Forest Division, 187 square miles of reserved 
forests were surveyed on the two-inch and 22 square miles on the one
inch_ scale. There are four-inch uncontoured maps· of the latter area. In 
addition an area of 840 square miles (including non-forest areas) was 
triangulated in advance for future surveys on the two-inch scale. 

In the Ranikhet Forest Division, 64 square miles of reserved forests 
were surveyed on the two-inch scale. 
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.. SOUTHERN CIRCLE. 
39.· Madras. II Forest Circle.-ln the Gunt,;r Forest Division, 

areaR of 562·50 and 34·68 square miles of the reserved forests were 
surveyed on the .two-inch and one-inch scales respectively as follows:-

Name. 

Andugulapiidu R. F. 
Koppukonda 
Nii.yanipii.lcm 
Bollilpalli " 
Guttikonda. 
Jiinaplidu 

Sitilrampuram 

Konanki 
N ema.lipuri 
MrL<linapidu 
Tangcda 

Rcgulngadda 
Verno. va.ram 
Govindapura.m 
V cnkn.tiiyapiilem 

Pillutln 
Goli 
Tumurkota 

Pasvcmula. 

Knndlnguntn 
Gangla.gurita 

Mutukiiru 

Kn.kirala 
Da.ida. 
Giimiilnpiidu 

Diichcpalle 

Vinukofida 
Muppillla 
KopparfLDl 
Kii.kutlnpallc 
Mnmliidi 1 
1\Ia.ndiidi 2 
Veludurti 
Piilmriiyi 

1\Iiidugn.la 

DUrvcmula 

.. 

.. 

.. .. 

.. 

.. 

.. 

.. 
" 
" .. 
" 
" .. 
.. 
.. 
" .. 
.. 
" 

R.F. 

.. 
.. 
.. 
.. 
.. 
" 

.. 

Area. in 
square miles. 

8'06 
18'01 
2'19 

94'51 
73'60 
5'20 
1'54 
7'95 

16'46 
17'71 
4'87 

5'07 

3'21 
6'04 

(part) 9'44 
4'20 

R'86 

.••• 11'53 
35'09 
78'82 
31'33 
87'00 
33"59 
4"96 
2'10 
1'16 

Total 662"50 

12'32 
4'24 
1·oo 
0"04 
3'16 
1'68 . .. 5'68 
1'08 
3'56 
1'92 

Total 34'68 

III Forest Circle.-In the Nellore Fo?·est Division, areas of 72·38 
and 29·54 square miles of the reserved forests were surveyed on the 
two-inch and one-inch scales respectively as follows:-

Name. 

Nandana,-anam R. F. Block A. Extn. A & A, 1 
Ditto Block B. 

Vcdullacheruvu R. F. 
Hiljipuram 
Ko.nigiri Hill 

.. 
" 

Musunfiru " 
Peda Chcrliipalli ,. (part) 
Pcda Alavalapiidu .. 

Area in 
square miles. 

... 23'83 
24'97 
11'88 
8'18 

... 8'18 
.... 1'62 
... 1'20 

2'57 

Total ... 72'88 
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Kame. 

Yeligonda 
Dasaripalli 
Ri:iriguntapalli 

Inimerla 
Guvvadi 

Tot alacheru\"Upalli 

R. F. 

I part I 
l 

I •• ) 

Total 

Ares in 
square mile& 

15"70 
1'22 

2'16 

6'48 

1'04 
2'88 

29'54 

HI 

V Forest Circle.-ln the Madura Forest Division, an area of 
48·628 square miles comprising the "Ampthill Downs" Reserve was surveyed 
on the two-inch scale. 

EASTERN CIRCLE. 

40. Assam. Western Forest Circle.-In the Cacluir Forest 
Division, 68 square miles of Krungming and Langting Mupii Forest 
Reserves were surveyed on the two-inch scale. In the Khasi and Jaintia 
Hills Forest Division, 48 square miles of Saipung Forest Reserve were 
surveyed on· the two-inch scale. 

Eastern Forest Circle.-ln the Nowgong Forest Division, 1i square 
miles of the Rangkhang, Hojiii and Habaipur Forest Reserve• were 
surveyed on the two-inch scale. 

187 linear miles of traversing was carried out in the reserve~ above 
mentioned, of which 100 linear miles followed no well-defined natural feature. 

41. Burma. Delta Forest Circle.-In the Bassein Forest 
Divisim>, 405 square miles of triangulation and 186·3 linear miles of 
traversing, covering an area of 245 square miles were carried out in the 
Podaw, Kyeintuli, Sitsayan, Shwemyindin, Kungyaung and Kyetpaung 
Reserves. In the two last reserves the completion of the traverse work had 
to be postponed because of khedda operations. 

Tenasserim Forest Circle.-In the Ataran Forest Division, the 
boundaries of the following reserves were traversed:- Dali Reserve and 
Extensions, Kyaikkamaw Reserve and Extensions, Tagundaing Reserve, 
Kyonkawun and Moulmein Fuel Reserves. The total linear distance 
traversed ~vas 2i4·60 miles and the approximate area covered by these 
reserves is 327 square miles. 

In the South Tenasserim Forest Division, 190 square miles of the 
N ga wun Reserve Forest were surveyed in the course of the ordinary 
topographical surveys on the one-inch scale. 

Northern Forest Circle.-In the lilansi Forest Division, an area 
of 68·8 square miles was surveyed on the four-inch ,scale including the 
whole of H welit and parts of Mode and Chaunggyibya Reserves. 

Southern Forest Circle.-In the Meiktila and Soothern Shwn 
States Forest Divisions; areas of 45·1 and 58·2 square miles respectively 
were surveyed on the two-inch scale of the following reserves:- Yupadaung, 
Wetpyuye Ye-E and Magwe. A small portion of the Magwe Reserve was 
surveyed last year. 
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!H.-CANTONMENT AND LARGE-SCALE SURVEYS. 

42. No. 2 Party.-A section of this party carried out the third 
biennial revision on the four-inch seale of the four sheets of Delhi and 
Vicinity including. 58 square miles in Imperial Delhi. and D~lbi _ ~ew 
Cantonment and 76 square miles in the vicinity, outside Imperial hmits. 
Only very minor changes were disclosed other than those due to buildin~ 

opera tiona. 
The cost-rate of the revision is P.a. 45·1 per square mile and that of the 

fair-maps, which will be s~bmitted for publication early in November 
1921, Rs. 15·0 per square mde. • 

43. No. 20 Party.-Dnring the year under report the party com· 
pleted the survey of the following cantonments and military lands on the 
sixteen-inch scale:-

Wellington, Wellington Sanitary area, Wellington Catchment area, 
Aravangbilt (Aruvankadu) Cordite Factory grounds, Kiirteri Cordite Factory 
grounds, water supply channel from Bairani stream to the Cordite Factory 
boundary, drinking water supply channel from Dodabetta to Cordite 
Factory boundary, High Tension line from Kiirteri to Aravangbiit 
(Aruvankadu), Kaity rest camp, Lovedale Estate and extension for Lawren~e 
Memorial School, ground on which military buildings are erected at 
Ootacamund, Cannanore, West Hill (Culicut) and Velicbi military lands. 

The surveys of the following biiziirs on the sixty-four-inch scale were 
also completed:- St. Thomas's Mount, Poonamallee, Palliivaram and 
Cannan ore. 

Tho surveys of the Bangnlore Civil and Military Station on tli'e 
sixteen-inch· scale and of the General, Shiile, Halsiir biiziirs and Arab lines, 
Ban galore, on tlie scale of one inch= fifty feet are in progress and almost 
completed, 

The traveraing and triangulation of Deoliili for a sixteen-inch survey' 
hne been completed. 

· The levelling of 50·9 linear miles wus undertaken 
on which to base traverse 
mile. 

heights, at a cost of Rs. 
in cantonments 
83·9 per linear 

The fair-mapping of the following cantonments and military lands 
have boou completed during the year:- Secunderiibfid Cant.onment and 
biiziir, Palliivurnm Cantonment and biiziir. 

87 sheets have been fair-mapped and submitted to press,· 61 more 
sheets have been completed and 83 remain to be completed. 

The out-turn on the sixteen-iU:ch scale, of original survey, was 9,111 
acres nod revision survey, was 5,583 acres. On the sixty-four-inch scale the 
out-turu of original survey wns 283·5 acres. In addition 489·4 acres of 
original survey have been carried out on the one-inch = fifty feet scale. 

The cost-rate of original detail survey on the sixtee~-inch sc~le was 
Rs. 1 ·1 per acre and the average daily out-turn per surveyor 14·7 acres, 
the cost-rate of revision survey on this scale was Rs. 1·8 per acre and the 
daily out-turn per surveyor 12·4 acres. 

The cost-rate of original survey on the sixty-fou~·incb scale was 
Rs. 7•0 per ncre and the average daily out-turn per surveyor was 1·7 
ncrea. 

Tbe cost-rate of 
was Rs. 28·3 per acre 
ncre. 

original survey on· the one inch = fifty feet scale 
and the a'•erage daily. out-turn per surveyor ·o-55 
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The cost-rate of triangulation for aU scales of sur\'ey "'"" Re. 0·3 per 
acre .. 

The cost-rate of trat'ersing for all scales was Rs. iu·O per linear 
mile, the at'erage number of stations being 9 per linear mile. 

The total area fair-mapped was 23, iU acres on the sixteen-inch 
scale, 236 acres on the sixty-four-inch scale and 238 acres on the one 
inch = fifty feet scale. 

The cost-rate of fair-mapping on the sixteen-inch, sixty-four-inch and 
one inch= fifty feet scales was Re. 0·6, Rs. 15·1 and Rs. 39·2 respecti\·ely 
per acre. 

Alphabetical 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 of 1920-21. 

(1) Agar Cant-onment. 123) Jullundur Cantomu~nt. 

(2) Aumngiibi\d do. 124) Killka do. 
(3) Bakloh do. (25) Karupt~t' do. and Bizlr. 
(4) Baliin or Thnth (Dalhousie) Camp area. (26) Lantlour tlo. 
(5) Batmu Cantonment. 127) Mct'nn do. aod Bilziir. 
(6) Chaman do. 128) ~nsictibii.d do. do. 
(7) Chitriil .Station. 129) Nimaeh do. do. 
(8) Debra Diin pantonment. (30) Peshiiwn.r do. do. 
(9) Deoli do. (31) Qucttn do. 

(10) Drazindn Out Post. (32) Qucttn Fort. 

(11) Drosb Cantonment. 183) Qucttn Ch·il Station. 

(12) Delhi New do. 134) Rijkot Cantonment. 

(13) Erinpurn do. (35) Rii.wnlpindi do. 

(14) Fort Lockhart. (36) Sahllmnpur Remount DepM. 

(15) Ghnirat Station. (87) Sanitwnr Cantonment. 

(16) Guno. Cantonment. (88) Saugor do. 

(17) Hangu do. (89) Si~lkot do. 

(18) Hiipur (Biihfigarh) Remount DepOt. (40) Simla Indian Infnntry Lines. 

(19) Hosiir do. (41) Sitilh•ldi Fort (Nilgpur). 

(20) Jandoln Out Post. (42) Th•l Cantonment.· 

(21) Jnttn do. (48) Top• do. 

(22) Jhelum Cantonment. (44) Zilm Out Post. 
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IV.-THE TIUGONO.METRWAL SURVEY. 

GEODETIC OPERATIONS. 

No. 13 Party.-Astronomical, No. 14Party.-Pendul~ 
No. 4~~ Party.-Trianguiation, and No. 19 Party.-Base L~e 
Operations.-No field operations were carried out by these four p_artles, 

. the personnel being employed at the Headquarters offices of the Tngono· 
metrical Survey, or on special duty. 

45. No. 16 Party.-Tidal Operations.-Tidal registrations were 
carried out by means of self-registering tide-gauges during the year 
under report at the following stations:-

Hto.tionA. 
Date of 

commencement 
of ohHcrvntions. 

1. Aden .•• ···I 1879 ·•• . I 1so8 .•• 
2. 1\nrllehl ••• ••• 

1
·t IHBI · .•• 

8. llombay(Apollo Bnndnr) 1878 ••. 
4. !Jembny !Prince'• Dock) 1888 ••. 

1 188o .•. 
G. Mn.drru ··· ... ~ ncatnrtcd 1895 
6, Kiddcrporc ... 1881 .•• 
7. Hangoon •.• 1880 .•• 

I IBRO ••• 
· · · l Hc•tnrtcd 1900 

8. Moulmcin 

o. Port Dlnir •.. 1880 .•• 

Date of 
closing of 

ohKCrvations. 

Still working 
1880 

Still w.orking 

" ... 
1800 

Still working 

" 
" 1886 

Still working 

" 

Number of 
years of 

obscrvntions:. 

42 

''!g 153 
43 
88 
10 l 36 
26 I 
40 
41 

1~ 118 
41 

REMARKS. 

*With a small 
tide-gauge. 

In •ul•lition to the above, the actual times and heights of high and low 
water at Bhannagar, Chittagong and Akyab, wore observed on watches and 
tide-poles undor the orders of the Port Officers concerned, who forwarded 
tho•o results monthly to this office. 

Hou;·ly readings of the height of the. water, read against a tide-pole, 
wore taken at Basrnh throughout the day and night, and were supplied 
to thiH office weekly by the Director; Inland Water Transport, Mesopotamia. 
'l'ho ob•orvntions for tho your commencing lst January 1920 were reduced 
bY. harmonic nnulysis, und the constants thus deduced were used in the 
computations of data for the Busrah tide-tables for 1922. 

'l'hoso data were funvarded to the Director, National Physical Labo
.mtory, Teddington, Englund on the 6th January 1921, and' were used 
for tho propnr••tion of the 1922 tide-tables with the aid of the tide-pre
dicting muchino. 

Tho· tide-tables· for 1922 for Basrnh were received on the 26th and 
29th September 1921, and huve already been despatched to the port 
officiuls requiring them. · 

The tide-tabl<·s for 1922 for the Indian ports have not been received 
us yot, but intimation was received of their having heen despatched from 
Englund on tho 12!h August 1921. They are expected to be received in 
lndiu Bhortly, und will be distributed to the various port officials as 
soon us possible after their receipt. 

Tidal registrations at the nine observatories still; working have been 
curried out satisfactorily, and will he continued during the coming year. 
During the past yeur these obser1·atories were all inspected. 
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46. The following table shows the annual and deeadal percentages 
of errors in the predicted times and heights of high and low water at 
the 9 stations where observations h:n·e been taken by self-registering 
tide-gauges :-

PERCESTAGE m· ERRORS IS PREDICTED TUIES ASD HEIGHTS. 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 

,; I L'i HEIGHT. ~ I I:s TI:UE. : Is HEIGHT. ~ I L'< TrnE. ~ 
0 .2 ' ' 
-~ 

Within 8 I Within-.'. 
-;; I Within I Within I W~thin ''-Year. 00 Within 00 

'0 15 minutes inches of of Wl'!nn '0 1lS minutes · S inches of 0 meru: 
~ of actuals. actunls. range at 

~ I of acturus. acturus. I :';,'J:~. Q 0 

-" sprmgs. -; 
lll.W.-I.W. IJ.W.-LW. I;.W,-LW, 

E s " D.W'.-L.W. D.W.-L.W. lf.W.-L.W. z z 

1911 6 84 84 I 98 99 97 98 3 65 51 68 66 

I 
90 90 

1912 ·. 6 82 82 97 98 97 98 4 70 58 74 62 94 91 
1913 6 83 82 97 97 98 99 4 68 55 70 68 94 88 
1914 6 77 79 96 97 98 98 3 75 67 71 55 92 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 68 78 62 98 87 
1917 6 75 72 96 98 96 97 3 78 65 69 64 92 88 
1918 6 88 82 97 97 97 96 3 76 68 66 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 66 64 62 89 86 

Avera!!e of 
I 

80 97 98 74 62 I 70 63 92 89 ten years ... 81 97 98 ... 

47. Tide-predicting machine.-This machine, which has boon used 
for the prediction of the tides of India and the adjacent coasts since 
1879, was originally erected at the observatory of the India Stores Depart
ment, London, under the control of Mr. Edward Roberts. In 1905 the 
instrument waa transferred to the control of the Director, ~ational Physical 
Laboratory, Teddington, England, under whose direction the prediction of 
tides for Indian ports has been completed up to the end of 1922. In 1920 
it was decided that the future prediction und publication of the tide
tables for Indian ports should be carried out in India by the Survey 
of India, who would commence the prediction of tides for 192!l. The 
tide-predicting machine was accordingly despatched from England, and was 
received in Dehra Diin towards the end of September 1921. On being 
unpacked it was found to have been badly damaged in transit. Arrange
ments are being made to have the machine repaired, and as soon as thi• 
is completed the machine will be erected and the prediction of tides for 

1923 will he commenced. 
48. No. 17 Party,-Levelling.-Four double und one special 

detachments were employed during the past season on the levelling opera

tions summarised below :-
(a) In Bengal and Bihar, for Nadia Rivers Scheme. 

( i) From Tinpahar to Jiiiganj. 
(ii) From Chakdaha to Berhampore. 

(iii) From Berhampore to Jayrampur. 
(iv) From Berbampore to Jiaganj. 
{v) From Poradaha vi<t ~ator to Rautara. 

{b) In Einar, for Irrigation Department; 
From Darbhangii to Bugahii by the B. B. and C. I. 

Railway. 
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(") In tlt.e (Jniu,rl Provinces, for the Siirda Canal Project. 

(i) From Pilibhit to Mailani. 
(ii) From Shiihjahiinpur •:ift lfailiini, Khen-Lakhimpur to 

Sitiipur. 

(iii) From tiitiipur to Luckoow with a hranch line to 

Jlffidhoganj. 
Sultan pur 

(iv) From Lucknuw ?.,'it I lliie Bareli and to 

FyziiLiid. 
(11) From Sultaopur to Allahabad. 
(vi) From Shahjah<inpur to Baghanli. 

(d) In tfte Un·ited "Pr01Jinces. Revision work due to loss of old 

bench-marks since 1867-68. 
From Barcilly to Pilibhit. 

(e) In /lomba11 and Balncltist<in, for the Sukkur Barrage Project. 
From Jacobab.id viti Sehwan to Hyderabad. 

ThiH line was levelled on the system for high precision work and 

fon11s part of line 101 .of the new level net of India. 
(/) In tltc lfnitcd P?·ovinccR and fl,ljputana, for the new level 

net of India. (Line 107). 
From Muttra to Miirwiir Piili. 

(f/) /~• tit~ Cit11 trnll euvirons oj /,<!!tore. Tertiary levelling for 
tho city Hanitation scheme.· 

The total out-turn consisted of 6~.5 miles of primary levelling, 1,314 
miles of secondary levelling and about 75 miles of tertiary levelling. 

Qf this, 1,725 milCH of Je\·eiJing, mainly Secondary, were executed 
nt the rcqueRt of Local Governments, lrri~ation departments, &c. 

'fhe height• of .55 primary, 1 ,O:lO Becondary and 259 tertiary bench-

wnrkH were determined. .. 
A now hanrl-hook on Levelling of PreciAioo was published during the 

your. 

MAGNETIC SURVEY. 

49. No. 18 Party.-Magnetic.-The declination, horizontal 

force and vertical force mugnotogruphs continued in operation throughout 
tho your ut the Dchru Diin and 'foungoo observatories, and daily absolute. 
magnetic observations were taken regularly by the observers in charge. 
The obsorvntorio• were viRited during the field season and observations 
conai•ting of dccliontion, horizontal force and dip were taken for the 
comparison of instruments. The Kodnikiioul and .Aiibiig observatories, 
under the control of tire Meteorological Department, were also visited by 
the officer in charge of tho magnetic Snt\·ey for the same purpose. 

Ob•c-rvatio11s ttl. Repeat St<ttions.-Six repeat stations at ·even dis
tances apart, most of them en 1'o1tle to tho observatories, were selected 
nod observed nt this field season. The stutioos will be visited annually to 
take mnguotic observations with the object of ascertaining in what yea~, 
during the intot\'al of the 5-yeurly obser\·utions at all repeat stations, an 
upprcciublo chnnge in the curye of secular change is indicated, so that it 
may he po•siblo to dctermmc with grouter uccuracy the rate of aminal change 
which the 1nngnotic elements undergo in different parts of India. 

Reducliun of obsc>'Valio11s to epoch.-The reduction of the observations 
ut the field and repeat stations in Iodin, which was lust year reported to 
be under revision, is now well in hnnd nnd will be completed about the end 
of the your. 
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Great magnetic siQrm.-A ma,<n1etic storm of great inte~sity, which 
seriously interruptoo the working of the telegraphs in India, was recorded 
at the observatories from the 13th to the I ith May 1921. The magnitude 
of the storm was greater, and its duration three times longer, than the 
big storms of the 11th and 12th August 1919 and 22nd March 1920. 

The Magnetic elements at observatories.-The computation and 
tabulation of the pro\isional values of dip, declination, horizontal force 
and vertical force for the three observatories Debra Dun, Toungoo, and 
Kodaikanal, for the year 1920, h1we been completed : the mean nuues 
of ·these elements derived from all days, e:<cluding those of l!""at 

disturbances, are given in the table below:-

MEAN VALUES OF THE MAGNETIC ELEUE:!.'TS AT OBSERVATORIES IN 1920. 

La.titnd~ Horizontal I YPrtical 
Observatory. & Dip. Declination. Fol'('(', .Foret'. Longitude. 

I 
I 

0 . . . c. o. s. C. G. S. 

1 3o 19 19 N) 
Dehra Dun ... 

( 78 19 E j 
N44 59·9 E 1 52·0 ·a:w.;t ·:!~949 

3 

118 ,j,j ~N} Toungoo ... N 23 7•7 w 023·7 •3!1114 ·tui07 ·- 3E '96 _, 

(10 13 .50 N ( 
Kodnikanal ... 

(77 46 E) 
N 4 36·1 WI 49·9 ·37iSi ·tH042 .,. _, 
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PART 3.-0FFICE WORK. 
I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE (vide Index maps at end). 

50. Brief reports of th~ work carried out during the year under 
review in the six offices administered by the Map Publication Office are 

given in paras. 52 to 56, 64, 65 and 7o. 
Work under war conditions having ceased, requisiti~ns by the 

Army for maps, &c., have resumed normal proportions. 
51. The classes of maps for the publication of which the Head 

Quarter Offices ore responRible are as follows:-
(a) 'l'opograpbical maps on the one·inch scale. 
(b) Topographical map• on the half-inch scale. 
(c) Topo~'l'aphical maps on the quarter-inch scale. 
(d) (i) Geo1,'1'aphical maps on the 1:1,000,000 scale (about 1 

inch= 16 miles). 
(i·i) La Carte Internationale du Monde on the 1:1,000,000· 

(about 1 inch= 16 miles). 
(e) Geo~,,.aphical maps on the 1:2,000,000 scale (about 1 inch 

= 32 miles). 
(/) Genenal map• on the same and smaller scales. 

(g) Special maps. 
The progr,ess made in the publication of each 'of. these classes is 

detailed below :-
(a) Topographical maps on the one-inch scale.-Durina the 

" 
year 45 modern sheets have been published. 

Index mup No. 2 nt the end of this report shows the progress made 
in the publication of the modern one-inch public sheets and the foll~win"' 

' " 
tablo. gives the annual output of these sheets since the modern . topo-

graphical surveys were he!,'lln :r-

NUlaiDER OF ONE•INOII SHEETS FUlJLISHED. 

YPILrM nf pulJlicntion. Northern I Southern I Eastern I Circle. Circle. Circle. Total. 
-~ .. 

lHHIJ-Uj ... "' "' 4 I ". ;j 

l!IUi-OH '" "' w 15 22 a:J 
111118-011 "' "' "' 31; 3!l 68 142 
1111111-111 ... ... ". 72 41 69 18:? 
tni0-11 ... ... ... 61 39 25 115 
11111-12 ... ". ... 6~ 33 68 l5H 
11112-1:1 ". ... ... 104 60 68 22:! 
1111~-1-1 ... ... ". j( 38 49 
1014-Ut 

I. 158 ... . .. ... 9j 48 9 154 
11116-10 ... . . ... ' 85 69 50 ' 204 
111111-lj ... . .. ... 23 40 22 85 
11117-IR ... ... ... 18 12 13 43 
IUIH-111 ... ... ... 1 32 19 6 
1919-20 

6j 

1920·21 
... ... ... 15 3j 62 104 ... ... ... 15 11 19 •45 

Totnl publiMhrd ... i06 602 620 l,j28 

l,r<Jimhlo num,bor of one-inch sheets 
----

which will not bo publiRhod mving 
to tiJ(l nrt•n covered by th<'m b('ing 
mclndrod in tlw programme for 
8UfVl'Y and publication on th<> half· 
inch scnlo ... 

I ... ... 911 66-1 4i3 1,948 
--~ 

Approxinmtn numbrr rNunining for 
puhlim~tion ... ... 535 963 1,044 2,542 

Approxhnntf' numht'r of public one-
inch sh('cts in Indin ... . .. 2,152 2,029 2,037 6,218 

' 

• 
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In addition to the above, preliminary editions (in colours) of 20 one
inch sheets, prepared from modern revenue surveys, h:l\·e been published 
during the year pending their topographical revision. Also 1 provisional 
issue. 

96 modern one-inch, 29 preliminary editions of one-inch, and ·l!l old 
style one-inch sheets have been reprinted during the ye:1r. 

(b) Topographical maps on the half-inch scale.-4ldex map 
No. 3 at the end of this report shows the progress made in the public:>tion 
of the modern half-inch public sheets. This series now forms the tat"tical 

map of India, having taken the place of the quarter-inch maps in this respect. 
\ 

It was commenced in 1914; most of the sheets published up to date are 
reductions from the one-inch map, bat others are from direct half-inch 

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

NtrnBER Olo' lL\U'-IXCR $IIEETS PUDLlS.UKO, 

Y PS.rs of pnLlication. 

1914-15 
1915-16 
1916-17 
1917-IR 
1918-19 
1919-20 
1920-21 

Totals ···I 
Approximate totu.l nwnber of hnlf-

inch sheets in India. ... 

Drawn from 
compon(>nt 

one-inch sh('('t..q. 

21 
50 
59 
26 
al 
59 

246 

8ttiTt''ft>d on 
hn.lf-in~h seal(', 

I 
~ 
6 
6 
4 
8 
2 

31 

Total. 

•>. -· ,jl) 

BJ 
30 
39 
61 

., .... ... 
1,oao 

In addition to the above, a preliminary edition (in colours) of one 
half-inch sheet prepared from old half-inch material, has been published 

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

maps are prepared in "degree" sheets which include 1° of latitude and r 
of longitude, i;e., ·the area covered by 16 one-inch sheets, or 4 half-inch 

sheets. 
Index map No. 4 at the end of this report shows the progress made in 

the publication of the modern quarter-inch public sheets. 
The foll~wing table gives the annual output of these sheets:-

NUMBER OF "DEGREE'" SHEETS PUBLIBDED, 

Years of publication. 
' 

Northern 

I 
Southern 

I 
}~astern 

I Total. 
' Circle. Circle. Circle. 

1911-12 ... . .. ... 2 I 4 7 
1912-13 ... ... ... 3 I I 6 
1913-14 ... ... ... 4 3 2 9 
1914-15 ... ... 1 I :s 3 7 ... ' 1915-16 ... ... ... ... I 4 6 
1916-17 ... ... ... I ... 3 4 
1917-18 ... ... ... ... ... 4 4 
1918-19 ... ... ... ... 3 8 II 
1919-20 ... ... . .. 4 ... 4 8 
1920-21 ... ... ... 1 ... .... 1 

. 

Totals ... ... •••j 16 12 33 61 

Approximate number of "degree" sheets 
in India ... ... ... 170 140 140 450 
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in colours 
13 are in 

from comparatively modem_ surveys 

hand_. 
6 preliminary aheets 

have been published and 
In addition to the above, 1.5 modem public quarter-inch sheets 

have been reprinted during the year. 
3 "de!>Tee" sheet• have been prepared in No. 1 Drawing Office 

from the ohl engraved quarter-inch AtlaH sheets brought up to date and 
publiohcrl, (in black ·only) a; provisional isauea; and 18 of such sheets 
which were puhliHhe<i previously have been reprinted during the year. 
These 11provisiona1" debtTee sheets, includipg those in hand, no:w cover 
the 1,n-eater part of the area of India for which modem "degree" 

sheets are' not likely to he 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 6 new oheets of this series have been published, 4 sheets 
have been engraved and 23 oheeto have been reprinted. 

(ii) La Carte Internationale du Monde.-(Vi<k Index map 
No. G).-A full deocription of the geneais of this series· was given 
in the General Report for 1913-14; 2 sheets of this series have been 
published during the year. 10 sheets have been published up to date. 

(e) Geographical Maps on the 1:2,000,000 scale.-( Vide Index 
map No. 7).-No new rnap of this series was published during the year. 
It has been decided to engrave the sheets of this map on two platee 
only, one for outline and one for the hill features. 

(/J General Maps on the same and smaller scales.-The 
CDb'I'avcd plates of all theBe maps have been corrected and brought up to date 
aK far as possible during the year. 

( g J Special maps.-The/ annual edition of the Railway Adminis
tration rnap (on the scale of 1 inch = 64 miles) has been published during 
the year; four provincial maps and the map of India and Adjacent 
Countries (on the scale of 1 inch= 64 miles) have been reprinted. 

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

Most of the "Town-guide" maps, on the scale 12 inches = 1 mile, 
of several of the larger Indian cities, which were under preparation, 
have boon published. 

The "Town-guide" maps of - Agra, Barrackpore, Dum Dnm and 
Cawnpore were published during the year. 

A map of Mount Abu on scale 1 inch = 220 feet has- been 
published, 5 Cantonment maps were also reprinted during •the year. 

52. Map Record and Issue Office.-Durin~ the year unP,er report 
thor~ has boen a somewhat larger demand for maps than during the 
prev10us year resulting in an increase in map issues to government 
official•. 

The feature of this year's report is the heavy number of publications 
( depnrtmontnl and extra-departmental) received in this office for storage 
and. issue, v_iz., 435,745 copies valued at Rs. ·1,27,350 in excess of those 
rece1vod. durmg 1919-20, involving heavy work in dealing with receipts 
and reg•atration of printed maps. 

To meet the demands for more ·up to. date information jn respect 
of tho mapa that are amilable, a new catalogue has been prepared and 
will be issued shortly. 
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lssues.-FROll M.!P RECORD .!XD lsst'E OFFICE, 19:!0-21. 

I . I I Ox fusa p_,:y-
0" BooK DEBIT i'"'"-r (ro PRI- I FR1<1< IssUES 
(~ GoYER!\'"'liD"T V.\.TB L'-niYt- I(DEPARni&..""TA..l.' TOTAL. 

OFFicL!.U;). :m:.u.s A...'-n lU.P Axn TO L'"DL\ 
AGE..,-rs). OFFICE). 

YEAR. 

Number Xumberl NumberJ Number 
of "Value 1 of \aluP of Value ol Value 

Printro Rs. Printro Rs. Print.d Rs. Printed Rs.. 

I Copies. l CopiPS. Co piE'S. Copies. 

r\ De!"""t- i 69,280 6-1,88~ 3S,SSJ .W.934 56,661 2i,9o.) I 164,.>:.!6 1,38,723 

r·~ 13,6:!-1 Extra- 1,524,588 1,~1.o18 9S,H3 163 2i0 I 6')•) S9-l 1 5. 4 •l<l 

1920.2.1 depart- . --·· I .•. --
mental. ----

28,1?511,?8?,420 12,94,145 Total ... 1,593,868 2,06,402 136,?28 59,568 56,824 

1919·20 -1 Total ... 11,271,851 1,6:,82~1 136·::~ 55,468 ii,OH 50,SJ9 1,~So.SS6 2,73,150 

t9tS-t9-IToW ... 2,22;,oto 3,s.,os .. tot, ___ ~7.663 37,204 32,539 2,360.~36 4,tl7.2Si 
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Table IV.-Publications received in Map Record & 
Issue Office, during the year 1920-21. 

A.-From the Calcutta Printing Offices, (including the

Engraving Office). 
NUMBER 

·-~ .. ·1 
OY DIYYER~"T MAPS 

OF EACH CLASS 

RECEIVED. Value-. 
CIWJH of Mnl'"· Henle. CO}l1PS 

. 
printed. I Nt~W Rf.print8 

Publica~ and New 
tione. Editiom. 

"--- "- --- --" . - -

DEPARTMENTAL. 

GENERAL MAPS. 
&. 

MoJtl'l of Inr1i" Vnriomc 2 2,594 3,92()-

GEOGRAPHIOAL MAPS. 

Mnp of Inrlif~ I ":=:i~ mile~~~ 

Southr•m AHiu Snrim1 J :!l,OOO,OfKJ 

Inrlin urad AdjllC(mt C01mtriN1 Serir!S I: J ,ooo,ooo 6 2:3 13,870 20,53!1 

Lu Carte lntA•rm,tiormlo du Monrl(! l:l,OCIO,OO(I 2 600 600 

TOPOG RAPHIOAL MAPS. 

Qtuutl•r~inch, J\fn~1Hna "" 
)''=4 tniff•M 12 33 18,03(1 25,832 

Do. ~Proly. ~ 1 '' =4 mi1C>H' 37 12 26,690 39,474 

Do. ProvJ. 1 ''=.4 milr•HI :s IR 6,930 9,908 

Hull·h•c!J, Modr!rn tt'=2 mileH i4 7 40,700 59,553 

Do. ~r"ly.) 1"=2 tniJf'M I 500 ' 750 

Onn·incb, odHm 1''=1 milo 45 lJ6 i7,985 1,07,326 

TJo. ~Prr•ly.) 1"=1 mile 20 29 24,1:!4 35,076 

lJo. Provl.) 1"=1 mile I 100 150 

Oht Htylu slll'i•tK Vurious 49 12,049 16,576 
I 

SPEOIAL MAPS. 

Dil'ltrh~t Mn~1H ... 1"=4 milC's 2 IWO 413 
Adminildmt.wn RC'port:. MopM 1"=8 lllil{'8 2 100 38 

Provinnii,I MupM ... Vnrious 4 "2,681 4,695 
PlanH of CitioM aud Cantonments Vurious ,; .; 7,327 15,696 

Indmt Mnps Yurious 17 11,390 2,686 
Mil~enl11uii'OU!'I 1\lnpM Y1uious 22 17 24,5i7 19,855 

Total ... I 229 1 -~16 1 270.85713.63.~8; 

EXTRA-DEPARTMENTAL. 

MupH ... Vnrious 64 70 24,j,290 49,209 
PlanA lltul diugrtuuM Vnrious 1221 13 l.i!J4,04:.:! 63,6i8 
Illn11t.rntionM 66 •I W7,74:J 17,59-1 
Miscl•llntli'OUII 51 I 39 677,284 26,709 

Tota.l ... 1 3021 12611,624,35911.57,190 

Grand Tote.! ... I 531 1 44211.895,21615,20,270 

B.-From the Trigonometrical Survey Office, Debra Dun . 

Yurious ... I """'"I ... I 4,200 1 6,340 

C.-LETTERPRESS. 

1. Burvoy o( lndill Gl·noml U{'port, 1919-20. Price R 1 • 2 or 4•. 
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53. No. 1 (Head QUarters) Drawing Ofllce.-The organization 

of the office remained snbstantia.lly the same as last year. 

The work carried out by the various sections was as follows :
(1) The C&mpilation Sectio».-

' 

(2) 

(a) "La Carte Internationa.le du Monde au 1,000,000•''.-Two of 

the three sheets sent in for publication during 1919-20 
were published during the year under report. One 

sheet was completed and sent for publication. Seven 

new sheets were taken up. Outline patterns of four 
of these sheets have been supplied to the Engraving 

Office, the remaining three sheets are in hand. 

(b) The Southern Asia Series, scale 1: 2,000,000.-Five sheets 

were reported in hand last year, two new sheets 
were taken up this year. Of these seven sheets, 

complete outline patterns for four sheets and· partly 

complete patterns for two were supplied during the 

year to the Engraving Office. The outline pattern for 

(c) 

The 

(a) 

(b) 

the remaining sheet is in hand. 

llliscellaneons.-Originals for the following were prepared nnd 
submitted for publication:-

(i) Index chart showing limit of responsibility fur 

mapping and survey between the War Office, 

Egypt and India. 

(i·i) Type table for topographical maps. 

Print originals of the following were 
submitted for publication:-

prepared · ami 

(I) 
(II) 

Index to half-inch sheets of the East Persia Party. 

Index to F. 0. U. 0. half-inch sheets for the General 

Report (Confidential Supplement). 

(III) Index to publication of the one-inch, half-inch and 
quarter-inch and 1/M sheets for the Chief of the 

General Staff. 
Patterns for the following were supplied to the 

Engraving Office for engraving plates:
(1) Standard Index chart No. 92. 

(2) Index to lj2M sheets. 
Patterns for the correction and reprint of the layerecl 

edition of the 32-mile map of India were prepared. 

, Indexes were kept up to date. 

"One-~Iill·ionth" Section.-
Of the engraved editions (original and modernized) at 

the ·end of last year there were ten Aheets in hand, one 

new sheet was taken up during the year under report. 
Of these 11 sheets, complete outline and contour 

patterns of 7 were sent to the Engraving Office, 

patterns for the remaining four sheets are in hand. 

Helio editions.-( original). One sheet has continhed in band 

during the year. 

(c) The original of 1 sheet has been corrected and sent to 

press for reprint, and four other sheets for reprint 

(helio edition) are in hand. 
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(d) Miscellaneous.-A . type table for topographical maps, card 
indicator scales, colour patterns for the new map 
catalogue, corrections to the 1/M border specimen for 
reprint were completed and the original engraved patterns 
of two sheets prepared at Debra were corrected after 
examination before being sent to the Engraving Office. 

(!l) Tke Quarter-Inch Secti()r!.-Of the nine quarter-inch sheets 
(preliminary er)itions) ohown as in hand at the end of 1 last year, one 
oheet bas been completed and sent to press. Two have been completed 
and are ahout to be sent to press. The fair-drawing of two sheets is 
well advanced and the rough compilation of the remaining four sheets is 

finished and under examination. 
Eleven <JUarter·inch. sheets were in hand at the beginning of the year 

for reprint. Of these, three (modern) sheets and five F. 0. U. 0. 
sheets were corrected to date and sent for publication, one sheet 
(preliminary edition) was prepared from a print original of the outline 
and a new contour original was drawn, 'the completed sheet being sent 
for reprint, the remaining two sheets (preliminary edition) are completed 
as to print original of outline, but the drawing of new contour originals 

is still in hand. 
Five new quarter-inch sheets (preliminary edition) taken up during 

the year arc in band. The original of one sheet (preliminary edition) 
was corrected, brought up to date and sent for reprint. 

In addition, boundary colour guides for two sheets and a stump
shaded original for one sheet were prepared. 

( 4) The Jleprint Section.-Owing to the great increase in the 
reprint work and also to the heavy demands made upon the office for 
oxtra·departmental and special maps it was found necessary to divide 
the Mapping and Reprint Section into two sections, known as, the 
Reprint Section and the Mapping Section. The former deals now entirely 
with old style reprint work and degree sheets compiled from the Indian 
Atlas, nnd the latter with all special maps whether departmental or 
<>xtra-depnrtmcntal and all reprints of modern maps (vide sub-para. 5). 

'!'he work of the Reprint Section for the year was as follows:-
41 old style ( 15" x 30") one-inch sheets were corrected 

nod sent for reprint; of these 6 were fragmentary but 
were completed to edges; 16 sheets are still in hand. 

26 one-inch sheets were converted to moaern graticule, 
corrected and sent for ' reprint as 15" x 15" sheets, 
of these 15 were fragm-entary hut were completed to 
edges from nil available material; one sheet is still in hand. 

21 degree sheets were compiled from the Indian Atlas 
and other material and sent for 'reprint. Of these 5 
were fragmentary hut were completed to edges from 
1/M material. Twelve sheets remain in hand. 

17 degree sheets, compiled from Indian Atlas material, 
were corrected again•t office copies and sent for reprint, 
five sheets remain in hand. 

2 A tins sheets were corrected against office copies and 
sent for reprint_ 

Total number of sheets sent for reprint 107 • 

. " u , remaining in hand 34. 
The above out-turn represents a ao·f. increase 0\'Cr lust year. 
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Jfappin!J Section.-
125 modern topographical sheets were eorreeted and brought 

up to date ag-ainst office copies and sent for reprint, 2 
sheets remain in hand. 

The original of the 6-!-mile (departmental) Railway map of 
India was brought up to date and sent for reprint. 
Fh·e other miscellaneous eases are still in hand. 

(c) Press order proof eorreetions ha,·e been inserted on the original 
fair sheets of 2~0 modern topographical sheets nnd 
three 1:1,000,000 scale sheets after publication, correc
tions to fourteen modern topographical sheets are in 
hand. 

(d) The fair sheets of 25 special maps on ,·nrious scales have 
been drawn for otht!r government departments, &c., 
and sent to press. These include maps for H.R.H. 
The Prince of \\"ales tour, railway. census, conuuerciu.l, 
military and other maps. 

(c) Black prints of plane-table seetions of 16 sheets were pasted 
together and sent to the Photo.-Litho. Office for supply 
to parties of blue prints for fair-drawing. 

(/) Jllinor corrections to 1,800 stock copies of modern maps 
were made by hand, for the ~lap Record nnd Issue Ollice. 

(6) The Office Copy Section.-

(a) Additions and corrections haYe been entered on the existing 
"office copies" of 2,368 published sheets; 559 "office 
copies" of newly published or reprinted sheets have 
also been prepared during the year. 

(b) The miscellaneous work of the section included questions 
relating to revenue · sun·ey maps, and tho supply of 
authenticated copies of records to officials and privata 
persons. The areas of 7 4 newly published one-inch and 
half-inch maps were checked against tho Auxiliary Tables 
and the areas were entered in the Area-Register. 

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

187 cases affecting 257 fair sheets have been dealt with 
by this section during the year. 11 . cases affecting 
11 fair sheets remain in hand. 

In addition to the above current work, the section supplied scientific 
data to ·various officials, kept up corrections to Imperial Gazetteers, 
examined projections on copper of sheets in the Engraving Office, checked 
geographical names in various Survey of India publications, corrected 
press copies and prepared indexes for the same, drafted corrections to 
various Q.epartmental hand-books, type and conventional sign tables and 
border specimens; prepared diagrams illustrating professional orders and 
papers, and carried out much other miscellaneous work. 

54. Engraving O:ffl.ce.-(1) Engraving Section.-The engravers 

ha..-e been chiefly employed on-
(a) India and Adjacent Countries on the 1:1,000,000 scale.- Of 

the six plates remaining in hand, four have been completed 
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(b) 

(c) 

OFFICE WORK.-HEAD QUARTER OFFICES. 

and two are nearing completion. Of six new sheets 
' projected during the year, one is nearing ~ompletion, 

three are well in hand and two are projected only. 

"La Carte Intemationale du Monde", scale 1:1,000,000.-The 
two sheets completed last year have been published. Of 
the four sheets projected last year, one is approaching 
completion and the remaining three are well in hand. 
No new eheets were projected. 

Southern Aeia Series, on the 1:2,000,000 ecale.-One 
(Colombo) taken up during the year is completed, two 
(Brahmaputra and l\Iadrae) which remai~ed in hand from 
laet year are well advanced, and three new sheets are 
in hand, i,e., Bombay, Delhi and Calcutta, and one new 
sheet (N. Tibet) projected. 

(d) In addition to above, periodic corrections have been carried 
out on the plates of all the general maps of India Oll 

various ecalee. The boundary symbols of most of the 
1/32-mile index sheets have been changed to make 
them appear more prominent, and other improvements 
have been engraved on 27 out of 46 indexes and 
6 others are in hand. Thirteen pages of an approved 
copy book of different styles of lettering for use 
of Survey students, draftsmen, &c., have been 
engraved. A new large tint plate has been ruled 
for the Pboto.-Litho. Office, size 41" x 27". A new 
border specimen has been engraved for the Southern 
Asia Series, 1:2,000,000 scale, a!so a new index for 
the Iutter. A number of titles ha9 been engraved 
for photogravure plates and several old plates that 
were worn out have beeu repaired. One district map 
is being brought up to date with modern graticule; 

(c) As a result of exhaustive_ enquiry, a graphic system of 
controlling the work of the office has been instituted 
and a fu11 programme of work for two years ahead 
hos been laid down, which will absorb the full capacity 
of the establishment. 

(2) Copper Plate Printiny Section.- 32,502_impressions were pulled 
during the year compared with 29,040 during the previous year; 12,550 
of these prints were scales and charts, 9,000 photogravures, 1,895 
India Atlas sheets and 9,057 were from miscellaneous plates including 
prints on parchment nod transfers. 

The amount of extm-departmentul work included in the above 
was 9,753 impressions or about 30 per cent. Sixty-one plates were 
dealt with in the Steel-facing branch. 

55. Photo.-Litho.- Offi.ce.-The Litho. out-turn although apparently 
smnller than last year, is really better for the following reasons:-

(i) Totnl number of pulls is considerably [urger. 

('ii) All sheets printed during the year have had their coloured 
boundaries machiJ:!e·printed, whereas formerly this was 
not the case. This implies one or more extra printings 
as o. rule. 
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(iii) During the war a large demand was made for reprints of 
frontier and trans-frontier sheets from standing plates, 
whereas practically all the reprints published during the 
year are similar to new sheets, that is, the originals 
had as far as possible been brought up to dat~, 

necessitating re-photography and a complete •et of new 
plates. 

The Type Section out-turn has improved considerably, chiefly on 
account of the longer runs per item, although the total number of items 
has been steadily decreasing during the last four years. 

One new "Laureate" platen press was received from England for 
the Process Engraving Section towards the end of the year. 

The following tables briefly summarize the record of the office for 
the past 3 yenrs :-

TABLE A. 

I 2 3 4 
·- I ~ I 6 

Value of Nt"lf.BER oF lu.rs rmNTED. 

-Year. • Cost of out-tum at ·- -. --
office. cost-rates. Depart- \ Other tl1an \ Total. mental. Departmental. 

-
Rs. R•. 

I 1918-19 2,21,218 4,54,243 637 4,203 4,MO 

1919-20 2,20,643 4,19,636 i86 

I 
3,118 3,904 

1920-21 2,70,193 4,77,839 625 2,548 3,171 

• Does not include cost of chemicals, paper, &c., obtained from England. 

I 2 

Number of 

Year. impressions 
pulled in 

Litho. Branch. 

1918-19 4,248,913 

1919-20 3,013,622 

1920-21 3,736,999 

Negatives 

Zinc J>lates 

Photogravure plates 

Hulf-tone blocks 

Line blocks 

TABLE B. 

3 5 6 

Nwuber of Number of 
I 

TYPE SEC'l'ION OuT-TUlL'\". 
half-tone line-block 

i·Pagesor itcwsl impressions impressions Copies \Impressions 
pulled. J>ulled. published. priuted. pulled. 

183,413 1,151,67H 3,57i 1,2:33,211 1,829,380 

122,522 727 ,25,j 4,656 1,564,bJ2 2,742,584 

237,976 501,265 3,429 2,034,962 3,609,532 
' 

TABLE c. 
PHOTO. BRANCH. 

1918-19. 1919-20. 1920-21. 

4,190 6,658 5,786 

7,227 9,Hil ' 7,591 

I 

~ 554 544 490 
I 
J 
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56. Mathematical Instrument Office.-During the year from 
IHt April 1920 to 31st )farch 1921, there was a decrease in the 
demand• made on this office (vide item 1 in para. 2 ), and an increase in 
the value of work done (';ide item 6 in para. 2), and there was respectively 
a profit of R•. 35,6f!l anrl Rs. 26,793 against a profit of Rs. 71,839 

anrl Rs. 20,100 in 1919·20. 
2. The following table shows the usual comparath·e figures for the 

la•t 3 years :-

--.----~ 

1. 'ffJttd i'I'IUf•H to rui,lit! Offitf·H fl.'i Hhown in the 
Pr1•fit nwll.h~o~H Htntf•IJI('fliH CJf RtOn'B. 

2. V11luo (,f rt~/'nir11 to iustrurn,·ntA n·ceivr>rl for 
TI'JIItir.'l riflf n:tunu:rl in Hl·nir:f!nhl£· condition. 

;;, Vahw of inHtrurn,•ntH rr-N·ivN1 from Go\"f'nmu•nt 
OfliePrll wiJ,!n no lotJ)ZPr n•qnin·d, 

4. Rook vnhw of till• Htm~k of iuHtrument~. J·c., in 
fi,!rvict'!abJ,. Htotf·H, 

IJ, Bonk vuhtP of tlw Htock (!( in'ltnuncnts, &c., in 
R•·/•nit11bl~ Hton·R. 

li. 1.'otn vuhw of work dorw in thP 'rorhhop ... 
7. Vt~lm• nf in11tnmu•nfH rnnnufrLCturcd in the 'York

"'"'l' for 8t•rvil~l·uhlf• fHores. 
H. V ulttl' of inHtl'um•·ntll purchn'l<''l Jocnlly .. , 
11. Vahu• of imtnmu•nfH rmd mnt£·rin)H obtuin<>fi from 

Englnn1l through tlw Din•ctor GPm•rlll of Stores. 
tn, AvcrnJ.{l' No. of Nuploy,_•l•s nnd th(·ir pay 

1918-19. 

n •. 

7,6l.79.j 

50,9()-! 

1,3:J,i30 

4.22, 818 

1,10,5J4 

4,35,023 
2,17,342 

1919·20. 

n •. 

5,5·J,9,j9 

48,002 

4.:~:::: 
1

1 

79,057 

3.67.34~ I 
1,9ii,907 

1920-21. 

Rs. 

4.74.911 

96.089 

70.484 

5,06.988 

1,07.873 

4.81.809 
1.82.644 

2,72.462 

1

. 70,276 1 41.063 
67,174 1,57,694 i 2.98.795 

No. 556}, No. 599' I No. 618} 
Rs. 1,63,7&9 

1

ns. 1,28,770]1Rs. 1.77.655 

:!. Dming the year th~ stock of all the three stores (the Service
able, the Repairable ond the Material Stores), was twice token, and the 
discreponcics noticcrl haYe been udjustcd. 

'. 
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11.-DEHRA DUX OFFICE8. 

TRIGO NO METRICAL· SURVEY OFFICE. 

57. Computing Oflice.-During the year under review the 
adjustment of the stations and intersected point• of the following 
_geodetic series was carried out:-

(a) Kashmir Principal Series. 
(b) Indo-Russian connection. 
(c) Monghsat Secondary Series. 
(d) Mawkmai Secondary Series. 
(e) Pendant portion of the Kashmir Principal Series. 

(/) Kiigiin SeconJary Series. 
(g) .. Ch~ngchenmo Secondary Series. . 
(h) Rupshu and Biirii Liicha Secondary Series. 
( i) Upper Indus Secondary Series. 

The adjustment of heights of the following geodetic series · was also 
-completed during the year under review:

(a) Khiisi Hills Secondary Se_ries. 
(b) Jaintiii Hills Secondary Series. 
(c) lllawkmai Secondary Series. 
(d) Monghsat Secondary Series. 

Computations were carried out in connection with the following:
(a) Auxiliary Tables, Part III, 5th Edition. 
(b) The remodelling of computation forms and adapting them to 

·paper of foolscap size. 
(c) Graticules of maps for Sir Aurel Stein and No.2 Drawing Otlico. 
(d) Longitude by wireless telegraphy (Debra Diin ). 
( e j Deflections of the plumb-line, Bouguer and Hayford correc· 

tions for pendulum stations and heights of gravity stations 
in 'turkistiin. 

(/) . llleteorological results. 
(g) Regrinding of a figure in the Burma Coast Series. 
(h) The adjustment of Mr. Bond's .stations in Assam (region of 

1897 earthquake). 
(i) The formula for barometric heights. 
()) The lieight of Mount Everest. 

Final corrections were applied to latitude, longitude, azimuth, log: 
11ide, and heights of stations and intersected points of triangulation 
falling in some 70 ·Degree sheets in Burma, N.-W. Frontier and trans
frontier regions. · 

120 Degree triangulation pamphlets w·ere compiled, of which 104 were 
also compared; 87 pamphlets were sent to and 51 pamphlets passed through 
the press. 

The Professional . forms of the department were of different sizes, 
which is inconvenient for storage. It bas therefore been decided to 
convert them· to foolscap size, and the opportunity has been taken to 
"improve the arrangement of the forms where pos.ible. 

Type Printing Section.-The following publications were printed 
<Iuring the year:-

1. Professional Papers Nos. 18 and 19 (print and reprint). 
2. Auxiliary Tables, Parts I, II (reprint) and 19 Tables of Part III (set up and 

part!}' printed). 



as mTICE WORK.-DEHRA DON. 

3. Levelling pamphlets No. 54 (reprint) and No. 44 (addendum) and slips for 

eight levelling pamphlets. 
4. Catalogue of Library Books, 
6. Triangulation pamphlets co-vering 51 Degree sheets. 

Obse·rvatories.-Meteorological observations were continued as usual. 
The Omori seismograph was in operation throughout the year. Tremo~s 
of violent intensity were recorded' on the 17th December 1920 (ep1.:. 
centre at Piang Liang, China). Photographs of the sun were taken 
on 320 days, the Bun being obscured on the remaining days of the year. 

Preservation of Trian,ryulation Stations.-750 stations were ~epaired 
by the di•trict officers at a cost of Rs. 5,10~. Out of 359 districts 

from which report• were due, 13 failed to send returns. 
Research.-The maio heads of research were:

(a) Longitude by .wireless sii,'llals from Paris, 
(b) Investigation of atmospheric refraction, 
(c) A<ljustmeot of minor triangulation net-work. 

A short account of progress made in these matters is given in 

Records of the Survey of India, Volume XVI. 
58. No. 2 (Dehra) Drawing Office.-Duriog the year under 

report the work of this office was carried out by six sections. The personnel 
of the Field &ction was absorbed into the other sections and the section 

wnB done away with. 
(1) The Triangulution Chart and Cantonment Section.-Deals with 

the fair-drawing of triangulntion, levelling and index charts, and tile 
publication, reprint and correctign of cantonment plans. In addition to 
the ordinary work of this section, 128 miscellaneous maps, charts, and 
diagrams (of which 13 were fair-drawn) were dealt with and sent to press, 
and 158 sheet• were hand-coloured. 

(2) The Compilation Sect·ion.-Deals with the compilation and fair
mapping of geographical mnps on different scales. One fair sheet on 
1/~1 Beale shown aB in hand last year was completed and sent to 
press. Of tho 10 shoots of rough compilation ·on 1/!II scale, shown in 
hnod la•t year, two sheets are being fair-mapped, and two sheets have 
been sent to Calcutta to be engraved, leaving a balance of 6 sheets 
in hand. Tho stump-shading for 6 sheets on different scales was 
fl•kcn in h~nd this year; two have been completed and sent to press. 
Of tho rough compilation of sheets on the 1/2~1 scale, 3 were in hand 

.11t the beginning of the year nnd 2 more were token up during the 
year; one sheet was completed, und sent 'to Calcutta to be · engraved, 
lenving a balance of 4 in hand. The section has also taken up the 
fuir-mnpping of 7 half-inch sheets, which are all in hand. 

(3) Tho Strin Section.-Deals with the fair-mapping of Sir Aurel 
Stein's exploration• in Chinese Turkistiin nnd Kansu in 1900-01, 1906-08 
nnd 1013-15. The H sheets shown us in "proof in colour" staae 

" ' nnd the 8 sheets shown os sent to press last year, hove all been 
published during the yenr. This, added to 21 sheets of this series 
nlready published, brings the total of published sheets to 43. In addition 
to 4 sheets in hnnd, two more sheets were taken up during the year; 
·or these 5 sheets luwo been sent to press and one sheet is in hand. 

(4) 7'ho Hal{i11ch Section.-Deuls with the fair·mappiog of half· 
inch sheets. 12 sheets were in hand at the end of last year, 32 
sheets were recei\'ed during the yeur; 8 sheets have been sent to· 
press and 36 sheets 11ro in hnnd. 
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(5) The Examining Section.-Exsmines the majority of the 
important sheets drawn in this office, and instructs the pupil draftsmen 
in drawing, hand-printing, and the use of drawing instruments. 85 
sheets on various scsles were examined and disposed of during the 
year. 

(6) The Map Record Section.-Deals with the storage of originals 
and office copies of cant<lnment plans, triangulation and other· charts, 
and geographical maps, and keep• a small stock of all mnps published 
by the department for occasional issue to the public and for departmental 
use. It also deals with the despatch of a!J. sheets printed in Debra Dun, 
and with all correspondence on the subject. 

• The following is the summary of the work of the office during the 
year 1920-21 :-

Balance Baln.nce 
of Sheets Sheet~ of sheets 

sheets received sent to in band 
Class of maps. on 1st in press iu on let RRY.\RKtl-. 

October 1920·21. 1920-21. Octolxor 
1920. 1921. 

I 
-----~---

Triangulation charts . 11 
I 

3:! ... IS -·· 
Levelling charts, scale ljl\I I 2 ~ I 

I 

Index charts to illustrate ...... 4 " l 
• 

reports. -~ 

Cantonment plans for publica- 59 152 ll8 I 
9:1 CorJ"(Ict ions nud 

tion. · 1 I 
nd~lition!l mado 

' aml Rent to 
I ptPS!I0 

Cantonment plans for correc- 53 8 ;jj• -1. •corr('ctions 
tion. cnrriPd out iu 

both originnh 
nml offico 
copif'fl and 

I stor£'d, 
Miscellaneous maps, charts ...... 129 ·128 I 

and diogrnms. 

Colour guid~11 ... ... 430t 75 )58 70 t 2H,j sh('('ts of 
HydorAbQd 
ForPMtH truus~ 

fPIT£'d to Fore!lt 
Mn~ Office and 
1 ~ s wotM pon1l .. 
ing pnblit·n· 
tion. 

GEOGRAPHICAL 
MAPS. 

Fair sheets, scale 1 fM. ... I 2 I 2 

Rough compilation, soaW 1/.M 10 ...... 41 6 j: Two flh('cts uro 
boiug fuir .. 
dmwn an1l 2 

. Rheot.s hn\'O 
been LII£'Jlt to 
C1,lcuttu fur 
en groved edi· 
tion. 

Rough compilation, scale 1/21\I 3 2 I 4 For CllJ.,'TllVNl 

edition. 

Stump-shnding ••• . .. . ..... 6 2 4 

Sir Aurel Stein's explorations 4 2 5 I Ono Hheet is iu 
in Chinese Turkistln and - 'proof in colour 
Kansu in 1900-01, 1906-08 stage'. The l4 
and 1913-15, for publica- sheets which 
tion on 2{M. scale. were in ' proof 

in colour stage ' 
and 8 sheets 
which were 11ent 
to press IMt bear have all 

oon published 
during the year 
under report. 

-
I Half-inch sheets ... 12 32 8 36 
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. D · h 1920 21 the work undertaken Photo.·Zinco. Section.- nnng t e year - , 

comprised :-
Cantonment mapa. 
Ind~xee and Triangulation 
Forest mapa. 
Sir Aurel Stein's maps. 
1\Iiecellaneoue mapa. 
Extra'departmental maps. 

-charta. 

' 

The group of 4 technical •hands Rent to Baghdad to re-inforce the 
Mesopotamian Survey Party, returned to Dehra Diin during the. year. 

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

i No. of Subjecta.INo. of Negatives., 
ro. of (;bocol•te 

No. of Pulls. and Bromide 
prints. 

YelU'I, 

1918-10 

1919·20 

}g2Q-21 

I 
1,193 

1,414 

1,430 

1,475 

2,087 

1,911 

275,276 229 

316,114 ~62 

436.~96 447 

59. Forest Map Ofllce.-The classes of work entrusted to the 
four technical sections of this office have he.en described 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:-

(I) T!te Drawing .Section.-The progress of this section is shown 
in the table below :-

In hand on Received 
Drawn a.ndl 

sent for In hand on Published Total number: Clus of map. ht October during the publication I 80th Scptem- during the of copies 

-

1020.''' year. during the ber 1921. year. printed. 
_Lear. 

(a) ... 82 77 106 8 110 

(b) ... 87 99 42 94 44 -(c) ... 16 4 7 18 8 

(d) ... 12 6 14 4 24 80,588 

(•) ... ...... 7 7 . ..... 12 

(f) ... 6 22 9 19 18 

(u) ... 50 28 78 6 62 

Total ... }/ 153 1920·21. 243 258 138 ·278 

Totnl "'ll IU10·20. 102 205 . ..... - :!11 

' • 'rhf'IIO tigttr~s h&\'O bmm rt'vist>d t~inco laat year's report and are now correct. 
(a) 1h•prints o[ Forc11t mnps on vnrious scales. 

21,828 

(b) l•'om!t mlitions, on tho acu.lo of 2 inches= 1 milo, of modern one.inch maps. 
(c) MBJIII of Forest CirclcA nnd Divi11ions, 
(d) llop11 to illu11lmte working pinna, &:o, 
(c) ~h\pa n.nd dio.gmms to llCcompnny Administration lteport.a. 

(f) Forost mn.ps from spooiiLI 11urvoys, mostly on tho eca.lo of 4 inches -1 mile. 
r g) Indo:r nnd mit~oolln.nt>OUI mnpll, 

~2) The Portfolio Scction.-Office copies of 31 maps and colour 
specimens of 64 maps were prepared, corrections on 60 sheets were 
completed, nod 2,687 sheets were coloured by 1mnd for issue, all the 
office copy corrections to be made from notifications received durin 
the year were fully carried out. g 
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(3) The Jlap Record Section.-The number of maps, <liagr:>ms and 
other records, receiveJ for storage was 7,9'21. 6,068 maps, &c., 
valued at Rs. 10,265 were issued. Sales by book-transfer to goYernment 
departments amounted to Rs. a,700 for 1,982 maps, &c., these ligures 
show a decrease of 11,948 maps and Rs. 5,459 under those for last ye,u-. 
Cash sales to the public amounted to Rs. 1, i62 for 1,139 maps, a 
decrease of Rs. 1,963 under the amount realized the previous year. 

(4) The Book-Binding Section.-This section dealt with ~Si Yolumes 
for the Forest Research Institute, the value realized being Rs. 1,249, 
an increase of 59 volumes and Rs. 236, O\'er the ligures for last year. 
In addition 136 envelopes and leather cases were made and the cost, vi::. 
Rs. 72, realized by book-transfer; 2,168 maps of \'arious "izes were mounted 
on cloth for issue. 

60. At the .,pecial request of the Officer in charge, :llap Record 
and Issue Office, Calcutta, the Drawing Section prepared a complete set 
of Index maps showing the areas published on the two-inch and four
inch scales together with a few specimens of the maps published by this 
office for insertion in the new edition of the Survey of India Catalogue 
of Maps. 



OFFICE WORK.-LOCAL OFFICES. 

TIJ.-CiltCLE AXD LOCAL DRAWIXG OFFICES. 

61. No. a Drawing Office (Northern Circle).-During tb~ year 
16 two-inch •beet• out of 35 and 16 one-inch sheets out ~f 39 prevw~sly 
surveyed w.,re fair-mapped by partie• and have been subDlltte~ for pub~Ica
.tion. Ju a•l•lition to these, 2 one-inch sheets were re-drawn m the Circle 
Drawing Office and 5 half-inch sheets were br~ught up to _dat_e and 
completed to t:dge in :\o. 1 Party's office and subi_Juttcd for pubhcatwn. 

If all inch sit eels compiled fron• motle·rn one-•nc!. and o~d style ~alf
inc!t s!tee(H.-:;4 half-inch aheet•, 30 of which were drawn m the Circle 
Drawing (!tfice, lu•ve hcen submitted for publication during the year .. 
· Alod•·rn •material uvailable.-Ail half-inch sheet areas of which 
component one-inch Rheets have been published have now ~een dispo~ed 
of; the fair-mapping of 14 sheets being in hand in the Circle Drawmg 
Office while that of 41 •heet• has heen allotted to No. 2 Drawing Office. 
In a•ldition to the above, there are 26 half-inch sheet areas of which some 
of the component one-inch aheet•, though surveyed, have not been 

oulnnittcd for publication. , 
Qum·t,r-i""" "'""" compiled from modern one-inch and !talf-incl~ 

and old HI!JIP H/wcts.-During the year a quarter-inch sheets were fair
mapped in the Circle Drawing Office and submitted for publication. 

Alodern mnterial availttble.-There are 26 quarter-inch· sheet areas 
of which the component one-inch or half-inch sheets hnve been published; 
of the•e the fnir-mnpping of 7 sheets is in band. In addition to the above 
there arc 1 I r1uarter·inch sheet areas of which the component one-inch or 
two-inch ~hccts though surveyed have not been submitted for publication. 

Special '""ps.-During the year tbe Environs map of Lahore, scale 
four inehe• = 1 mile, the Royal Artillery Practice Camp map of Kutwa
.Mirzflpur Hun·t·y, scale three inches= 1 mile, the Guide Map of Mount Abu 
survey, scale six inches = 1 mile and the Mussoorie City Map survey, scale 
twenty-four inches = 1 mile, were fair-mapped and submitted for publication. 

The colour patterns of 7 Town-guide and Environs maps, scale 
twelve inches nnd four inches respectively= 1 mile; 4 sheets of the Delhi and 
Vicinity, scale four inches = 1 mile, were prepared and submitted for 
puhlication. 

Hill·shrtrl•·d Hheets.-64 one-inch and half-inch sheets were stump
Hhaded nnrl Hllblllitted for publication. 

LayrT gnidcs.-Nil. 

Colou?' pttlt-.'?IS «?Hl ]JTess orde?' proofs.-Press order proofs and colour 
patterns of 107 sheets were submitted for publication. In addition to 
the•e, the yellow and green colour patterns of 16 sheets were specially 
prepared and •uumitted during the year for future reprint purposes . 

.lli.<ccllt!IICO!ts.-The trn,·erse plots of 26 mauzas in 44 sheets, scale 
sixteen nnd thirty-two inches = 1 mile, of the Gondii district and of 17· 
•heet•, •cnle sixteen inches= 1 mile, of the Naini Area, Allahiibiid district, 
were supplied nnd the cost of preparation recovered Jrom the Deputy Commis
sioner, Gonclfl, nnd the Chairman, Allahiibiid Improvement Trust, respectively. 

For the purpose of reprint, tho office copies of 35 one-inch sheets 
were corrcctetl and submitted for publication during the year. . 

The fair sheets of 21 one-inch and 16 half-inch sheets were brought 
up to <Into and submitted for reprint during the year. 

62. No. 4 Drawing Office (Southern Circle).-During the 
year, . 42 oue-in:h sheets .Previously surveyed and mapped by parties 
were ~nnlly exnmmed and submitted for publication. There are no arrears. 
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H"lf-i»ch shuts prer:iously soo·•·tyed ou the half-inch scalt and 
mappe<l by p<~rties.--4 sheets were finally examined and submitted for 
publication. There are DO arrears. 

1lalj-inch sheets compiled from. modt>,·n on~-inch sli~ds.--4 sheets 
mapped by parties were tinally examineJ and submitted for publication. 
The half-inch section which is employeJ on this class of mapping was 
transferred to )<o. 4 Drawing Otlice from the 1st August 1921 and has 
in hand 9 sheets of which 7 ar~ well advanced and will be submitted 
for publication early in 1922. 

Jlodern nwferial available.-The material for 2 sheets hns been 
received but the mapping bas not yet been commenced. The msterinl for 
7 sheets of which the component one-inch sheets nre under publication, is 
expected shortly. There are 12 hill-inch sheet nreas completely surveyed 
on the one-inch scale but of which nil the component one-inch sheets 
have not yet been submitted for publication. • 

Quarter-inch sheets romp iled from mode1"11 one-inch and half-inch. 
and old style sheets.-3 sheets were mapped and submitted for publica
tion. There are 18 sheets in hand of which 2 will very shortly be submitted 
for publication. 

,1/odern material available.-'fhere is one sheet of which the half-inch 
sheets are published or under publication and for which the material has 
been asked for and in addition there are 9 sheets of which the nreas have 
been completely surveyed but of which the component half-inch sheets 
have not yet been submitted for publication. 

Reprint sheets.-! half-inch sheet and 5 quarter-inch sheets were 
corrected and submitted for publication. 

Colour pattcrns.-Were prepared and submitted to the Superintendent, 
Map Publication for 59 sheets. 

Hill-shaded sheets.-Were prepared and submitted to the Superin
tendent, Map Publication for 26 sheets. 

Layer gotides.-Were prepared and submitted. to the Superintendent, 
Map Publication for 2 sheets. 

Tricmgulation charts.-2 were finally examined and submitted for 
publication before this class of work was handed over on the 1st May 1921 

to the Record Section. 
Plwto.-zinco. tvork.-Numher of reproductions 

, , enlargements 
, , reductions 
, , Vandyke plates prepared 

, , prints pulled 

257 
150 
205 
198 

11,397 
Special maps.-A three-inch military map of Secunderiibiid and 

Bolarum mapped by No. 6 Party is under examination and will very 
shortly be submitted for publication. A one-inch map of Shiriiz (Persia) 
mapped by No. 6 Party will on receipt of certain information from 
the General Stuff be completed and submitted for publication. 15 two
inch· sheets of the special forest survey of Hyderiibiid (Deccan)_ which 
have been mapped by No. 6 Party are under final examination and will 

shortly be submitted for publication. 
,1/iscellaneons.-Preparation of index maps. 
The usual- training in drawing and typing was given to pupil 

surveyors and pupil draftsmen. 
63. No. 5 Drawing Office (Eastern Circle).-During the year, 

3 four-inch, 6 two-inch, 28 one-inch and 5 half-inch sheets fair-mapped 
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· h d · ffi Th e was 1 one-inch by parties were received m t e rawm;; o ee. er 
sheet in hand from the last report, making a total of 43 sheets. 

Of these, 42 sheets were submitted for publication and . one one-inch 
sheet was returned to the party for incorporation and publication on the 

half-inch scale. 
/lalf,inck sheets compikd from 11wdern one-inc!t und old style 

slwets.-There were 33 sheets under drawing during the year, of which 15 
were in hand at Maymyo and 18 in the drawing office. 22 sheets were 
submitted for publication, leaving 11 in hand in ~he drawing office. 

Modern material availabk.-Exclusive of the sheets being drawn, 
there are 20 half-inch sheets in the circle, of which the component 

one-inch sheets have been published. 
Quarter-inch sheets compiled from modern one-inch, !talf-inc!t and 

old style sheets.-0£ the 7 quarter-inch sheets noted as in hand, and one 
in aheyaJlCe, in the previous report, 4 have been submitted for publication 
during the year, leaving 3 in hand and one in abeyance pending the 
completion of recent half-inch surveys for incorporation. The f~ir-mapping 
of 1 !JUBrte~:inch sheet was started during the year. 

Modern material available.-There is 1 sheet, the fair-mapping of 
which has yet to be undertaken in the circle, of which the component 

half-inch sheets have been published, 
Hpecinl maps.-The fair-drawing of two sheets of the Syriam-Kyauktan 

survey on the three-inch scale, for reproduction, was undertaken by the drawing 
office during the year; both sheets will shortly be submitted for publication. 

II ill-shaded skeets.-42 shaded sheets were submitted for publication 
during the year, including the 7 in hand at the close of last year. There 

ttre no o.rreara. 
Lnyer ,guides.-5 layer guides were submitted, including 2 in hand at 

the clo~o of last year. There are no arrears. 
ColoUR' patterns and press order proofs.-Press order proofs for 

52 shoots and colour patterns .for 53 sheets received durlng the year, 
includin!( 10 in hand at the close of last year, were submitted for 
publication. There are no arrears. 

T·ri<1ny1<lution 'charts and traverse ,Z,~tn.-The section formed durin a-
~ 

the previous year for the preparation of charts and for the sorting, 
numberin!(, indexing and registering of all computation volumes and data 
&c., in the circle office and parties, prepared and submitted for publication 
10 charts .. with their pamphlets and data. The preparation of 11 charta of 
degree shoots in Burma is in abeyance pending the preparation and 
publication by the Superintendent of the Trigonometrical Survey of the 
preliminary G. T. pamphlets. 

Tho triangtdation charts and pamphlets of 2 . degree ·sheets, for which 
the preliminary pamphlets have been published, remain to he prepared 
when en otlicer is available for the work. 

64. No. 6 (Simla) Drawing Office.-The A>~ny Section has 
dealt with the preparntion ami printing of maps and plans for the use 
of tho Army unci other Government Departments. 

Tho SU?'VC)f Section has been employed on the preparation of trans· 
frontier maps on tho one-millionth and quarter-inch scales, and incorporatiuo
ndditioual information on those previously published. ~ 

65. Bengal and Bihar and Orissa Drawing Office.-(lmperial 
Standard Mapping Section). This section bus been employed as usual 
on (n) the compilation from modern revenue survey material and 
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from other maps and (1•) the fair-mapping of the prelimiuo.\ry t.>tlitions 

of modem one-inch sheets in colours pending their topo~raphieal re,·ision. 
The sheets are completed from old m:\terinl in case~ wht.~re no modern 
work is available. 

This se~..~tion has now been dh·ide•l intO sub-sections each mtder a 
supervisor, in orcler to more eti"ectively control the progress of the fair• 
mapping through its successive stages. 

22 new sheets of Bengal and II new sheets of Bihar :m•l Uris"" h:we 
been fair-mapped and submitted for publication during the r~ar. 

This section h~s also taken up the compilation and drawing of preli
minary editions of quarter-inch sheets falling in its area and 2 sheets are 

m hand. 



WORK FOil OTHER Gon;n:o!E!\'T DEPARTMENTS. ,.. 

PART 4.-WORK FOR OTHER GOVERNMENT 

DEPARTMENTS. 
' 

66. Northern Circle. No. 2 Party.-A section of this partycom

. ruenced the traver.e aurvey of Allahabad City for detail survey on 
the •cale 64 inchea = 1 mile for the AllabiiLad Improvement 'frust. 

J 29 linear rnile• in an area of 4,12~ acres were traversed a'nd i8 

plot cllilrtA prepared at a coHt-rate ~f Rs. 61-.'5 per linear _mile. 
67·," Si"'l Siiywr Pwrty.-During the year under report, the party 

was employer) on completion of the rcctangulation of the Sind-Siigar Doiib 
in connection with the Punjab Government Canal and Colonization 
project, in Mianwali, .Jhang anrl .lrfuzatlargarh districts and in rectangula
tion in comwction with tbe Sutlej valley project in Multan district. 

l;ub·divi•ion into 100-acre rectangles was carried out over the 
portion of . tlw Sinri-Siigar Doiib, remaining over from previous years 
compriaing an area of 7 40 square miles. 4, 736 rectangles of 100 acres 
each were lair! out and their corners marked by stones, making a 
final tollll of .'50, 774 100-acre rectangle• over an area of 7,9:13·4 square 

miles for tho whole project. _ 
For the Sntlej valley project, sub-diviaion into 25_-acre rectangles 

wa• ca•·ried out in the Multiin district in an m·ea of 270·4 ·square miles. 
B,922 rectangle• of 25 acrea each were laid out and their corners marked 
by stoneH. An area of 64 7 ·35 square miles was also triangulated for 

tho purpo•c of laying down corners of 2,400-acre rectangles. 
The country in the Sind-Siig>Lr Doah which lies between the 

Indus and Jhclum and Cheniib rivers, locally known as the "Thai", is 
a vaat truct of sand hills covered with stunted trees, aparsely populated 

'""I mostly waterless. Scattered patches of cultivation occur at rare 
• interval•, HUrrounding wella, the water of which is brackish and almost 

undrinkable. The area of the Sutlej valley project is a flat plain, the 
portion bor•loring on the Sutloj r~ver is thickly cultivated but, to the 
north, tho plain i• waterlcRs and covered with dense ju'ngle with 

occasional patches of sand. 
In JHidition, a considerable 

connection with th<> extension of 
projoct wa!-4 c.arried out. 

amount of miscellaneous WQrk in 
rectongulation for the Sutlej valley 

68. .Yo. !HJ (Riverain) Party.-'l'he party continued the work of 
trnvorainl{ and laying down base lines. 189 linear and 225 square miles 
of muin circuits, and 3,373 linear and 526 square miles of minor traverse were 
executed, S2:! theodolite stations of the former and 14,272 of the latter. in 
25H villn:.!;""'· were fixPrl. 36:l cornerR of 121 squares in 375 equaTe miles were 
demoroatod with permanent murk-stones on both banks of the Sutlej river 
in Montgonwry clist.rict and Bahiiwulpur State, to serve as bases for future 
ourvoy and demarcation of boundaries and fields in the bed of the river. 
2,156 plotted and 649 boundary masavis (settlement mapping sheets) on 
tho Beale of 1/2,640, and :l7 four-inch sheets were traced and supplied 
in time to the Settlement Officers, Montgomery aild Muzaffargarh. 
l~osides tho•o, 533 boundary masaviB were partly compiled on the scale 
of one iuoh = 220 feet for tho next season's work, and 270 miscellaneoils 
truces wore prepared, all the traverse stations marked during the field 
season were plotted on :18 four-inch sheets. 
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The Lahar< Town Tr<it·ersing was undertaken at the request 
of the Sanitary Commissioner, Punjab for the large .scale survey of 
Lahore and its environs for the purpose of sanitary improvement. It 
was commenced in the beginning of February 1921 and was finished 
m June 1921. 

Three different scales t•iz.:-
(~ One inch = 100 feet for Lahore Town proper and the 

congested IU'eas outside the old city walls, 

( i i) Sixteen inches = '1 mile for the rest of the municipal 
area, and --

(iii) Si..'< inches = 1 mile for ·an area one and a half miles in 
breadth all round the municipal limit, 

were proposed by the Sanitary Commissioner. Traverse lines had to be 
run with due regard to the scales. It was connected with points of the 
Gurhagarh Meridional Series, and with the Ravi riverain traverse executed 
in seasons 1912-14. In _all, 6,485 theodolite stations were laid down 
and 644 linear miles traversed, covering an area of about 63 square miles. 
234 intersected points were also fixed. Inside the town the stations were 
marked with 9-inch long iron nails with round flat tops of 2-inch 
diameter· and outside the town with stones 6 inches X 6 inches X 10 

inches with 0 engraved into the top and embedded flush with the ground. 
All the traverse stations and intersected points were plotted on 8 X 8 inch 
sheets and 8 traces of the same were made. 

Khaur Special Survey.-This was undertaken for the Attock Oil 
Company at their ·request through the Deputy Commissioner, Attock 
district. The work consisted in contouring at 10-feet intervals the area 

surveyerl for them on scale 8 inches = 1 mile without contouring in 

season 1915-16 and surveying on the same scale, with contours at 10-feet 
interval, the adjacent area in _the neighbourhood of Khaur village,(Attock) 
and demarcation of the boundary of the new area for lease. The 
topography was based on traversing and levelling emanating from Khaur h.s . 

. ln all, 330 theodolite stations were laid out in 109·46 linear miles and 
91 intersected points with heights were fixed. Level lines were run in 

suitable places to provide sufficient heights for the purpose of accurate 
contouring. In all, 43·05 linear miles were levelled and 1,235 stations 
were laid down and 80 bench-marks were fixed. The work was commenced 
in January and finished in March 1921. An area of 8 square 111iles was 
surveyed. 4 miscellaneous traces were prepared and all the traverse 
stations marked and intersected points were plotted on three 8-inch 

,beets. 
Lahol'e "Nazul" Land Sur1Jey, on the scale of 1 inch= 40 feet, 

was undertaken at the request of the Deputy Commissioner, Lahore 
in connection with the Lahore city extension scheme. The survey was 
hased on the traverse already done in connection with the Lahore town 

. survey. It was commenced towards the end of August 1921. It is 
, expected to be finished in October 1921. 33·5 acres have been surveyed. 

69. Southern Circle.-The survey on the scale of one inch = 
- fifty i'eet of 4 baziirs areas within the limits of Ba.ngalore Civil and Military 

Station is Lein" carried out ut the expense of the Bangalore Municipality, 
0 

and the total area. involved is 524 acres. 
A considemble amount of traversing had to be carried out as only 

10 . per cent. of the old traverse stations could be found. .The actual 
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