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NOTIC:E. 
I 

MAPS PUBLISHED BY THE SURVEY OF INDIA 

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

Forest maps are obtainable only from the Offlcer in charge, Forest 
Map Offlce, Dehra Dun. 

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

The Survey o l  Inqlia. pul~lial~ maps for the greater part o l  SOIJTHERN ASIA 
between the lneridians of 44" and 124" East of Greenwich ant1 bet\veen parallels 4" and 

40" north latitude. 

2. Surveys execute11 .~Cter 1!)03 ,Ire cl,~ss(:~l ;tr ,. BIOJ)ERNn, those PRIOR to 
that date are cl~sseil as "OLD" 

3.  31.l;tps arc printer1 in two s t y l c ~  or  editiol~s viz. ,  LAYEREI) :rnd POLITICAL :- 

( ( 1 )  The LAYEHED edition represcuts :L Inup printell in colours with graduated 
layer tints of colour to  sho\v altitudes, and, xl~atling to  en1ph:lsize the 
hills. T l ~ i s  cdition givcs p r o l ~ ~ i n e ~ ~ c c  to the physical fe:~tures. 

(b )  The POLITICAL edition represents ;I nr:lp printed in colours, but without 
gra~lunted layer tints. Hills arc rcpre~entet l  Ily contours and uhading. 
This edition gives prominence to the C'ivil 1)ivisions of I n d i ~  which are 
tihon.11 by ribantlrr ol' cl>lour :1lo11g 11ountlt11.ies or :~(l~ninistr;tti\ze partitions. 

4. The series ol' Morleru I I I : L ~ S  : I P ~  groupell 111111er t l ~ r e c  Divisions :- 

( I )  GEOGRAPHICAL, e u ~ l ~ r : ~ c i n g  - 

( ( I )  S O U T H E R S  ASIA ST<RIIZS! scale 1 : 2,000,000 or ~rec~rly 1 i~ lch  
= 32 ~niles, in LATEliED :rn11 E'OLI'I'ICAL etlitions, size 36 inches 
x 24 inclres, price 11s. :i per copy. 

(0) INDIA 8 x 1 )  AI)JACI.>ST COUXTRIKS; sc:~le 1:1,000,000 o r  
nearly 1 inc l~  = 16  nrilcs, ill LAY ISHEI) t u ~ d  IJOIJITICAL editions, 
or i l  I'rol~: oltl surveys, :IS I ' R I ~ L I ~ l I S A R Y  editions; size 24 
inclles X 1:) incheu, price Ile. 1-8 per copj-. If printed on linen-hackell 
paper Rs. 2-4. 

( c )  INTERNATIONAL MAP O F  INI)IA, scale 1 : 1,000,000 or  nearly 
I inch = 16 n~iles, in LAYERED edition (without shading of hills), 
size 30 inches x 26 iuclreu, price Re. 1-0 per copy. 

(11 ) TOPOGRAPHICAL, comprising maps on  :- 

( a )  SCAI.E 1 lNCJI  = 1 MILE,  in the POLITICAL editiou, size 24 x 19 
inches, price Re. 1-8 per copy. 

(b) S c a l . ~  1 INCH = 2 nIILES, in the POLITICAL edition, size 24 x 19 
inches, pricc RE. 3-0 per copy. 

( c )  SCAI.E I I N C I I  = 4 AIII~ES, in the LAYEREJ) and POLITICAL editions, 
.size 24 x I!) inches, price Iie. 1-8 per copy, :rud f r o u ~  oltl surveyn a3 

PROVISIONAL issues, price Re. 1 per copy. 

NOTE.->lodrrn l '~~poyrnl t l t i~~~I  mnps pr i~~lr l l  I,II linpn.hnckrtl papor arc .\u. I? crtnl pcr copy. l l~drr cl~arte or Kcy 
~ n n p s  lo t l ~ r  Grngrapl~~ml nnll ' l 'oposnpl~ ic~l  roricv are ohtnintthlo gmtix. 



(111) GENERAL MAPS which include:- 

((0 GESERAL MAPS O F  INDIA, ~ c : r l ~  1 iuch = 31 miles, iu sets of 
1'7 sheets, k:lch sheet 25 x .?finches, in LAYERED sud POLITICAL 
editions, price Rs 12 per set, and on scale 1 inch = 64 miles, 
POLITICilL edition only, size nl~ont  38 feet square, at  Rs. 6 the 
copy Also various uraps of Iudin ou the same and smaller scales 
: ~ u d  ~~riscellnneons speci:~l 111:1ps illustrating Railways, &c. 

( b )  PROi'ISCIAL MAPS, on scales 1 inch = 16 miles and 1 iuch 
= 31 miles. 

( c )  DISTRICT MAPS, on scales 1 inch = 4 uriles and 1 inch = 8 miles. 

( 1 1 )  CAXTOXhIENT AND TOM'N MAPS AND OTHER MISCELLA- 
S E O U S  MAPS, of various scales and prices. 

5 .  BIAP CATALO(;UES can be obtained s t  ONE RUPEE per copy. 

ti Maps cau I)e 111ountec1 on cloth and folded or  n~ounted onrollers for hanging, &c., 
a t  nu extra chnrge 

7. For particular purposes, copies of any rnap c;ln be snpplie~l in black or  I~lack 
nud brown ou request and a t  special rates. 

S.  Any map, ch:rrt o r  ~liagr:in~ can be reprodncetl if the applicant submits s 

suitable original i l r a \ v i ~ l ~ .  Special rates e s i ~ t  for such work :uid estimates can be 
given on recluest. 

9,  Tlre prices ~luotecl for various maps are exclusive of postage nud B. P. P. 

charges. Any further information may be obtained free of charge from the Officer in 
charge, &lap Record and Issue Office, 13, Wood Street, C;~lcutt :~.  
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AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS. 

LONDON. 

A. CONSTABLE & CO., 10: Ornllge Street, 
Leicoster Square, W.C. 

P. S. KING & SOX, 2 an([ 4, Great S~uith 
Strect, \i7estminster, S.\\'. 

~ < E G A N  PAuI,, T~<ENCII ,  ' I ' I~UI~NE~I  & CO., 
68, Carter Lane, E.C. 

B. QUAILI,~CI~, 11, Grafton Street. Ne\r, Bond 
Street, \Y. 

FOR MAPS ONLY. 

LONDON. 

EDWARD STANFORD, LTD.: 12-14, Long Acre, 
1v.c. 

INDIA. 
HENRY S. I<INC; $ CO., 65, Corlllliil, E.C. 

GRINDLAY & CO., 54, P3rliament Strect, S.\lT. 

LUZAC & Co., 46, Grcxt Rllssell Street, W.C 

TEACICER, SP~NK & CO., NO. 3, Esplanade, 
East. Calcutta. 

T. FISHEN UNWIN, h~., I, Adell~hi Terrace, 
W.C. 

Mr. TRACKER & Go., 2, Creed Lane, Ludgate 
Hill, E.C. 

EDINBURGH. 
OI,IVER AND Horn, 'Iheeddale Court 

NEWMAN & CO., NO. 3, Old Court HOUBB 
Street, Calcutta. 

THE PUNJAB RELIGIOUS BOOK SOCIETY, 
Lahore. 

DUBLIN. THACKER & CO., LTD., Bombay. 
E. PONSONBI', LTD., 116, Grafton Strect. 

OXFORD. 
B. H. BLACI<WEJ,I~, 50 and 51, Broad Street. 

CAMBRIDGE. 
~)E~GHTON, BELL & CO., h~., Trinit,y Street. 

ON T H E  CONTINENT. 
ERNEST LEI~OUS, Rue Bonoparte. 

Pa r i~  - Prance. 

~ I A ~ T I N ~ S  N I J ~ O F F ,  The Hague - Holland. 

OTTO HAIIIIASSOWITX, Leipig  - 
1 ~ e r m a n y .  

PRIEDLANDER & SOHN, Rcrlin - j  

D. R.  TARAPOREVALA SONS & CO., Bombay. 

HrooranoTHAnls, LTD., Madras. 

TEE CURATOR, GOVERNMENT BOOK DEPOT, 
GURIIA, R%ngoon. 

TIIACI~ER, SPINK & CO., Simln. 

C O C K D ~ R N  AGENCY, Srinagar, Kashmir. 
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GENERAL REPORT, 

From 1st October 1921 

To 30th September 1922. 

PART 1.-GENERAL REMARKS. 

1. The main parts of this report, as  shown in  the " Contentflu on  
the opposite page, are Part @-Work of Fieltb Parties, &c.,  summarising 

the operatio~ls of the field parties, grouped under appropriate hendings; 
and Part 3-Oficc W o ~ k ,  whicl~ gives a brieE account of the year's progress 
in the head-quarters and other offices. Fuller details of these operations 
are being published in Voluule S V I I I  oE the "Records oE the Survey O E  
India." 

2. An abstract showing the progress of the topographical programme 

assigned to the department in 1905, may be found in Table I1 on  
page 9. From this i t  will be seen that  the out- turn of topogrnphical survey 
during the current year was 44,604' square m!les; and t h a t  this brings 
the total progress fiince 1905 to 625,339 square miles, leaving 1,196,261 
square miles still to be done. 

3. The first. Index map, a t  the end of the  report, shows t h e  
progress oE this topograpl~icul programme both in survey and in publication 
in the three circles, while the re~naiuing seven indexes show the  progress in  
publication of the various series of maps appertaining to  the  scheme, and 
also the main framework of triaugulatio~l ou which the aurvey of India 
is based. 

4. Table IV ou page 31 gives a list of the new publications of the 
Calcutta Offices during the year. A complete list of departmental publica- 
tions, apart from maps, Iring be found in the anunnl "Records of the 
Survey of Inrlia"; and lists ol  new maps are published in the  monthly 
"Notes of the Survey of India." 

5 .  P r o ~ e e s  in the Triyonotnetrical Survey can only be assessed by n 
study of the "Records of the Survey of Iud ia"  and the special poblications 
issued nt Dehra Dnu. The Genornl Report can attempt little more than 
a brief abstract of the locrsle and uature of the different operations 



6. The following events are notifled:- 
(a) A fair progress mas ~ n a d e  this year in the topograpliical 

surveys of this departnlent, tlie area surveyed this year 
exceeding that  of t , l~e previous year by 4,643 (44,604- 

39,981) square miles. Only one topogmphical party wliich 
had been iu the field duriug the whole of the previous 
year r e n ~ a i ~ ~ e d  it1 recess for the current year. I t  is hoped 
that \vitli the existing strength the prewar average of 
over 50,000 square miles \\.ill he attained in the near 

future. The field work of the Trigonotuetrical Survey had 
to  be cousiderably curtrtiled owing to financial reasons. 

( 6 )  Messrs. Sher Jnng, ~ ; l r . ,  Sub-Assistnnt Superit~teudent, and 
La1 Singli, I L I ~ . ,  Sub-Assietnnt Superiutendent (retired) 
were presented to H. R.  H. tlie Prince of Wales during his 
visit to D e l ~ r a  Dnn on the 13th Alarch 1922. 

(c) M i o r  H. T .  Morsl~end, n.s.o., N.E., was permitted, wliile on lea\-e, 
to nccoulpatiy tlie 7vlount Everest Expeditiou of  1922. 

( d )  Captain H. R. C. Mende, I . A . ,  all11 Mr. Hansi Ram, Sub-Assistant 
Superintendent, ilccou~lranierl t l ~ e  Political Officer, Sikkim, 
on a journey to  Bhut%~i.  

(e) A Survey r le tac l~~net~ t  line been forluetl froui tlie 18th October 
1921 for t.lie purpose ol  carrying out traverse survey in 
tlie Bliopiil State. 

( f )  Officers \\-ere {leputed in con~~ection with the se t t l e~ i~ent  of 
boundaries, e.g., Rlyvore-Soutli Kannm. Assnm-Rurmn, 
United Provinces-Bellares State. 

(9)  A surveyor was deputed to  Tibet with Sir H. H. Hayden. 

( h )  During the solar eclipoe in September 1922, observatiotis were 
carried out wit11 a vio\v to determine whether the elements 
of tlie earth's magnet inn^ uuderwent cliangc during the 
obscuring of the sun. 

(i) Lieut.-Colonel G .  A. Beazeloy, ~ ) . s . o . ,  l t . ~ . ,  taught his yysteln 
of air sketching to milit:~ry officers nt Itisalpur. He also 
instructed offlcers of the 1mll :~~lniiuistration in air- 
reconnaissance nnd ~kotching.  

( j )  Lectures on Illape and sllrveyH \\.ere ~lelivered by Lieut.- 
Colonel C. P. Gunter, ~ . I I . E . ,  n . ~ . ,  to  Intelligence Classes 
nt Poonn and Baugalore. 

(k) A permanent executive charge was sanctioned for the Map 
Record and Issue OEce wit11 rffect from the 11th September 
19.22; the numl~er of esecutivc charges reserved for 
Claes I 1  officers was thuv raised from 10 to 1 1  (3 of which 
:are tcn~porory for the pre~ent ) .  

( 1 )  Tlrere has becn an increased dcu~:~url  I~otli fro111 the public 
;itit1 Governr~ient offici:ils I'or tllaps  luring the year. 

A l ,raucl~ office for tlie co~iver~ietice of the Calcutta public 
Ilnv heen ten~pnrarily eetnlllislre<l in No. 5, Esplanade Enst, 
for k l ~ e  display ; ~ n , l  ti.tlt. 01' , lep:irtn~ei~tnl puhlic:ltions. 

TIle ~leuran<l I'nr Inrgi hc;!lr Yurveyu 01' townn, kc . ,  is 
cuntinunurj ', , 

. , 
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GENERAL.-ADMINISTRA TION AND PERSONNEL.  1) 

7.  T l ~ e  i~ctual cost of the depar t~nent  for the  financial year eurling 

31st March 1922 : ~ n d  of the two previous years is shotvu below :- 

1 j 1919-20. ' 1020-21. ' 1921.22. 1 REMAHKS. 
I I ! I - 
I Re. i Ite .  I ns. I 

Gross nctual coat 
I 

11.92.352 48,i0,530 61.18,926* (*'These lipure8 
nrt. no t  finnl. 

I r c i  a d  r e  2 , 6 5 2  5 ,52 , l i i  17,86,31la I 
I 

Net  nctunl chnrgrc 24.28,930 ( 33, lS.383 33.62.576' I I 
8. Colonel C. H. D. Rytler, c.u., c . I . E . ,  I).s.o., ILE., administered the 

department throughout the year. 
9. Of Class I officers :-Bt.-Colonel F.  tI'. Pirrie, c.nr.c;., c.I.E., 

I .A. ,  retired, the services of Colonel H. H. Turner, II.E., wcre replaced 
at  the disposal of His Excelle~~cy the Co~nmauder-ill-Chief in India. and 
Major 0. H. B. Trenchnrcl, LLE.; reverted to  the  Home Establishment 

Rlajor V. R. Cotter, I. .4. ,  revertcd from deputation to  military ~ l u t y .  
Mr. M. C. Petters was on deputation in connection with the  settlement 

of United Provinces-Beuares boundary from 14th to 24th March 1922. 
Mr. J. O'B. I)onagl~ey mas on deputation uucler the Government of 
Madras for about 24 luonths. Captain H. R. C. Bleacle, I . A . ,  was o n  
deputation to  acconlpnny the  Political Officer, Siltkim, on his journey 
through Rhutin for about 44 months. 

Lieutenants G. H. Osmaston, M.C. ,  R . E . ,  a. F. Heaney, lx.E., aud 
G .  Bornford, H.E., have been deputed teniporarily to  military duty, England, 
to attend the Supplementary Course for R. E. officers a t  Chatham. 

211.. Jagda~nba  Pmsnd, H.B., was pro~noted tell~porarily from the 
Class I1 Service. 

01 Class I1 officers :-Ah. I%. G. Hardiuge was placed on deputat io~l  
under the G o v c r ~ ~ ~ n e n t  of Assam to takc over charge of duties froul 
Mr. A. B. S t~ la r t  n.110 finally retired on the teru~iuatiou of his re-employment. 
Blr. F. C.  Saint was dis~nissed, Mr. J. A. Cnlvert resigned. 

Mr. VT. J Baker mho had heen on deputntiou to  B u r ~ n n  rctired 
on 4th Scptei~rber 1921. Mr. C. J. Venle \!,as permanently transferred 
under the Govern~neut OF t he  United Provinces. 

111. \' \I' Morton was on  (leputntion under the Gorernu~ent  of 
Madras for .tbout 4 mouths and to ~nilitary duty \\.it11 the Auxiliary 
Forcc, Indin, lor about n month. 

Mr. .I. C. S t .  C. Pollett n-nu on deputation t o  n~il i tary (luty wit11 the  
Ansili:~ry Force, India, for about a 111ontl1. 

Mes~ru. S.  R .  ICelkar. Ir.sc., 3Iuha1nu1ad Aslnln C:l~o\r~lhury, 1 3 . , \ . ,  and 
C. I?. E. 1):tvenport were appointed during the year. 

In  the Upper Sobordinate Service, Rlessrs. D l ~ n r l ~ ~ u ,  Ilalbir Hai :tnd 
R1au11d I<h:~n retirod, Mr. Aululya Charan G l ~ o s l ~  resigned, $IT. Ruu.ja 
Behnri 1~11 (lied, Mr. Gulab Sing11 llas I~eeu reverted to the Lower s u b -  
ordinate Service. :: oRicers wcre pron~oted l'rom the Lolver S u l ~ o r ~ l i ~ ~ ; ~ t ~  
Service :1n1l 10  c;lntlid;~t,ex \\,ere :~ppnin te~l  on  prol):~tiotl. .i 01' n.llOul 
re~iguetl. 

8lr 1ians1 I{:tn~ ~vntl on ~leputntion to  the A s q n ~ ~ ~ - K u r ~ n n  boundary 
.urvey Inr three ~nontlir; and with the detnchlnent. formed to  accolnpany 
t h e  Political OHicer, Sikkit~l. on l l i ~  , j o n r n ~ y  t l ~ r n u g l ~  Rhut . ; l~~  for nl,out 
4 111n11tll\ . .- 
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4 GENERAL.-ADMZNI8TRATION AND PERSONNEL. 

The totnl strength of the department a t  the close of the Survey year 
We8 60 * Class 1 oficers, 96 t Class I1 officers and 82: Upper Subordinates, 
besides specialists, clerks, lower subordinates and meninle. 

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

11. T l ~ e  following honours and rewards were conferred during 
the  year:- 
Companion of flte Ordev Colonel C. H .  D. Ryder, c.I.E., D.s.o., R.E., 
of the Bnth.- 

qflcev of the Ordev of Mr. P .  A. T. Kenny, nr.n.E., Extra Assistant 
the B~itZsIt En~.pive.- Superint,endent. 

Yembers of the Ovdev oJ ,, L. Williams, ~ x t ' r a  Assistant Superintendent. 
the Bvitish Entpive.- 

,, G. A. Normau, Extra Assistant Superin- 
tendent. 

,, A. J. Bootll, Extra Assistant Superin- 

Rai Bahctdzlr.- 

Rai Sahib.- 

tendent. 
,, Jagdamba Prasad, R.S., Deputy Superin- 

tendent ( Tempornry ). 
,, Huuurnau Prasad, Extra Assistant Superin- 

tendent. 

,, Dhani Ram Verma, Extra Assistant Superin- 
tendent. 

,, Shib Lal, Sub-Assistant Superintendent. 
Kltnn Sahib.- ,, Afraz Gul Khan, Sub-Assistant Superinten- 

dent. 
Mr. Ram Prasad, R.s., Sub-Assi~taut  Superintendent, was awarded nn 

honorarium of Rs. 500 for skillful withrlrawnl of his men from the wetrt of 
the Huknwng valley during Nags raids. 

Mr. V. W. Morton, Extra Assistant Superintendent, has been granted 
a co~nmissiou in the Auxiliary Force, India, as Lieutenant in No. 1 4  
Bnttery, Royal Field aud Garrison Artillery. 

Mr. B. T. Wyatt, Extra Assistant Superintendent, (Bangalore Battalion), 
has lmen p n t e d  a con~mission as Second-Lieuten:~nt in the Auxiliary 
Force. 

Secon~l-Lieutenant J .  C. St .  C. Pollott, Extra Assistaut Superinten- 
dent, has Imen prou~oted to  the rank of Lieutenant in the Auxiliary 
Force. 

Of tlle 18  meml~ers of the Mussoorie Hattalion of the Auxiliary Force 
which Iron the Rcarling Cup lor shooting this year, tho following seven 

\rere officers of the Survey of I n d i : ~  :-Messrs. E. B. West, 0. N. Pushong, 
Mqjor C. H. Treshnln, J l c s s r ~ .  L. Williams, A. A. Graham, C. 0. Picard 

uud H. T. Hughes, E s t r a  A~s is tan t  Superintenrlents. 
12. The. following table s l~ows the distrihution oF officers during the 

yenr. The nalneR O F  ollicers on leave, on rleputntion to Local Go\.ernments, 

ou militor). duty follomed by leave or on foreign service throughout the 
yenr are o ~ ~ ~ i t , t e l l .  
-- 

Itnrlt~,linu < # n v  olticcr tcmPonrily p r n l ~ ~ n h . ~ l  I ron~  l l ~ r  ('In-s I I  Srrricr. 
+ ~ , , ~ l , , , i i , , ~  n ~ i p ~ r r  ~ # , ~ . . i ~ ,  s c r r i ~ , .  ,,,,,I I ~ ~ . ~ ~ ~ , ~ t i o n ~ r ~  1,11t c ~ c l t ~ ~ l i ~ ~ p  #)no offiecr tcmpom~.lly p~.omotcd 

r . 2  (..la-- 1 Rer\  iec. w o  o,Hirt~r rc.c~rn~~loyrd mncl nltircra on cleput~tion to Loenl Goru~rnmeats (erccpt 
111.. 1'. Hintpqon 1311 del>l~tnti~)n tn llillir .tttll O r l i * ~ ) .  

1 I ~ ~ c l ~ t ~ l i ~ t q  p r ~ ~ l n t ~ < v ~ ~ ~ ~ r *  0 ~ 1 ~ 1  (on? olhccr con fnroig! sz,cvic?. 



GENERAL. -ADMIh'ISTl~A'PION AND P&IiSONNI<L. 5 

TABLE I-DISPOSITION OF OFFICERS, 1921-22. 
S U R V E Y O R  G E N E R A L  OF  I N D I A - O O ~ O ~ I ~ I  (1. 11. D. ItJ-der. o . n  . I. .I .K.,  o . s . o . .  I:.E. 

/'/<t8# 11 f ) f i ~ r n .  I >,/IPI. ~ ~ ~ ~ b n ~ d i ~ ~ ~ ~ l ~ ~ .  / , I )IUP~ 
fJ/uns 1 Qflcers. S,rho,-rii,,nteo, d 

Surveyor General's Lt.:Col. H .  H.'l'l~on~ns, n.s.o., n.e .  
Ofice. hlajor H. J .  Conchmnn. n.s.0.. 

H.C. ,  R.E. 

Lieut.-Colonel G. A. Heazeley, n.s.o., R .E . .  up to 31at October 1921. 
SUPERINTENDENT, MAP f B ~ T e t ~ o l o ~ e l  P 1V. Pirrie, c.r.o.,  c.I.E.. I * . ,  from 1st November 1921 to 22n 

puBL1cAT1ON-\ Lieup!~,"ti!?i: A. T a n d ~ ,  HE., fmln 23d A,Iaml~ to 15th June 1922. 
,, E. 1'. Rich, c.I.E.,  R . E . ,  from 16th June 1922. 

1,'lfrsa I f!(lil~n.s. f ~ l c ~ s  I1  Oficere. ( ' p p ~ r  , A ' t ~ l , ~ ~ ~ ~ / i ~ ~ ~ ~ t o a ,  
LuIu*,. 

S,thorrli , ,rr/~x, & 
. . . . . . . . . . . . . . . . . . . . . . .  Map Publication hlr. J. Praaad, R . B .  

OfEice. Calcutta. ,, Pramudanujn~n Hay, R.S .  

No. 1 Drawing Ilu,ior F. F. Hauter,  o.a.o., I . A .  hlr. P. \81lliu111s 
Omce Map Record ,. V. R. Cotter, I.*. ,. Pranlahmnjau  Itu II 3 
and lksue omce, & 1"- J .  Ymmd, n . ~ .  ,, Abinnah n t l r ~ ~ .  Cl~under  B b L  ' 
Engraving Omce, ,) V .  .,5-1 

,, A .  B. Hunter 
Calcutta. .. Priya Nath S u r  

,, Yunahi Lal B . A .  
,, H. T. ~ u ~ d r s  
,, P. r. 11itr.i 8 A 
,. .li,:,.I,:,l s"{Dm;l 

P h o t 0 . - L i  t h o .  1.t Colouel A A r \ l ~ H a r ~ ,  
D S 0 , R B  Omce1 Calcutta' 

Nnlor F J J1 K I I I ~ ,  R L 
Mathl. Inatt. Omce, hrr 'r A F c r r ~ e ~ .  c R E 

Calcutta. 
Bengal & Bihar All (' \Vest L1r Cham Vl~andla  Q~srvas 

& Onaea Drawin 
Omoe, (1mperi3 
Standard Mapping 
Seotion). 
No. 6 Drawing Ahjor I.. (:. (:~.ostl>!mit, I . * .  . AII.. H. K. At. Saubolln ...... JIr.  Sller .lang, K.H. ............... 6 E U ~ O ~ ~ Q U  ~ m f t ( ~ .  

Omce (8imla ). ,. H .  11. P. Butterfield men. 
4 Printem. 
2 Clerks. 

l i  Indian Drnltame 

Cines I Ojicers. Claas  II  (?#iccra. T r p ~ ~ e r  S u b o r r l i ~ ~ a t e a .  Subnrdinalea, Lower 

. . . . . . . . . . .  . . . .  No. 3 Drawing Mr. J .  A. Fveenmu BI1.. E. R. West . . . . . . . . . . . . . . . . . . . .  43 Surveyors, (PC. 

Omce, Muasoorie. ,, A. A. G r a l ~ a ~ n  
hlo innuddin :: A .  b. Shnw (re.employed). . . 

... No. 1 P s r t y  , ............ 1.t. G. H. O ~ ~ n n a t u n ,  I . c . ,  R.E. hlr. C. C .  Byme ............. hIr. S h ~ r . r , ~ n g  ~ . n .  
( r ~ n  ~~robnt innl .  ,, P. A. T. Kenny, O.B.E. ,, h l a h n n ~ n ~ h  ~ u s s 6 '  i idid; 30 Surveyors, kc. 

P ~ t , ~ n h ,  P,,njnb Stnlrs,  
I'r~ile,l P ~ - o v ~ , ~ c e s .  ., (9. F. Hsnnt.y, A . P .  A .  h1. Tmlnti, L.C.K. &b. 

( n r ~  r,~.nhnfiota). h16jor C. H .  Treaha~n ,, Afraz Gul K l t o ~ ~ ,  ~ . s .  
hIr. H. C. Hnnson ,, M n h s m m ~ d  Kltan 
,, A .  .I. A. Drake, n.c . \ l .  ,, rUuhn~rusd  H n s n  .. H. T .  H e  hes ,, Jit  Singh Rawat 
,, 0. D. . I ~ ~ C ~ S O I ~  ,, Sijannl Khan 

,, Lntif Klrnn 
,, AIolummnd Ja~nsod (on probra.) 
,, blohammnd r\M~w Sat ta r  

(on yrobotian). 
No. 2 par ty  ,.... ....... Ht..Licnt..Colo~tel S. \V. S .  h1r. J. AlcCntken, M.R.E.  ... hlr. h lu lma~nud IIomiu K h u ,  67 survegor3, 

(,'rr~lr.nl Ittrlio, Rd'patdna Tln~niltnn, n.s.o.. R . E .  ,, C. 0. Picnrd K.R.  
o,l,i f~,aitcd dwt,inrra: Capt. L. H. Jaokonn, I . * .  .. Duni Chnnd P u n  ,, 3Iuhnntnlad Humin 
,,P,,I Dollti Pro~, io~<r ,  ,, W. .I. Nornun,  ~I .c . ,  R.E. ,, P r ~ f n l l a K e n l a r O l ~ o a h .  ,, Imam Din 

on pr.ohot~on). 8.BC. ,, bfmz Gul Khnn, K.R. 
,, 'P. \Y. H. knyctaf t ,  R.E.  (or ,  probnttor~). ,, dognnuath 

(o , ,  ymhntio,~).  ,, Nnraiogh Dan Joshi 
Lt. (;. U. Oamastoo, nl.c., R . E .  ,, hlolinntnlad J ~ m a e d  

("PI  yrobntinrd). obntiora). 
,, O .  F. Aenncg, R.):. ... h l o h n m r n a d ( ~ & ~  Yat!sr 

(03 ,  ,,rolmt,o,,). (018 )".ob,lt,o,,). 
NO. 3 Party, .  ......... hlmjor C. (i. Lewis, R.E. . . . . .  Cn~tni l l  J. H. \Villiama . . . . . . . . . . . . . . .  ...............- 38 s , l r v e ~ o r a ,  kc, 

[r,,itcd ~ ~ ~ ~ v ; ~ , r ~ ~  ,,,,,I Cnptnin L. A .  Jackaon I.A. hlr. E. B. \Vent 
AT,.~~Al. , T. W. R .  Anycraft, ,, L.  illi in ma, b r . 8 . ~ .  

R.E.  ,. J. H. J o h n ~ o n  
(o,t prohntio,,). ,, A .  J .  A. Dmke, n.c.al. 

. . . . . . . .  . . . . ..... No. 4 Payty,. h t v .  81. C. Pettrvl htr. C4. A. Nortunn. u.B.K.  htr. Chuni Lal Kn ~u 
flNito,l I ' , ~O>~I , ,C ,~ ,O.  ,. F. C. Saint (dismi~acd ,, Imknhrui 11ntt s o s ~ '  """" 30Surrey0ra' 

f ~ o m  1&22). ,, Vidyn Dltnr Chopm 
., h l o q i ~ n u d d ~ ~ ~  ,, h l t n n  Kllan 1.n.a.M. 

,. h1ultnlrnt ~nl 'ICollli  on y~.ob,,.) 
,. Nurainan Chnndra d u y  

(or ,  p~.o~rotidn).  
., Dnlip Siugb Cmndhi (on pl.ob,,.) 

N ~ ,  20 party, ,.,,:., captail, J .  K. Dougln.. u . ~ .  .. h l r  J H. S.  \tril@on ....... Mr. Dhnr~nn (retired from 28 yurveyors, (tc, 
Cmttontraent~ nrld Alnli- .. C .  E. C. French 

., F. W. Smith 
1-7-22). 

In~.,l Dirtrirt rnnda i n  .. J .  M. Mnkerji 
11~1. Sth, lilh n~t r l  0th 
DI r,xior,<. 

. . . . . .  ....,,,,. No. 22 Party,  hlr. 11. H. H. Hanhy hIr. Dl~nui H n ~ n  Voro~a,  R.S. 311. Jsmua P n m d ,  n.8. 33 T ~ ~ ~ ~ ~ ~ ~ ,  kc, . . . . . . . .  
Part,jnh. ,. A a n ~  Namgnu Hastir  

,, Oulnh Sin h (rorerted to (c) 

L. 9. 9 .  k t u  23.9.22) (a) 

N ~ ,  23 (punjsb ~ ~ ~ t -  filnjol H.  Fontcr. 1.1. . . . . .  hlr. J. C!. V. Lnu.8 ..... Mr. Lokahrui Dutt Joshi ......... 17 s ~ ~ ~ ~ ~ ~ ~ ,  be, 
angulation) (old .. C. 0. Picnrd .. Antrit nnm 

., D. S ,  nnnerjer.  I..c.R. (h) (dl 

Bind-Sagar) Party,  
Punjnb. 

~ h o p d  Traverse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hlr. M ~ ~ s n  Do8 Po~.i, R.S .  ... hlr. Nnbirlnd I < h u  ............... 5 T ~ ~ ~ ~ ~ ~ ~ ~ ,  kc. 
Detachment. (4 
( ( 8 )  J.:xc,llttlitvg 1 Sltpervi.or on tlw purr1 t rn~pont ry  cs tab l i~hmcst .  znc II I I ~ K  22 purrlg tcn,lrornry n w n  

(,I1 Exoluding 76 pnruly tcn\porary n l ~ t , .  1 1 , )  I~;xrltnIisq ~uprrv iaor r  on t ~ w  pnrcL tcmpornry e ~ t n ~ , ~ i n l i r n v n ~ .  I "" 
I '' 

( 0 )  NxrIt~rli~\g I1 ~ ~ ~ r c l y  lc,nqmrnry men 

-' 't 



I 
CiENERAL.-ADMINISTRATION AND P E ' I t S O N N E L .  

TABLE I - ( C o n t i n u e d ) . - ~ l ~ ~ ~ ~ l ~ l ~ ~  OF OFFICERS, 1921-22. 

I 

I Turner, R.E., up bo 17th April 192'2. 
SUPERINTENDENT C. P. Gunter, O.II.IC., II .E.,  from 18th Aptil to 29th &lay 1922. 
SOUTHERN OIRCLE! Turner, n.~:. .  fro111 30th BIav to 9th Anrust 1922. 

I ( Lieut.-Colonel C. P. Gunter, o.D.E., H.I:., f;.om 10th ~ : ~ u s t  1922. 
< 

I Clnaa I Oficera. Clnss  II OJiccra. U p p e r  S ~ r b o r d i ? ~ n f e a .  L o w e r  
S ~ ~ b o ~ d i n a l c s ,  d 

.................. .............. ......... I No. 4 D r a ~ n g  Alr. J .  H. Nicl~ol PIT. R. Clandius hlr. H. \'. H:tmysncr Ilan 43 Dmftarnen, k c .  
Omce,  Bangalore, .. J .  O'R. Do~anl ley  ,, Daniodsr Kllndilkar 

,, 1'. ll. E t l ~ i ~ ~ j n l n  Nnyndu 

from12-ly22). ' . (on probation).  ,, hlal~umrnnd Nnjam- 
nddin, B.A. 

' ( o n  yrob,tIion). 

............ . . . . . . . . . .  ............ NO. 8 P a r t y  , Lieut..Colonel C. P. Guntcr, Mr. H. l3. S i~nons  hlr. K.  O .  hlaudonon 26 Surveyors, Src. 
Hyderl ibrid.  o.B.E. ,  R.E. ,, E. A. AI~yer ,, I)trulut Ram Vohra 

Cnptoin J. K. Donglns. R.L. ,, .I. C. S t .  C. Pollett  ,, T S. Nmnynnan, B.A. 
(071 prabatio~r).  ,, E .  N. Sntcmo,  B.A. (or, yrobnlion). 

,............ ............ I No. 7 p a r t y  BIajor J .  D. Cnmpbell, D.s.o., fill.. F. H, Gnuit NI.. K. Na~ayruosva>ui Chetti 39 Surveyors, Bc.  
.Undrns n , ~ d  Ht~dcl .2blid.  R.E. ,, A. F. &fur llg ,, S l ~ i h  1,aI 11,s. 

Csotnin G. W. Gemloell. I.*. .. A. S. Hun/~nm lyor .. Sltndi L$ Dubc 

I (or1 probntion). ,, T. 0. T l ~ r e l h l l  ,, K. O .  Bl~~thuoun 
Lieut. G. Bomfonl, R.E. ( n n  ,,~.obntio,t) (on )n.obotion). 

............ I No. 8 P a r t y  , Lieut.-Colonel 11. O'C. Tsndy, blr. bl. hlnlnt~dcm% Aladsliar, i\lr. H. N u l z s i ~ n l ~ a n ~ u r t i  Roo 42 Surveyore, k c .  
Nndrns n,td B o n ~ b n y .  D.s.o., o.B.L., A.E. 11.r. ,, Shnikll Alulian>tnad Salil' .. C a ~ t a i n  J. K. Dooclns. R.E. H. T. \Vyut,t .. Ahdul C;l~aRn 

! ( o n  pvobnliort). ,, hl. S .  Oiucsn Aiyor ;; Jnualn Haj Chiblmr 
I ( o n  probntioa) 1 Training Sect ion ....................................... Alr  S. S .  JIcA'P. F i o l d i ~ ~  14 ProbzLiolrn . . . . . . . . . . . . . . .  IS Xuveyrm md 

,. V. \V. ;\lortoll Pupils. 

... p c o r d  Seotion .................................................. Air. IInji A W i  Rahinl, r . l  hlr. A~mnda l J ~ x m d  Cilosll 6 Compntew, Ir.  

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $ ' ) ~ o l o u e l  W. N, Coldatrenrn, I .r .  

Clcraa I Q4icers. I'lnes / I  qficers.  Lrpper Strhr,r,lirr<rles. 
Lower  

S~rbordina tes ,  kc. 

................................. ,gU e r i n t e n d e n t ' e  Cnptain H. l7. C. AJcedo, I .A. N r .  I i l ~ n m l ~ s  Hnn~ 

d i c e .  (or, probniion). 

No. 5 Drawing n1,. \v. nr. Gorman .............. hlr. R. O .  Hordinge hlr. Jngdecsll Yrnsld 1'~etnv .. 28 Surveyam, Be. 
Ofice,  Shillong. I an deputation, A s ~ a m ,  ,, Bawi  Ram 

rom 12.9-22). 

. . . . . . . . . .  No. 9 P a r t y  ,... ........ Bt.-Lieot..Colonel n .  H. Alr. E. J. Dig(rie Nr. Jogdeesh I'msnd Vnstav ... 37 Burreyors, Bc. 
Wctngol nodd Bihrir Phillirnore n.s.o. R.E. Amnr Kriallna Blitra ,, Gopnl Lal BIitra 
, ,  i ,  Cnptnill 1,. S. r. l i s r ~ m r :  I.A. L/;nt. C .  S .  ?IrTnnr* .. Sn~adhnr  b l ~ ~ l n ~ r j r r  

( o r ,  p~.ohnl,on).  Pnrttsir~ .I. 0 . c : .  Pitzl,al~.~ek .. llnl~ini Kurn:n. l'ulapatm, 
Lirut. H .  A .  Rnslr)., H.F. 111.. Il l>~lpenlhn Ant11 Snlba. 8.1. 

(,>,# prohnl4n,!), I I .RC .  (,fr8 ) tr t!hnlin!~).  
I, , , ,  l , r , ~ l ~ r ~ f i o , ~ ) .  

NO. 10 Par ty , .  . . . . . .  Lirut.-C'nln~~cI E. 7'. nieh, >lr.  I!'. (i. .lnrlw . .  Air. Ijnyst Bl8~l8nrnrnncl. ~ . s .  ... 26 Su~.vrynra, Be .  
LlIbIv.r H I I I . ~ ~ ~ I .  c . I .F . ,  R.E. ,, S. F. ii,,rlil:~n ,, I ) l ~ ~ r c n d ~ a  Smth Snlln 

Cnptai,n 0. Slntrl.. x r .  ,, 0 .  .I. 11. l l a d  ,, Jlntrn Prnri~d, n.s. 
( n t t  l , r n ~ ~ ' ~ ~ 8 ) ,  ,, F. .T. 1;riec Blmung PC, ,\.T.>I. 

,, H .  11. (;rc*~l 

... . . . . . . . . . . .  .. I No. 11 Par ty ,  >Ir.  .I: 0, C;rciE Alr. 0. J .  11. H u r t  hlr. l'vnlnl (:lbnnalr:8 So11 1;11ptn, 2.1 Surveyors, ~ l c .  
Lo,,.#.,. ntl,-,nn. Captam 'I‘. >I. >I. I'euney, R.E. ,, G .  B. R .  Corrpcr A.sc. 

(on l , w h n t t o , ~ ) .  ,, A .  T. D i r k ~ o ~ ~  ,, Kllnt~ hluhnmmad ., illxn~li Kemnr Scu Ollpta 
(or, ~"."l.c:#ar;;. 

...... . .  . . . . . .  NO. 12 Par ty ,  Rt..Licot..Col. P .  >I. Brorrnr, Mr. R .  31. Ke~nng Alr. ( : ~ r i ~ o  Sonkrr H ~ g c l ~ i  38 Surroyorr, &c.  
d r * , ~ ~ ~ , .  c . ~ r . c . ,  r?.s.o., R.C. ,. D. K. Hrnnick, 1 1 . 1 1 . ~ .  ,, lItnt1 Cl>:tv~slrn AI~~ulick ,, H. C ,  llnnron (UP, ~ ~ ~ - o l ~ r , t i o ~ t ) .  

,, P r n l ~ ~ l l o  Cl~nndm ,, S I I ~ P S I I  C7lmn~lrn 
FIltm, n.A. Chnt t~r jc r ,  (01) pvobnlinn). n.ne. 

NO. 21 (Burma >I,, H ,  I\-, nie(ric ............,..... >lr. S. F. Sormmn .......... Air, nullri~. I t n ~  (vt4irrd 211 Surveyor., kc. 
Foreet) Par ty ,  l.icut. L. 11. Pitr-Gthlwn fnm 1.;-22). 

I ; J , I S I  oncl 1,o~rer \'. 1'. \Tnin~iqht ,, i;lnt~lnn~ llnsio~~ 
Dal-,#do. C. n. s e x t o ~ l  

> l r . " ~ ~ .  hI. Critehell 
(or, l .rvbnl~oraL 



Z6 
GENERAL.- .ADMINISTRATION A N D  P E R S O N N E L .  

TABLE I-(Concluded).-DISPOSITION OF OFFICERS, 1921-22. 

( ~ i ~ ~ t . . ~ o ~ o ~ ~ e l  H. blcc. Cowie, R.E., up to 17th October 1921. 

SUPERINTENDENT OF THE 1 ,. 
, E. A. Tnndy, R.E., from 18th October 1921 to 10th 

Xlarch 1922. 
TRIGONOMETRIUAL SURVEY ,, H. McC. Cowie, R.E., from l l t , h  Merch to 2nd Ju ly  1922. I ~ l G ~ r  L. C. Thuillie~., I . * . ,  from 3rd July to 2nd Augoat 1922. 

[Lient.-Colonel H. IIcC. Cowie, R.E.. from 3rd August 1922. 

Lozuer 
Class I  Oficera. Clasa I I  Oficers .  U p p e r  S l ~ h o r d i ~ l n t e s .  S,Lbordi,,ates, be. 

Superintendent's Lieot.-Coloncl ll. 11. Tlno~nns, B11.. Satlek Clund Puri,  Mr. L d h i r  Singh. 
O5ce.  D.S.0..  R.E. B . A . ,  R .S .  

Alojul. W. E.  1't.r-ry, .rl.c.. H.E. ~ ~ ~ ~ ~ b ~ c t ~ o ~ ~ c r . ~ ) .  
( 0 8 ,  c ~ l m t i ~ ~ u ) .  ,, Sriifiiros~ R~iw Krllmr, 

Captaia H. KC. 1 ~ c ; t d ~ .  I.*. B.sc. 
,, R. S. P. >loelror, I .A. ,, Alolismrnad Adnrn 

Lieut. G. H.  Ostnaston, SI.c., Chowdhurp B.A. 
1t.s. ,, C. P .  E. ~ s v e a ~ o : t .  

,, H. A. Razleg R.E.  
,. G .  F.  caw;. R . E .  

G. namford R . E .  
~ a p i u i n  G. W. ~cn; rnel l ,  L A .  

...... computing omce, Dr. J. dcGranff Hunter. M . A . ,  Mr. ~ f a n m n a ~ )  I 'mad, n . s ,  Mr. Snmt  Kuninr Mukerji M Computers, &c. 
sc.n.,  r. 1n8t. r. 

i lajor C. Bl. 'Thornpeon, I.A. 
Cuptnin E. A .  Glennir, o.e.o.,  

R.K. 

No. 2 Drawin Najor L. C. Thnillicr, I..&. AIr. H.  P. D. Morton ...... All.. Ham Siugh, n.s ................ 169 Dnrfbmeu, &c. 
Omce and Foresf ,, F. J. >I. King, n . ~ .  ,, 11. B. Sinlour ,, Paras Darn 

W. I% P C I T ~  ' ' c., R.E.  ,, Rams P n . d  Hag, B.A. ,, Jugal nehari La1 
Map OfEce, Debra c;;;tain n. g, r. ,i . ncIvor, I .A .  ,, T. F. Kitchon ,, Bslrleo BiLari Lnl 
Din .  ,, 0. D. Jackson ,, Kuuja Bchari Lnl (died on 

,, Nnnak Chand Pori, 3d Nay 1922). 
s . a . ,  R .S .  ,, Yndik rlli  

,, Asnut-nUnh Khan, K B .  ,, BIuhammad EIGnsao 

NO. 13 Party, ......... Cnphin H. 6. Roome, x c . ,  R.E. ............................................................................... 2 Computers, Be. 
( A s l t . o n o n ~ ~ c a l ) .  

No. 14 Party, ......... Licut.-Colonel H. XcC. Con-ie, ............................................................................... 2 Computer., QC. 
( P m d u l a ~ , ~ ) .  I<.E. 

Major W. E. I'crry, M.c . .  n . E .  

No. 16 Party ,... ...... alajor 11. T. Xorshead. u.s.0..  .................................... BIr. Uolliunmad Hoson ........ G Contputer., &c. 
( l ' r i n n g l ! l a f l o n ) .  R .E.  

Mr. E. C.  d .  Doud v.n. 
Bt.-dlrjor K. Mas;" s.c. R . E .  
., ,, E. 0. 1vhEeler. ',r.c., 

R . E .  
Captxiu E. A. Rlennic, D.s.o., 

R.E.  

No. 18 Party, ......... AIajor C. A[. Thompsaa I.A. Mr. Haoumau P r a s ~ d ,  n.s. ......................................... 21 Computers, ac. 
(Tidal). Caphiin E. A. ~lennie , 'n . s .o . ,  ,, D. H. Luxn 

R.E.  

NO. 17 Party, ........ Najor F. J .  11. King, n.e. Mr. Q. J. S.Rae 311. Knruun Kumar Das, e.a. 16 Conlput.ers, Re.  ............... 
(Lcr r l l ing ) .  nt..hIajor K.  filason \I c. R . E .  ,, 0. N. Pushong ,, Satish Chandm Mukerjee 

Captain E. A .  Glen;/e: l;.*.o., ,, Hnj BaLadnr Unthur, ,, Pulin Behari Roy 
R . E .  B.A. ,, A n ~ i r  Al*lul b l m n  

,, K. S. Gopnlachnri, l l s t lub  Ahmnd 
B.A. ,, Ahdul Alnjid 

,, Narcndn NatL 
Cltuckerbutty, L.C.E. 

NO. 18 Party, ......... all.. E. C. J. Bond, r.o. ......... BIr. Ntkel~jo Itonjon Blr. Bidhu RhnSTn Shorne 1 Alapetic "b. 
(Alngnettc). hfazumdnr ,. Hen1 Chnndra Ranerjee, server. 

,, Ji).a Lnl Snhgnl B.A. 10 Compnters, Bc. 

NO. 18 Party,. ....... Nnjor V. lt. Cotter I A .  ................................................................... .. ........... I clerk, &c. fBnrc L ~ n e ) .  Captain P. A. ~len;sio, n.s.o., 
R.E.  
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PART 2.-WORK OF FIELD PARTIES, &c. 

I.-TOl.'OC;RAPHICAL -SURVEYS. . 

13. The two following tables show re3pectively the progresa 
of the topop~phicnl prop;unme assignecl to the ~ l e p a r t m e ~ ~ t  in 1905 
and the out-turns null cost8 of llifferent pnrties (luring the yenr under 
report. They are followc(1 Ijy I~rieE descriptions O F  the work of each 
topo~aphical  party. 

Iu 1913, the Secretary of State uauctioned :I ~ c h e ~ n e  for the reduc- 
tion of the scale of survey of certain sparsely populate3 area8 of India. 
This will greatly reduce the are:\ of survey 011 the oue-iuch scale aud 
couscc~nently accelerate the rate of progess of topographical surveys 
in T:~ble I1 below. 111 order to give a hetter idea of ml~a t  work actually 

lies before the departlneut, it uray he rernarked that O F  the area remain- 
iug for survey nhout 557,000 square 111iles are likely to he nurveyed ou 
the I~alf-inch or smaller scoleci. 

Table 11.-Progress of Topographical Surveys since 1906. 
I I I I I 

Surrey year. Scnlcs ut Surrcj-. 
ZJorthern Southem Enstel11 ( circle. 1 i c e .  I Circle. 1 

AI)proxlrnate areas remginlng for 502.606 
survey. I 

1906.06 ... 
1906.07 ... 
1907.08 ... 
1908.09 ... 
1909-10 ... 
1910-11 ... 
1911.12 ... 
1912.13 ... 

1913.14 ... 
1914.16 ... 
1915 . I 6  ... 

1918.17 ... 
1917.18 ... 
1918.19 ... 
1919-20 ... 
1920-21 ... 

1921-22 ... 

Sq.  milee. 

1,660 

7,666 

9.256 

12,626 

12,562 

13,171 

9.115 

13,849 

15,844 

19,286 

17,248 

11,388 

12,181 

7,263 

11,891 

14,275 

ai.69et 

Rfostly 2-inch and A-inch 

ditto ... 
ditto ... 
ditt.0 ... 

RIostly 1-inch ... 
ditto ... 
ditto ... 

hIostly 1-inch and ).inch 

ditto ... 
ditto ... 
ditto ... 
ditto ... 
ditto 

di t to  ... 
ditto ... 
ditto ... 

ditto ... 
I 

Sq.  ?,riles 

6,278 

7,619 

14,530 

18,624 

23,833 

27,52H 

28,852 

28,192 

25,052 

12,334 

8,168 

11,689 

4,202 

509 

9,146 

14,411 

11.528' 

Total areas completed to date .. 

Sq.  ncilce. 

10,322 

8,659 

12,431 

11,542 

9,736 

9,218 

10,654 

11,836 

14,890 

5,058 

6,901 

9,728 

8,398 

6,176 

9,428 

11.275 

i i .380 

247.394 

Sq.  niilen. 

18,200 

28,844 

36,217 

42,692 

46.101 

49,917 

48.621 

53,377 

55.786 

38,876 

32.342 

32,750 

24,779 

10,948 

30,464 

39.961 

44.604 

A~proxlmate  areas 101 the whole! 760,000 
toPographical programme. 

i 
528.800 1.e21.eoo 
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Table 111.-OUT-TU RNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1921-22. 

- 
O ~ ~ . ~ ~ ~ ~ ~  

, 
COSTS O F  
SURVEY 

I N C L U D I N G  
I \ IAPPING.  -- 

P A R T Y  and L O C A L I T Y .  

Charncler  of Country. Scnle  rnld Clnss of Siii-rcy. 

H a .  
Sq i ~ ~ i l e s .  

m i l e .  

1 NORTHERN 1 CIRCLE. 

Higlr ,  ruoodcrl hill8 ... 

NO. 4 Party-TTrl i lcd Prorl'~rrea. 

l~ i l l , l # ,~e  ill / l<frfa .  
i f  t i  n  I .  O n e i n  O i i  I . 201 i rr,,no,lrd Ion! hilla. 

, 
-.- -. - ~~ - -. 

I\T,~ 

5,611 

71,604 
(0 )  

No. 1 Party. Nil  

I 

I 

I 
i 
I 

NO. 2 P a r t y - r ' ~ ~ l t , n l  111dirt. l i < j p r ~ t : i ~ i ~  ,1110 i ' ~ r i t ~ d  ' 
Prnzinccs. 

Ca l t i vn t e~ l  plnirle, ope11 ... Half-inch Oliginrtl Silrvey ... 492 
Ditto ... One-inch R e s u r v e y  . . . 2,425 1 

. 7.7- 1 101 Cost of survey of 
n small area for 
wl~ielt credit wns / takeu in Inst yenr's 
roport of 8,400 I q u a r e  miles to- 
gether wl t l~  cost of 
mapping of 9 , Z i i  
q u a r e  ~niles under- 
tnken this geor. 

I A'. B.-Last ycm' ou 
orcn of 8,4UU square 

' milcs war surrryed 
bnt ,lot mnppcd. 
Only m.rcars al' the 
p~.evions y r a r ~  were 

I ~nnppcd. 'Tho total 
I cost of sot.vcyin~p 

;ual nnrppiug 8,.1UO 

Di t to  ... One-inch Revis ion  S u r v e y  . .. 2.694 1 
(( .I  

aqmtre milc.s is R 4  
P.lU,~U girtng n 
coat.,-atrot nu. 26'1 , pcr square ~nilc. 

I 
i 

1,40,822 
. fbJ 

26.1 

prohatio~,crr 
I UBICI pupil+, R c .  

.J IS11 ~1c~l~it;tImlc~ lo  : tile >\ll:,l,il~,,l I n -  
1 ~ ~ r o v r ~ ~ ~ ~ ~ ~ ~ t  'l'rurt 

H. 1.1!13 ,1r1,ita1,16 
; to t l l r  ICrccntivc 
1 Fngi~nerr, \\'t,.;tcm 

.Tetoln:~ Ct!lv,~l, It'. 
, fin; <l<~l,it:,l,lc to 

tlrc City lio~trd, 
Blnurnorir and Ha. 1 3,:61 deb:htlllr to 
tltr('l>ieFICnpin<.rr I P111nliv \\ro~.lis ~ c !  

: pa~.lnlrl>t.  I)<.ll~i. 

I c )  Include* B i  
sqn;brc milcs .;or. 
vcyad in 1!1311.?1 0 1 ,  
holf-ineb acolc and 
rosurv~)-ed in 1!)21. 
22 on ~ ~ l l c . i t ~ e l ~  
satlr. 
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Table 111. -OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1921-22. 

COSTS O F  ' 
O U T - T U R N S  SUBVEY 

l N C L U D I N G  j 
- &fAPPING. 

PARTY and LOCALITY. Total 

O:cl:h of awn. Total 
c o s t  1 Raurn~a.  

Scalc rind Clnss of Survey. 
on all costs. mtes. 

Character of Countly. 
o,!~::' sealee. I 

Sg. ~~r i l ce .  Rs. ; per  aq. 
,,rile. ! 

SOUTHERN 
CIRULE. 

No. 5 Par ty -Gloa l io r ,  Oer~trnl  I l ~ d i n  n ~ l d  Cclrbral 
Provilrcea. 

Jt~?lgle-cZad hills, well ruooded Half-inch Originel Survey ... 
tho Mirlluir plntcnu. One-inch Snpplcmentnry Survey quore miles 01 

Four-inch Originel Forest Survey ,  ludoro State 

I 
Forest. 

I 

No. 6 Party-Hyderirbird.  

U7rdt~lnt i ,~q a n d  clrltiunted corul- Half-inch Original Survey ... 
t r !~:  ,ruooded hills. Half-inch Supplementary Surrey 

No. 7 Party-Jl<rclrrr.c a n d  H!ld~rnbdd.  

o ~ ~ F ~ ~ o ~ I L ~ ~ ~ I ~ ~ ~ c ~ ~ ~ I ~ ~ I I o s ~ ~ ! / c I I / ~ ~ ~ ~ ~ ~ ( I  One-inch Originnl Survey ... 
LO," scrrrb coucrcd hills ... TWO-inch Originnl Survcy ... 
Forest .c ln~l  hills ... ... One-inch Supplementnty Sur rey  

f 1' )  Includes cost ol 
Rtir-ln;tppiwg nnd 
tixilip sczttered 
:r~nrilisry 1lcight.s. 

Cost- 25.0 
rate 

I r r ign tcd  nnrZ rultiuntcd plain3 One-inch Original Survey 950 * 

r i g i ~  f o v l r - ~ h l  7rilb i n  One-inch S u y y l c m c n t r ~  9urv.l / 139 11 
Modma Prcsidc~le!l. 4,555 

H i g h  hi l lsr is ing ton7reighfof $,Oil0 One-inch Revision Survey ... 3,336 1 I 

T O T A L S ,  SOUTHERN CIRCLE :- 21,961L sq. m. Rs. 5,47,970 

1.41,174 
( t') 

feet nn/l ol,ert nn(1 cl~l l iuntcd 
n r m  i n  B o r ~ ~ b n y  IJresirlcr~c!~. 

30'0 

! 
i 
! 
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Table 111.-OUT-TURNS of PLANE-TABLING and COSTS of 
Topographical Surveys, 1921-22. 

OUT-TURNS 

O ~ A ~ ~ ~ ~ ~ ~  
C ~ ~ ~ ~ ~ p "  

INCLUDING 
MAPPINQ. 

PSRTY nud LOCALITY. Areos 
Totala 

Chnrncter of  Country. 
class. 

I 

NO. Q P a r t y - B e ~ ~ ~ ~ r i l  nlrd Bilrtir ntld Orissn. 

Sq.  n~ i lcs .  

I 

Rs.  
R I  I por sq. 

mnilc. 

gro~mrl .  
TV-ooded 11ill.q ... ... Four-inch O~iginnl Surrey ... 

Ditto . . . (0 Dono by Sun,ey 
~ t t l r ,  nnrl torcw c ~ , i  Iialaiu Four-inch Originnl Survey Tnining . School 

for the pnrt)'. 

I 

TOTALS,  EASTERN CIRCLE :- 11,480 sq. m. Rs. 8,07,715 2;- 78.2 

GRAND TOTALS :- 46,006 sq. m. Ra. 18,00,436 "p,": , 42.2 

2% 

EASTERN 
CIRCLE. 

3,771 

3,168 

2,150 

2,188 

Fln t  nnd$rr l t i vn tedp l ( i i~~s ,  congest- One-inch Origiunl Survoy 
e(l with villages. 

Open nn(l?rlnling plnina. lucll One-inch Supplementpry 
popwlnte(1, znrierl ruith rocky 
acrlrb covered hills. 

Rough liills covered iuith Sal  TWO-inch Original Survey ... 

(n) Includes cost of 
two-inch forest 
survey not cbarge- 
ablo to Forest 
Depnrtrnent. 

( Id Excludes Rs. 108 
cost of mapping 
lour-inch torest 
Imut~dnry plots. 

1,91,180 

1,74,518 

1,999029 (0) 

1,80.187 
(11) 

forest. 

NO. 10 P a r t y - r l ) l ) r ~ -  B x r r t ~ a .  

Demely ruoorled hille on11 plains ... Half-inch Originel Survey ... 

No. 1 1 Party-Lolrser B ~ ~ r n z r i .  

Hil ls  denacly zuooded, rocky ruoorle[l One-inch Original Survey ... 
ialnnda nnrE sen const and 
n~nngrovc s~unnrp. 

Flnt  and / i i l ly forcet  trncts ... TWO-inch Original Survey ... 

No.  12 Party-i lssntrl .  

l l lninly hilla, pnrt ly  opeit rind Half-inch Original Survey ... 
pnrtly jr~ngle-clnd ond plnina 
densely covered ruitk jrtnqle. 

Plnins nnrl hills ,rrnit~l!/ jilngle. One-inch Original k h r ~ e y  ... 
clnd. 

P l a i i ~ s  densely covcred roitlr jicngle TWO-inch Original Survey ... 

NO. 21 (Burma F o r e s t )  Par ty -Vpl l r r  nnd Lower Btcrnla. 

60.7 

66.1 

82'e 

81'8 

3,168 

170 

1,182 

134 

Dcrleely rono(le,/ hills n , ~ r l  
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NORTHERN CIRCLE ( uide Index mnp No. 1 ). 

14. No. 1 party.-'L'his party was employed on  the co~npletion of 

the fair-lllnpping left over from the previous season, couiprising 33 sheets 
on tile olle-inch anrl 7 sheets on the halE-inch scale. No detail survey8 
n,ere undertaken during tlie year. 

An area of 2,700 square miles was triangulated, in ~ r e ~ a r a t i o n  for a 
tol~Ogrnphical survey on the onc-inch and half-inch scales. This area 
 comprise^ chiefly the tribal tract, in the soutliern half of the Uera Uhkzi 
Khan Jistrict in the Punjab, but extends westward iuto the adjoining 

portion of the Rlarri-Eugti country in Baluchistin. I t  is practically 
tree-less, : ~ n d  rises froni about 300 feet to about 4,500 feet above mean 
sen level. Water is scarce and n~os t ly  brackish and communications are 
few and had. 

15. NO. 2 Party.-This party surveyed an area of 4,776 square 
miles in the Agra, Aligarh, Muttm, Etah,  Blainpuri, Far rukhib id ,  Ettlwah, 

Cawupore, JBlaun and Hamirpur districts of the United Provinces, 137 
square miles in Dholpur State in Rijputiiua, 143 square mile8 in Gmalior 
State a ~ i d  63 square u~ilcs in Baoui State in the Bundelkhaud Agency in 
Central India 011 the one-inch scale, and 492 squnre miles in Gwalior 
State in Ceutral India on the half-iuch scale. 

The country surveyed co~isists of cultivated plains, for tlie niost part 
open null easy, esccpt in ;I few places nrliere trees were 11onierous. There 
was a great cleal of I~roken pouul l  along the hanks of the Jumna and 
Chambal rivers. The area was devoid of Iiills. 

Triangulation was carried out in Gw:llior and Dat,iii States in  Central 
India and iu Bharatpur, Dholpur, Kamuli and Jaipur States in R a j p u t ~ n ~  
and an area of 6,5GO square niiles co~npleted in advance for detail survey 
on the half-inch scale. 

The trc~verse of Allaliiibld city nud Municipal areas for large scale 
detail survey and of tlen~arcated arem of leased land in Imperial Delhi 
waR completed, (vide page 46). 

16. NO. 3 Par ty . - -Thi~  party ~ u r v e y e d  an area of 1,969 square 
n l i l e~  on the two-inch scc~le in the G:~rhwBl and Almorn districts of the 
United Province8 and ill Nep5l. No triangulation was carried out. The 
survey o l  tlie Ku~naun hills is beiug executed chiefly iu the interests of 
tlie Forest 1)epartment (vide page 18) .  The lnaps are being published 
on the two-inch ucale. 

17. NO. 4 Party.-This party, which hn(l beeu in abeyance sillce 
1017, survryed' an area on the one-iucl~ scale of R;542 srlunre n~ilen in 
the Axa~~lgarli,  Balliii, 13:inti and Goraklipnr districts of tile United 
Provinces, 149 scluart. lliiles in the Chau~p%mu and S ~ r a n  districts of 

Bihir  ant1 Orissa. ilnd 294 st u lre ~liiles in Nepal, or a total 3,985 E : 
square milou. IU :~dditiou, 58 s(luare ~uiles of triangulation and 133 lineor 
niiles of traversing were carried out  ill the Champlran district and in 
N~PBI to supply d:~t:c for  t l ~ c  tletail survey (luring the current season. 

The country surveyed cousists mainly of  \\,ell cl~ltivated plains dotted 
over wit11 lakes, m a r ~ h e s  clud numerous groves of mango trees and intersected 

by several ri'vers the principal of mhicli are the Qogrn, Gandak Rtpti. 
Towards the north-east, the country begina to  undulate and the allllvial 

plaill gives placu to it broken, l~illy regiou \rhicli forlns the lower fllopes 
of the S o ~ ~ ~ e s w a r  r:lnge. - -- b 
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A report on the  rlepetation in connection with the disputed houn- 
d s r y  between Renares State and the United Provinces will he found on 
page 46. 

18. T r a i n i n g . - S o  pupil surveyow were entertained during the 
year. Of those entertained in 1920 and 1921, 1 3  were pro~noted unclas- 
sified surveyors, 8 were ~lischnrgecl and the remainder have heen distributed 
to the parties for further training (luring the coming tield season. 

Xo soldier surreyors joined for  training during the  year Of the 

batch reported as undergoing training last year, 10 h:lve been reverted 
to their regi~ncnts  and, of the remainder, 4 are undergoing their 1st 
period and 4 their 2nd period of training, 1 having been transferred to the 
Unattncl~ed List 

19. Recess Work.-The fair-m:~pping of all the sheets of No. 2 
and 4 Partics was co~npleted before these pnrties left for the field. The 
arrears of No. 1 Party were colnpleted except for 1 one-inch sheet which still 
had to  be examined an11 7 hall-inch ~ h e e t s .  These latter were taken over 
by No. 3 Drawing Office aud 6 of these mill he subnlitte~l hefore the 
end of the current year. 

No. 3 Party's fair-mapping is still in arrears. ' The forest work of 
this party entails much extra work. A drawing section is remainiug in 
blussoorje during the ensning field season and all arrears will be completed 

before the  co~umence~ueut  of the  next  recess. 
The fair-mapping of the follo\ving sheets of the current and previous 

season's survey r e ~ ~ i a i n e d  for  cou~pletiou on 30th September 1922:- 

Shvets ou the one-inch scale ... ... 2 6 
Sheet3 on the two-inch sc:~le ... ... 24 
Sheets on the half-inch wale ... . . . 9 

Of these, 28 .will be submitted Tor publication hefore the end of 
November 1922. 

20. Record Section.-Triangulatiou data Tor 1 2  degree sheets 
\\-ere. completed. This section mas amalya~uated with No. 3 Drawing 
Ofice from 1st August 1922. 

21. Particulars of special work done by Sos.  2, 4. 20, 22 ; ~ n d  2.3 ( P I I I ? ~ ; ~ ~  
Rectangulatio~i) (old Sinrl-S*igar) Pnrties and Bllopll Traverse Detacl~ulent 

\\.ill he fon11~1 ou p;ixes 21 and 46 to 48. 

S O U T H E R N  C I R C L E  ( ~.C, I . .  Index map No. 11. 

22.  No. 5 Party.-This party ~ n r v e y e ~ l  rill ;Irt.;l O F  4,(i79 sllnare 111i1es 

as follon-s:-2,~j!l~~ scluare ~liiles ill the Bctul. H o s l ~ : ~ ~ ~ ~ ; l h L i d  nnrl N ~ I I I ; ~ ~  
districts of t.l~e C'entr;~l I'rovincen, 715 square mile8 in Iniloro State : ~ n ( l  214 

q u a r e  miles in l ) l ~ i r  State, both of the Central I n d i : ~  A x e ~ ~ c y ,  on the one-inch 
scale; 1,29!) square miles in Iudore State,  !I7 scjuare rniles in r)e\\-:i~ State, 

48 scluare ~ ~ r i l r s  in Dllar St,ate, 6 s(1unre lrriles in Ra,j,varh St):~te, 2 h ~ q u a r e  
miles in J i ~ u n i a  State anil 54 s,luare milen in the Miupnr pnrgann (British), 

of tile Ccutral India Agency, 120 s~juare 111iles in the A11!jher:1 and 
Uijain districts of  Gwalior, on  the half-inch scale ; anil 14 square lniles of 

reaerve,l foreata in the H ~ ~ h n o g i l ~ i r l  district of the Centr:rl Provinces 

on thc four-inch scale. 
The country surveyed consists of .jungle-clatl hills, well wooded 

cultivated plains, an11 part of the RIiilwl plateau. 

3% 
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I t  also triangulated a n  area of 4,410 square miles in the Central 
India Agency, Gwalior and the Central Provinces. 

23. No. 6 Party.-This party completed :In area of 6,270 square 
miles of half-inch original survey and 365 square miles of half-ioch 
supplementary aurvcy in the Gulbarga, Raichiir and Mahbf ibna~ar  rlistricte 

of Hyderiibsd. 
6110 square ~niles of supplementary triangulation was carried ou t  in 

the Amr%h%tl and a,l.joining reserved foretit areas in the Mahbiibnogar 
and Nalgonda districts of Hyder,'lh?rl. 

TIle country surveyecl is un.luloting  nil ~nos t ly  cultivated escept 
in the wooded hill8 of the fore& :lre:ls. 

24. No. 7 Party.-This party 3urveyed an area of 5,1150 square miles 
on tJle one-iucl~ null tmo-inch scales in the Kurnool, An;~ntapur  : ~ n d  
Cl~~l t l :~p : r l~  ~listricts of M:~dr:~s. : ~ n d  I42 squ:lre 111iles on the one-inch scale 

ill the Haichfir dixtrict of I-Iytlerlbl~l. : I I I I~  tri:~ngnl:~tetl arb aretr of 4,462 
square ~r~i les  in tlre Cudtlapah, Chittoor and An:~nt;tpur districts of Madras. 

The country surveyed is generally cultivaterl open expanses of level 
o r  nl~dul:~ting l;~nrl, rocky scrub covereil l~ills and .the forest-clad ranges 
of tlle N;rlla~nalili~ : ~ u d  F,rr:~mnlas. 

25, No. 8 Party.-'l'hiu 11:lrty surveyed 4,555 wlnare miles on the  
one-inch scale. Of this area, 1.169 sllunre ~ ~ ~ i l e s  Tcll in the  hladura 
district of Madras nntl consisted of about equal proport,ious of irrigated 
aud cultivntetl plains an(l of the high Forest-clad P:~lui and. Siru~ual:~i  hills ; 
of the rcuraiuir~g 3,386 srluare miletl, 2:626 tiquare iniles fell in the  
Poon:~, Koliiba ;to11 Sa ta r :~  districts, 663 al1u;tre ~niles in Bhor State and 
97 hrluare luiles in Phaltiln State in Bombay ; this area inclutled 
portions of the \Vester~r Ghiits rising to a height of 4,000 feet and the 
more open :mrl cultivated :ire% to the east of the Ghats. Poona and 
Kirltee were includeil in thc area surveyed. 

'26. Training Section.-The section cou~prised five of the 1920-21 
c l a ~ s  of Upper Subortli~~;lt.e probitioners who had been kept back for  
further training in plane-t:~bling an(l niur  Upper Sul)ordiu:~tc probationers 
recruited t h i ~  year who ,joined in October as well :rs 20 pupil surveyors 
recruited during thv year. 

The prelimin:lry trainiug of the pupil fiorveyors iu ~ l rawing  and in 
plane-tabling on two i~u(l four-inch sc:lles in the ueighbourl~ooil of BauFllore 
urns continnetl np to Sovewber when the section took the field. 

Duriug the field season the 2nd yellr Upper Subordinates completed 
their twining in pl:~ue-tabling and were :dl postred to various circles i n  
May 1!)22. Of the !I new Upper Si~bor(linntc prolx~tiouers four resigned 
during thc field season alld tive co~npletetl their course in plane-tabling 
and trianguli~tion. Of the 20 pupil surveyors 6 resigned o r  were dis- 
cl~arged ;IS unsuitable :111t1 IS co~ilplete~l  their plane-tabling course. 

On ruturn to  recess, 2 Illore pupil sorveyors were allowo~l to resign, 
the rclnaining 12 continncd tllcir training in f a i r - ~ l r a n ~ i ~ ~ ~  and were 

postetl to parties in the circle in October 1922, T11e 5 Upper Snbordiuste 
~roba t ioners  co~npletecl their training in t r a v e r s i ~ ~ g ,  levelling, computation8 
and drawing nud irfter passing n tinal esamiuation in October 1522 were 
posted to  various circles. 

27. Recess Work.-21 one-inch sheets ou t  of 50 surveyed during 
thc year under report were received in the circle office up to the 30th 
Septernber 1922. All the remaining sheets, except one which be 

partly resurveyed, will be fair-n~apped before the close of t.he recess season, 
i ) ,  
L I 
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Six original half-inch sheets ou t  of 8 surveyed during the year were 
received in the circle office up to  the 30th September 1922. The remaining 
2 sheets will be fnir-u~apped l~efore the close of the recess season. 

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

There are no  arrears of drawing from previous season's work. 
28. Record Sec t ion . -S i r  triangulatioll pamphlets and charts were 

prepared and sub~uit ted during the year. Data for  8 degree sheets were 
compiled in pamphlet for111 and preserved in the  section. All triangulation 
and traverse records mcre re-indexed. Data mere extracted an11 supplied 
on cash payment to  a private individual. 

EASTERN CIRCLE (vi" Index map No. 1). 

29. NO. 9 Party.-This party surveyed an nrea of 3,771 square 
milee on the two-inch and one-inch scnles in Bengal and Bihiir. I n  
Bengal the work fell in tlre Howrah, M i d n ~ ~ p o r e ,  and Twenty-four 
Pargarla8 districts of Bellgal and in the Blingalpur, Moughyr and Santirl 
Parganas districts of Byhfir. 

The area surveyed in Bengal lies on  both sicles o l  the Hooghly river, 
and is flat, and densely populated and that  surveyed in B i t ~ ~ r  is well 
populated, undulating and generally open, with su~all  arena of rocky 
wooded hills. 

An area of 540 square ~uileli iu the neighbourhood of P a t n ; ~  wits 
traversed for detail survey next  season, the work falling in districts 
Muznffarpur, Pntnn, Siiran and Sh?ih.ibld of Bihiir. 

An area of 1,600 square miles was t r ia~~gula ted  iu the Orissa 
Tributary States. 

30. N o .  10 Party.-This party surveyed an area of 3,168 square 
miles 011 the half-inch scale in the uuadministered areti lyiug 'between 
the Pnt :~o  and llyitkyinii diutricts of B~irnia a11d the Lakhiu~pur district 
of Ass:rl~~. Triangulation wa8 atteulpted to the sputh-west of the area 
surveyed hut  could uot be proceeded with owing to  the l~orrtility of the 
Niigiie. The whole area is covered wit11 i l n ~ s e  juugla 311~1, except in the 
H o k a ~ n ~ ,  consists of ~ t e e p  and int,ricnte hills risiug to 8,000 feet. 
The H u k a ~ r n g  ifi :I broad level plain crossed 1'3: numerous strean~s,  its 
nltitude being about 650 feet. 

31. N o .  11 Party.-Survey operations were c o ~ ~ t i t ~ a e ~ l  iu Lower 
Burnla. In the Jlergui difitrict, on  t,he u~ainland aud in Sullivan or 
Lampi island ant1 nurnerous ~ u ~ a l l  islnutls along the coast, 1,980 square 
uliles were surveyed 011 the nne-inch scale. I n  the A u ~ l ~ e r s t  district, 170 
square u~iles of renervcll forest were surveycll on the two-inch scale. 

The conutry surt-cyed 011 t l ~ c  ulainlaud connistu of n densely forest-clad 
ridxr, rinillg. in 1,1:1ces, tc, ' I ,OOO I'cet i r ~  t!]ev;itii~tl, conllecte~~ in thc northern 

port in^^ nC thc. arc;! wit11 thc 11:lrrier range ; ~ l n n ~  t l ~ c  Siat~~cne frontiel and 
t e l . t ~ t i ~ ~ n t i ~ ~ g  : ~ t  its snurl~crn c s t r e ~ ~ ~ i t y  ill the higli pro~nontory 01' Victoria 

IJoint. >Inngrove s\v:jtnpn :in,l I I I U I ~  Hats for111 t l ~ e  co:~st .  The uuuleroua 
island.; c ~ f  t l ~ e  Al~cliipela~n :Ire t l~ickly woorlui.l, with ~ t e e p  rocky sl lore~,  
t,rokelr 1,s occasinn:~l H ~ I I I ~ ~  J ~ e i ~ c l ~ e s '  : ~ n d  v:1ry in nice from Illere rocks 
to 11wks of 2,000 feet .  

32. No. 12 Party.-This party sur\-cycil at1 nrea oT 2,199 square 
rniles ou the two-inch, one-inch a1111 half-i11cl1 scnles iu Assaul, in the 
tlistricts of C5chiir, So\vgoll,v, S i l l~sgar  nnd the Kfigfi Hills :mil in 
Blauipur State. .3h 
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An area of 3,376 square miles of triangulation and 277 linenr miles 

of traversing (covering an area of 1,017 square miles) were carried out 
in the district of the Niigzi Hills, Manipur State and the Sadiya Frontier 

Tract, in advance of detail survey. 
The area surveyed was hilly, ranging from 400 feet to 6,000 feet, 

approximately; almost the whole of it was covered with deuse foreat. 
33. No. 21 ( B u r m a  F o r e s t )  Party.-The work done by this 

party is included in that shown under Forest Surveys, Eastern Circle, 
pages 19 and 20. 

The area over which operations extended is hilly, rising to 5.000 
feet and covered with very dcnse forest growth. 

34. Training.-'rbis was carried out in No. 9 Party and in the 
Maymgo Survey School. 

In No. !) Party results were encouraging. :m average out-turn of 
68 squa.re miles of survey being ol>tained fro111 each pupil. In all, 2 
military officers, 1 Upper Subordinate officer, 1 soldier surveyor and 
12 pupil surveyors were uniler traiuing of whom 3 pupil surveyors have 
been discharged as unlikely to  become good surveyors. 

At Maymyo results were lees satisfactory. Since tlle school was 
formed in December 1920, 70 pupils, mdstly Burmans, have been under 
training for different periods. 31 of these have been discharged as 
unlikely to become surveyors, 4 absconded or resigned and 6 were 
discharged or resigned after having been trained and drafted to  parties 
and only 15 are sufficiently trained for ordinary field work. The experi- 
ment of recruiting Burmans to train as surveyors has not been successful 
and it is proposed to close the school from November 1st when the few 
partially trained pupils still a t  the school will be attached to parties to 
complete their training. 

35. Recess Work.-The sheets which had to be drawn by the parties 
of the Eastern Circle during the recess season numbered 56 including 7 
special lorest sheets and 1 sheet in arrears from the previous year's 
drawing. By-the 30th September, 6 of these sheets had been received 
in the circle office m d  all the remaining sheets will he received and sent 
for publication before the beginning of next recess season. 



11.-FOREST SURVEYS. 

88. Details of the topographical silrvey ok reserved f o r e ~ t ~  
executed by field parties of the fiurvey of Indin during t,he year unde: 
report, are given helow. In  the lnniority of cases, the surveys were 
carried ou t  on the scale of 2 inches to  a mile, but occasionally the 4 inchea 
and 1 inch to  a mile scales were adopted. Uoundsry surveys were made 
where required, nnd plots prepared on  the 4-inch scale. 

N O R T H E R N  C I R C L E .  

37. U n i t e d  Provinces. Zumaun Forest Circle.-In the North 
Garhuial. Cent?-al Alnlo~ii, and East Almorti Forest Dioisions, reserved 
forest areae of 158, 22 and 361 square rniles respectively, mere surveyed 
on the ?-inch scale, thus completing the survey of reserved forests in the 
two latter forest divisione. 

S O U T H E R N  CIRCLE. 

38. C e n t r a l  Provinces. N o r t h e r n  Circle.-In the Hoshangnbrid 
Forest Division. the Following reserved forest areas, totallinq 13.764 
square miles, were surveyed on the 4-inch scale :- 

Nnrne of Block 
or Extension. 

Jogn Icnlnn A 
13irlinln Exter i~ io l~  n 

,, I, 

Indplrrn .. D 
Loknrtnlni .. E 

. . . .  F 

.. 3 .  

.. 3 .  H 
rludhimni .. I< 
T)ini,ladell .. 1, 

... Totnl 13'764 

39. Madras. I 1  Forest Circle.-In the So,u,th aurl TPest Jfurnool 
Forest Di,lixirr?~, an area of 5.96 s~lnnrc ~niles Tras surveyed on the l- inch 

ncale in the Dn,lrnla Reserved Forest :an11 of 241.63 square irliles on the  
2-inch sc:~le ill the uullor-rnentionerl reqervrrl f o r e ~ t s  :- 

Area in 
N n n ~ c .  squnrc milon. 

... ... ... G5dicIcnndug11 7'63 

... ... ... T,n(ldipnllr 2'00 
... ... ... YnImrlnpii~ln 13'38 
... ... ... Vnddnmnn 1'89 
... ... R:lrunllnkotn , . . 2'85 
... ... ... Ycrnbori 4'69 
... ... ... I,anl~~hnndr\ f i m  
... ... ... ,, Extennion 6'35 
... ... ... X.  Dhone fpnrl) 7'08 
... ... ... Rirlpiipur;im A nnd R 8'85 -- 
... ('nrried ovrr 59.62 
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Bctamcherla 
PiLnem 
Gani 
Owk nod Exteneion.(part) 
Giddalore Block 1 

,, 2 
Ycdanada 
hlittnpalli 
Alamur 

Brougbt forward 

Aree in 
squaro miles. 

... 59.62 

... 14'08 

... 36'05 

... 86'43 

... 41'15 

... 4'96 

... 10'12 

... 1'87 

... 4'38 

... 0'28 

... 3"iO 

... Total 241'63 

111 Forest Circle.-In the ,Vorth end Soz~tl.  Cudtlupah Forest 
Division, a total area of 44.77 square miles was surveyed on the 2-inch 

scale, of the under-~uentioued reserved forests :- 

Name 

Dhod~ynm A 
B 

Cinndilrotn N 
S 

J3hanikotnrnnle 
Dottudnpnlle IpnrL) 
hlnlnidi Iin~ltaldirnmi 
Penner 

... 

... 
... 
... 
... 
... 
... 
... 
Total 

EASTERN C I R C L E .  

40. Bihgr & O r i s s a .  Bihlir & O r i s s a  Forest Circle.-In the 
Santcil Pargnnus Forcet Divis ion,  an area of 1 square mile comprising 
the Kelhari closed Block was surveyed on  the  1-inch scale, and areas of 
2 and 40 square miles of the Balghora closed Block and the old Reserve 
respectively mere surveyed on  the  2-inch scale. 

41. Assam. Western Forest Circle.-In the Cichtir Forest 
Division, an area of 96.57 square miles of the Langting Dlup.?. Forest 
Reserve mas surveyecl on  the  1-inch scale, the scale of 2 inches to  t h e  
mile, on mllicl~ portion of this reserve was sarveyerl last year, having 
heen reduced to 1-inch with the concurrence of thc Conservator of 
Forests. 

Eastern F o r e s t  Circle.-In the Nowgong Forest Divis ion,  areas of 
10.25 and 15 square miles of the Lumding nud Kaki Reserved Forests 
respectively were surveyod on  the 1-inch scale, and the  whole of the  
Dhansiri lleserve amounting to  74.14 squarc miles was surveyed on  the 
2-inch scale. 

I n  tlrc Sibsugar Forest Di,uision,, the whole of the R a n g i p a h ~ r  

Reserved Forest amounting to 34 square miles was sorveycd on  the 
2-inch scale. 

42. Burma. Northern Forest Circle.-In the M a i u i  Fovest 
Division, the survey of an area of 3.R square miles on  the  4-inch scale 
completed the snrvey of thc Mode Reserved Forest. 
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C e n t r a l  Forest Circle.-In the Meiktila and Southern Shun States 
Forest Dieisio?,~,  areas of 26 square miles on the 2-inch and $8 square 
miles on tile 4-inch acule , were surveyed in the Kubyin and, 'Kdaw 
Reserved Forests respectively. I n  the former reserve, 37 linear miles of 
its boundaries were traversed. 

Tenasserim F o r e s t  Circle.-In tho West Salween Forest Division, 
(New That071 Division), 250 linear miles of the boundaries of the 
following rcserves were traversed : Kaleuiatsung, Martaban, Danu (fuel), 
Kyoseiu, Wetmundaung, Bilin, and Pabein. 

I n  the i l t r ~ ~ n ? ~  F i ~ ~ c s t  DiU%sio~b, are:\s of 64.85, 104.8, and 0.8 square 
milex of the ICyonkamun, Kynikknmam and Tagunclaing 'eservecl Forests 
respectively mere surveyed on the 2-inch scale. 

Dolta Forest Circle.-In the Bassein Forest Division, 47 square 
miles of trinngulntion and 299 linear miles of traversing mere carried out 
in the Chnongthn, Mezali, Sinmn, RIyittsya and Thitpok Reserves, and 
146.9 square miles of survey6 on the I-inch scale as follows :- 

... ... Sl~nfcwy~ndin Resorvc ... 9'3 square miloe. 
... ... ... Podaw 29'6 
... ... ... ICyeintnli 34'3 

... ... ... Sitsaya~l 29'5 
... Cha~mgthn .. ... ... 26'5 
... ... Unclassed Forest ... 17'7 

Total 146'9 
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111.-C-INTONMENT AND LARGE SCALE SURVEYS. 

43. No. 20 Party.-During the year the party completetl the survey 

of Bangalore, Deolali and Ahmadiibad cantonments on the sixteen-inch 
scale, and in :~ddition, a considerable area around l)eol%li on the six-inch 
scale, to illustrate proposed rnilitary extensions. The remaining portions 

of the biizar areas in Bangalore mere completetl on the scale of one Inch 
to fifty feet, as well a? the bazars in Deolili and Ahmarlabid on the sixty- 
Four-inch scale. 

31.94 linear miles of trt~versing and 96.83 linear nrilev of levelling 
were completed in conjunction with theso surveys at  a cost of Rs. 237.86 

aud RE. 18.90 per !ui!c respectively. 
The fair-itlapping of the following cantonr~~ents has been completed 

during the year :-Pallzvaram, St. Tho~nas'w Mount, Poolramallee, Velichi 

and West Hill. 39 shcetu have been subulittt.3 to prean; of the remainder, 

comprising 96 sheets, 46 are 11carly really au(1 the rest well in hand. 
The out-turns and cost-rates of the several classes of survey are as 

follows :- 
1. Sixteen-inch, original, 2,064 acres Q Rs. 4.55 per acre. 
T Sixtecn-inch, revision, 3,361 acres @ Rs. 1.04  per acre. 
3. Six-iuch, original, 40.21 square miles @ Rs. 190.22 per square mile. 
4. One inch to fifty feet, original, 65.63 acres @ Rs. 9.82 per acre. 
5. ' Sixty-Four-inch, original, 48.36 acres @ Rs. 16.29 per acre. 
6 .  Sixty-four-inch, revision, 58.00 acres @ Rs. 13.91 per acre. 

The average daily out-turns being :- 
8.22, 10.15, 57.60, 0.66, 2.20, 1.41 acres, respectively. 

The total areas fair-drawn, with cost-rates, are as follows :- 
1. 4,636~00 acres on the sixteen-inch scale @ Rs. 3.95 per acre. 
2. 20.10 square miles on the six-inch scale @ Rs. 134.57 per 

square mile. 
3. 75.00 acres on the one inch to fifty feet scale @ RE. 196.76 

per acre. 
4. 686.00 acres on the sixty-four-inch scale @ Rs. 7.39 per acre. 

Alphabetical List of Cantonments and Military Stations surveyed a n d  
published in modern style, on the  scales of 16 and 64 inches = 1 mile, 

up  to  the  end of 1921-22. 

(1) Agra Cantonment. (24) K i k a  Cantonment. 
(1) AurangEbid do. (25) l i m p t e e  do. and BBZU. 
(8) Bnkloh do. (28) Karichi Port Trust (Manors) 
(4) Bnliin or Thnth (Dalhousie) Camp area. (27) Landour Cnntonment, 
(6) Bannu Cantonment. (28) Neerut do. and B&&. 
(8) C h m n n  do. (29) Naskibiid do. do. 
(7) C h i t r ~ l  Station. (30) Nimach do. do. 
(R) nehrn Diin Cnntonment. (31) Peshimar do. do. 
(9) Deoli do. (32) Quetta do. 

(10) Drnaindn Out Post. (381 Quetta Fort. 
(11) Drosh Cnntonment. (34) Quettn Civil Station. 
(12) Dellli New do. (35) Rijkot  Cantonment. 
(13) Erinpura do. (881 Riiwnlpindi do. 
(14) Fort Lockhart. (37) SnhLranpur Rcmount Depbt. 
( 1 R )  Ohnirnt Stntion. (38) SnnRxvar Cantonment, 
(18) Oona Cantonment. (89) Snugor do. 
(171 Hnngu do. (401 Siiilkot do. 
(18) I I ~ p u r  (13ibilgnrb) Remount Depbt. 1411 Siinln 111dinn Infantry Lines, 
(10) FIosRr do. (421 Sitiibnldi Fort  (Nrigpur). 
(20) dnndoln Out Post. (481 Thnl Cnntonmrnt. 
(21) Jntt,n do. (44) Topn do. 
(22) Jhelurh Cnntonment. (4.5) Z h  Out Poet. 
(28) Jollnndur do. 
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1V.-THE TKIGONOMETHICXL SURVEY 

G E O D E T I C  O P E R A T I O N S .  

44. N o .  13 party.-~stronomica1.-nuring the year advantage 

wns taken of the fact of Bt.-Bla.jor K. Mason, nr.c., R.E., heiug in 
Kashmir on other survey work, to  get this officer to carry out  Talcott 
observntions for latitude a t  lour etationu of the Kash~uir  tri:~ngulation, 
llalnelp :- 

Gogipatri, Poshknr, Zebat~wan and Reban. The observations a t  the 
two former mere of the nature oE revisiou, the earlier observations a t  
thoue two stations, in 1860, having given iudieatiouu of defects in the 
ins t ro~nent  used, with the result that  the values of latitude then obtained 
have nlwnys been lookecl i ~ p o u  wit11 some suspicion. The coniputation 
of this work is in hand but the results are not  yct availnble. 

The personnel of the party mere employed nt  headquarter^ offices 
of the Trigouometrical Survey. 

45. N o .  14 Party.-Pendulum, No. 15 Party.-Triangulation, 
and No. 19 Party.-Base Line Opera t ions . -No field operations were 
carried out  hy these three parties, the personnel being employed at  the 
Headquarters offices of the Trigonomet~*ical Survey. 

46. NO. 16 Party.-Tidal Operat ions.-Tidal  registrations were 
carried out -during the year by ureans of self registering tide-gauges 
a t  the follomiug stations :- 

Date of 
Stntions. 

-- - -. 

I I 
1. Adell ... ... Still working 1 43 

2. ICnrEcl~i ... ... 1880 ."I3 "\Vith a srnall 
... Still working ( 41 1 tide-gnugo. 

3. Rouibay (Apollo . . . ,, , 44 
4. nolnbny (Prince's Dock) 1 188B . . . 34 

5 .  Mndras ... ... 1890 

::: 1 ~ ~ n r t c d  1895 Still \vorl(ing 17 
6. Kidderpore . . . 4 1 
7. Rn~rgoolr 1880 . . . 42 

8. i\Ioulmein ... 1886 
Restnrtcrl I909 Still working 1: 1 l9 

9. Port 13lnir ... I leR0 
... 42 

I n  addition, the actual times and heights of high and low-water at  
Bhaunagar, Chittagong :tnd Akyab were observed by watch and tide-pole, 
under the supervision of the Port  Officers, a monthly record oE the 
observntions being forwarded to this office. 

Hourly readings of the height of the water, determined by a tide-pole, 
were tnken a t  Easrah throughout the day and night, and mere supplied 
t o  this office weekly by the Director, Inland Water Traueport, Mesopotamia. 
The observations for the year, commencing 1st January 1921, wore reduced 
by thc method of hnrmonic aualysie and the constants thus deduced were 
used in the computation of data for the Bnsrah tide-tables for 1023. 

Tide predictions for the 1923 tide-tables for the Indian ports, 
including Banmh, werr carried out  hy meane of the tido-predicting 
machine set up at  tho ofice of the Snperintendent of the Trigonoilietrical 
Surver. 1)ehra n u n ,  where, snbserlnently, the tables were published. 
Their nlespatch to Port aa thor i t i e~  will be completed hy ahout t l ~ e  end ol  
Octol~er 1922. (-4 (3 
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Tidal registrations have been cnrried out  satisfactorily a t  nine 
observatories, except in the case of Bombay (Prince's Dock) Registrations 

will be discontinued a t  Prince's Dock, Bombay, which observatory will, 
however, be kept  open by the Port authorities for their own purpose8 

During the  past year them observatories were all inspected. 
47. The following table shows the annual anrl decadal percentages 

of error in the predicte(1 times and height8 of high and low-water a t  
the  nine stations, nherc  observations have been taken by self-regiatering 
tide-gauges :- 

PERCENTAGE OF ERRORS I N  PREDICTED TIMES ANI)  HEIGHTS 

AT OPEN COAST STATIONS. AT PIVERBIN BTATIONB. 

2 IN Tlnm. I N  HEIGHT. 2 / I N  TIME. I IN HEIGHT. 
0 

.A .- - 
s 

Yonr. 

-- - - - - -- -- 

I 
70 58 74 62 94 9 1  
68 55 70 58 94 88 
75 67 71 55 92 84 

96 90 76 66 73 67 94 92 
8 1  68 78 62 93 87 
78 65 69 64 92 88 
76 83 66 65 . 90 89 

76 66 64 62 09 86 

---- -- 

75 64 71 64 92 69 

48. Tide-predictin.g 1nac1~ine.-This machine was received from 
the Nationnl Physical Laboratory, 'reddington, England, towards the end 
of September 1921. After necessary repairs had been carried out, it  
was erected a t  Dehra Dun, the predictions for the 1923 tide-tables 
being completed by t l ~ e  middle of August 1922. 

49. No. 17 Party.-Levell ing.-Four double and three special 
detachments were employed during the past season on the  levelling opera- 
tions su~nmarised below :- 

(a)  11% Bengal an t i  D i l i ~ r ,  for the  Nndiii Rivers Schenie. 
(i) From Dhuliiin to  Jangipur. 

( i i )  From Tiup:~lr8r to Barharu.6. 
( b )  I n  Be i~gal ,  for the Irrigation Department. 

(i) From Calcutta, v i a  Biiriisat, Husainiibiid, Jessore and Jhenids 
to Chufidiinga. 

(ii) From Jessore to  Barisat. 
(c) I n  Bihrir. 

(i) From Jliiir~ugrir to Purd ia .  

I n  the Centrr~l 1'1.ouinces ant1 Uniterl Provinces. 
(ii.) From Jl~nnsi  to Snugor. 

( i i i )  ' ~ r o r n  t~arlimuktesar to Aligsrh. 

T l ~ c s c  line6 werc levl~ll~.d to pro\.icle a cross connection between the 
old level lines. 

( d )  I n  Bombav, for  t h ~  Sukkur Rarragc Project. 

( i )  From S11ik:irl)ur (Silid) to Banibar. 
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( i i )  From Wiirikso to  Rato-Dero. 
'(iii) From Nadad- Chgndia to  Mehar. 
(iv) From Ruk t o  Sehwiin. 
( v )  From Daur to  Luudo. 

(vi) From Shiihpur to  Mahribpur. 
(vi i)  Frorn Tnndo Aliihyiir to  Hyderiibid (Sind). 

(vi i i )  From Roliri to  J i m  Siihib. 
(e) In Bombay, for the Nira Right Bank Canal Scheme. 

( i)  Prom Nirn Bridge to Bhatgar. 
( i i )  From Nira Bridge to  Zillki. 

( f )  I n  Bon~bny,  I'uvjab rr.?arl R,ijputanu. 
( i )  From Virn~ilgiim to  R&jkot. 

( i i )  Fro111 Rii,jkot to Jorys .  - 
( i i i )  From Jory11 to Sliikirpur (Cutchj. 
( i u )  Prom Sliikiirpor (Cutch) to Nnvjniir. 
(t') Fro111 Nnviiniir to Nskhtariun.  

(vi) Fro111 Jncobiibid to Sliikiirpor (Sind). 
( v i i )  From Shilrsrpur (Sind) to Rollri. 

(vi i i )  Fro111 Rollri to  .Reti. 
tix) Froul Reti to  Khlupur.  
( 5 )  From Kll,%ripur to BaIi%w:~Ipur. 

(ai)  Fro111 3;ihiw:rlpur to Rlultii11. 
(:rii) Froru M11ltn11 to  Jllang. 

ixiii! Froul Khiiupur to Isliilugurh. 
(.civ) From Islimgarh uict Slleo, Harmer, Bilotra and Luni 

Junction to Marmar Piili. 
(xu) From Surs t  to  Dhiilia. 

These lines were levelled in accordauce with the procedure prescribed 
for high precision work, and form linen 102, 104, 105  and 113 of the 
new level ne t  of India. 

( g )  I n  Bonlbuy. 
(i) From Niindgaon to Ahmsdnagar, v i a  Manmld. 

( i i )  From Sholfipur to Bijiipur, v i a  Zalki. 
These lines were levellcd to forrn cross counectione between lines 

of the old net. 
(h) In Pu?zjab (~11 .d  KuaIimi?.. 

( i )  From \\'aziriibad to Siicllitgarh. 
i i i )  From Siicliitgarh to  Ialii~niihiid. 

These  line^ were levelled to coulplete the circuit taken into Kashmir 

in season 1912-13. 
The total out-turn consisted of 1,452 nliles of primary levelling and 

2,196 miles of seco~ldury levelling; of this l,:i83 miles of secondary levelling 
were executed at  the request of Local Governments, Irrigntion Depart- 
ments, k c .  

MAGNETIC SURVEY. 

50. No. 18 Party.-Magnetic.-Tile declination, horizontal force 
and verticnl Force ulnguetograpl~s continued in op~ra t ion  throughout the 
year a t  the Dellr:i I)iin ; ~ n d  Toungoo observutoriee, i n d  daily absolute 
magnetic observntious were taken regul;rrly by tho observere in charge. 
The observntories were visited d u r i ~ l g  the tiold season and observations, 
consistiug of declination, dip nnrl horizonbal force, were tnken for the 
compsrison of instrunlcntri. 
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The Kodaikinal and Alibig obeervatoriee, under the control of the  
Meteorological Department, were also visited by the  officer in charge of  
the magnetic party. 

Observations a t  Repeat Stations.-Magnetic observnt io~~s  were taken 

this field season a t  the six repeat stations-Quettn, Karachi, Binn, 
Dibrugarh, Barrackpore ant1 Waltair ; these stations are visited anllually 

to supplement the 5-yearly observations a t  all repeat stations, taken in 
order to  obtain reliable rleter~ninations of the  :lnnual changes in the 
magnetic elements. 

Publication of tlte results o,f the vaag?~etic s?cr?!ey.-The tinal 
reduction of observations tnken at  observatories, in the field and a t  repeat 
stations, to the epochs 1909.0 add 1920.0 is very nearly completed and 
i t  is hoped that  the tables of the results and the necessary maps kc . ,  
most of which have already been ~ e n t  to  press, will be ready for  publicn- 
tion about the middle O F  1923. 

Special o0scrvations.-In response to  an appeal by Dr .  L. A. Bauer, 
Director O F  the Departinent of Terrestrial Magnetism of the  Carnegie 
Institution of Washington, addressed to  magnetic observatories in a11 countries, 
for  co-operation in special simult~aneous magnetic observations in connection 
with the  Solar eclipse of the 21st September 1922, magnetic observations 
were taken a t  the Dehra Dun, Toungoo and Kodaikanal observatories. 
Declination, dip and horizontal force were observed a t  Dehra Dun, but 
at  the Toungoo and KodaikiinaJ observatories, where the observatory 
staffs are small, only dcclinntiol~ observations were taken. The three 
observatories were favourably situated within the shadow belt of the 
eclipse and i t  is hoped that the results of the observations obtained in 
India will be of value to  Dr. Bnuer in his investigation of the effects 
of the eclipse. 

m e  ~naglbetic elc?ne?~ts a t  t11.e observato~ies.-The coinputation and 
tabulation oE the values of declination, dip, horizontal force and vertical 

force for  the three observatories, Debra Dun, Touugoo and Kodaikiinal, 
for  the year 1921, ha\.e been completed; the lneau values of these 
elelneuts derived frotn all days, excla~ling those of great disturbances, 
are given in the table below :- 

n f E . 4 ~  VAT.UES OF THE R~ACNE.PIC ELEMENTS AT THE OBSERVA'TOI~IES IN 1921. 



5'1 
26 WORK OF FIELD PARTIES. kc.-GEOQNAPHIGAL SURVEYS, dc. 

V.-GEOGRAPHICAL SURVEYS AND EXPLORATION. 

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

Leaving Yatung on June 20th, the party reached Bumtang on the 
20th of July and returned by thc Manlakachung La Pass through the 
southern portion of Tibet by the Yamdo Tso lake to Gylntse, where 
it arrived on the 27th of August. 

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



PART 3.-OFFICE WORK. 

I.-HEAD (JUAlCl'ElI OFFICES. 

MAP P U B L I C A T I O N  O F F I C E  (vide Index mapa a t  end ). 

52. Brief reports of the work carried out  during the year under 

review in the six offices administered by the Map Publication Office are 

given in paras. 54 to 58,  66, 67 and 81. 

53. The classes of Inape for the publication of whicl~ the Head 
Quarter Offices are rer~pousible are as follon-s :- 

(a) Topopaphicsl  maps on  the one-inch scale. 

( b )  Topographical maps ou the half-inch scale. 

(c) Topographical map8 on the quarter-inch wale. 

( d )  (i) Geographical maps on  the 1:1,000,000 scale (about 
1 inch = 16 miles). 

( i i )  La Carte Internstionale d u  Monde on the 1:1,000,000 
(about  1 inch = 16 miles). 

( e )  Geographical maps on  the 1:2,000,000 scale (about 1 inch 
= 32 miles). 

( f )  General maps on the same and smaller scales. 
( g )  Specinl maps. 

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

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

Index map No. 2 a t  the end of this report shows the progress made 
in the publication of the modern one-inch public sheets, and the  following 
table gives the antlual output of these sheets since the   nod ern topo- 
graphical surveys were begun :- 

Yenra of puhlicntiou. 
Circle. 

Pra, l~l~hl~.  ~ l u ~ u l ~ o r  of  one-inrl~ R I I P C ~ R  
wllicll will 11ot bc. ~ > ~ ~ l > l i ~ l ~ c d  o\ving 
lo tllr nl.cn (,overed I I ~  tllvn~ bring 
i11cl110rd ill the I,rogrnlnllle for 
aorvCty null pr~l>licntior~ on t l ~ r  1111lf- 
i11r11 SCII~I- 

Appruxi~l~ntv I I L I I B B ~ ~ , ~  I . I . ~ I ~ > L ~ I I ~ I I ~  for 
] ~ ~ ~ l > l i ~ - ~ t t i o ~ ~  . . .  513 

Southrn~  1 Esatern I 
Circle. Circle. 
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I n  addition to  the above, preliminary editions (in colours) of 17 one- 
inch sheets, prepared from modern reveuue surveys, have heen publiehed 
during the year pendiug their topographical revision. 

47 modern one-iuch, 9 preliminary editions O F  one-inch, and 79 old 
style oue-inch sheets have been reprinted during the  year. 

( 6 )  T o p o g r a p h i c a l  maps on the h a l f - i n c h  scale.-Index map 
No. 3 nt the end OF this report show8 the progress made in the publication 

of the  nloderu half-inch public sheets. This series now forms the tactical 
map of India, having taken the place of the quarter-inch maps in this respect. 
I t  was co~nmeuced in 1914; most of the sheets published up to date are 
reductions from the one-inch map, but  others are frorn direct half-inch 
surreys. 

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

Al~proximate totnl number of half- 
inch nherts in Indin ... 

Years of publication. 

- - 

14 modern puhlic 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 1" 
of longitude, z e . ,  the area covered I)y 16 one-inch sheets, o r  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 
T l ~ e  following table gives the annual output of these sheets :- 

Yenrs of publication. 
I 1 Northern Bouthern 
, Circle. I Circle. 1 I Totnl. 

Drawn fronl 
compournt 

one-inch sheets. 
Surveyed On Total. 

I 
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1 preliminary sheet in colours from comparatively modern surveys 
hnrr been published and 14 are in hand. 

I n  addition to  the al)ove, 8 111odern and 2 preliminary public 
quarter-inch s l~ee ts  have bcen reprinted during the yenr. 

39 quarter-inch sheet8 have I~eeu  prepared in No. 1 Drawing Office 
from the old e ~ ~ g r a v e d  quarter-incl~ Atlas sheets brought 1lp to  date and 
published ( in black only ) :IS provisioual issues ; and 12 of such sheets 

which were puhlisherl previously have been reprinted during the year. 
These "provisional" quarter-inch sheets, including those in hand, now cover 
the greater part of the area of India for which ~nodei-II " d e e ~ e "  
sheets are not  likely to  I)e avnilalde for soule tiole. 

( d )  Geographical Maps on the 1:1,000,000 scale.-( i ) The 
"India and Adjacent Countries" Series (Vide Index map No. J ) . -  

During the year 3 new sl~eets  of t l ~ i s  series have I~een published, G sheets 
have been engraved and 1.7 sheets have been reprinted. 

( i i )  La Carte Internationale du Monde.-(Vide Index utap 
No. @.-A loll deficription of the genesis of thia series ma8 given 
in the General Report for 191.7-14; 2 sheet8 of t,l~is ~ e r i e s  llnve heen 
published during the year.. 12 sheets have l ~ e e o  pul)lisheil up to  date. 

(e) Geographical Maps on the 1:2,000,000 scale.-(Vide Index 
lnap No. 7).-No Ire\\, n~ali  of tltis series was published during the year. 

(f) General Maps on the same and smaller scales.-The 
engraved plates of all these maps have been corrected a ~ i d  hrought u p  to date 
art far as possilde during the yenr. 

f g )  Special maps.-Tl~e annual editiou of the  Railway Adminis- 
tration map (on  the scalc of 1 iuch = 64 miles) has not  been publishe(1 
during the year ;  three provincial maps and the map of India and 
Adjacent Countries (on the scale of 1 inch=32 wiles) have been reprinted. 

Numerous special maps have also been prepared and printer1 for 
the Aru~y,  for Local Governn~ents, Railways aud for other Departments. 

5 "Town-guide" maps. and 4 "Environ" maps on the scales 
12 inches = 1 mile and 4 inches = 1 ~nile,  respectively, have been 
published. 

The "Town-guide" maps published during the year are those of 
Allallabed, Benares, Ferozepore, Lahore and PeshBwar. 

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

54. Map Record and Issue Ofice.-A largcr number of requisi- 
tions ant1 enqui r ie~  for  maps have been received both from the public 
and fro111 Goverumcnt Officials than during the previous year, resulting 
in larger sales. 

The valuo o f  map ifisrles mas Rs. 3,41,488 which may be compared 
with Re. 2,11,014 in 1913-14. This increase is due to improved manage-' 
ment, ndrertining, and increitaes in the price of the maps. 

Demands for our new Catalogue of Maps have been so heavy that  
all copies printed in 1921 are exhausted, and a revised edition is under 
prepar:~tion. 

A Class I Officer has heen attached exclusively to  thia o&ce since 
3rd March 1922, nnd a great deal of sorting and re-arrangement has heen 

eff'ected. One notable economy has been the conversion of large numbers of 
obsolete maps into envelopea, office forms, &c., for the  use of the depart- 
ment, instead of selling thein off as waste paper. 

7 
I ' 
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A branch office for the convenience of the Calcutta public has been 
temporarily established at  5, Esplanade East, for the display and sale 
of departmental publications. The resulting increase in sales has so far 
been most satisfactory. 

A system of enclosed steel shelves for storage of maps is,urgently 
needed and a s~nall beginning in this direction has been made. 

An Office Manual of Instructions for the conduct of business in the 
Map Record and Issue Office was also published during the year. 

100~08.-FROM THE MAP RECORD AND ISSUE OFFICE, 1921-22 

NOTE :-The t iprcs  For 1013.14 wrro obtained by conll~ining tllosc tor issl~ea made by the Photo..LitLo. 
OUicc with thoso for the hlap Rrcord rind Issue OUicr ns in that yrar both offices iasued ,ups .  

T h ~ s r  tiprcs irnoludc Pli, lt i l l  d i u p m s ,  raler R8. 2162, isrued I,y the Photo..Litho. Ottico. 

 YEA^. 

Mnps. 

Extm- 

mental 
Publicn- 

tions. 

Total ... 

ON BOOK TRANS- 
FER (TO GOVERN- 
MENT OPFICIALB). 

13fi,7281 59,368 

136.9il :5,4G8 

. .. 1 5s,8:32 

Number 
of 

Printed 
Copies. 

71.G4l 

1,151.l91 

1,222,832 

ON C~8u  PAY- 
YENT (TO PRI- 
VATE INDNI- 

DUALB AND MAP 
AOENTS). 

FREE ISSUES. 

1920-21 - 

1919.20- 

1911.14- 

Value 
Rs. 

77,757 

I 

1,12.i53 

2,10.510 

TOTAL. ' 

- 

Number 
of 

Printed 
Copire. 

45,560 

59,190 

104,750 

Number 
of 

Priqted 
Cop~es. 

60,OGl 

i , i 5 l  

-------- 
67,812 

58.624 

i i . 044  

56,491 

Total ... 1,593,868 2.06.402 

Totnl ... 1,2il,R51 I,RG.H23 

Tohl .I ....., 1 94,539 
I 

Number 
of 

Printed 
Coples. 

177,262 

1,218,132 

1,395,394 

1,i87.420 

1,485,866 

...... 

Vnlue 
Rs.  

49.560 

12,515 

62.075 

Vnlue 
Rs. 

66,169 

2 , i34  

68.903 

2 8 , l i j  

50,859 

37,643 

Value 
Re. 

1,03,486 

1,48,002 

3,41,400 

2,94,145 

2.73.150 

2,11,014 
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Table 1V.-Publications received in M a p  Record & 
Issue Office, during the year 1921-22. 

A.-From the Calcutta Printing Offlces, (including the 
Engraving Offlp). 

NIII~DEH I o r  nmrmm7 x*vs 1 

I DEPARTMENTAL. 

Cla~a  of Maps. 

-- 

GENERAL MAPS. 

Mnps of India V n r i o ~ ~ s  

GEOGRAPHICAL MAPS. ! 

Sorithrrn Asin Scrien . . . 

Hcnle. 

TOPOGRAPHICAL MAPS. / I i I I 
(211nrtrr.incl1. Modern 

Do. (Prely.) ... 1 
Do. (Prorl.) 

Half-inch. Modrrn . . .  53,870 ( 9R.805 
Do. (Prely.) 

One-incl~, Nodcrl~ 
Do. (Prely.) . . . .  I"=] mile 
Do. (Provl.) ... I"=l u~ile 

Olrl StyIr sllrrts . . .  ... Tnrinus 

OF EACH CL11SS 
I<I%CEIVED. 

SPECIAL MAPS. I I 

I i i 

N1lnlber of 
.sheets 

printed 
N1.n- 

Publicn- 
tione. 

District Mnps ,. I , '=+ ~ n i l w  
Arl~uinistrntion Report Maps . .  I"=H miles 
Provincial i \ I ~ ~ p s  . . . . . Vnrioos 
Plnns of Git,ies n11(1 Cnntr,nniontu .. V I I Y ~ O I I ~  10 
Index Alnps , . V~trious 
Misccllnnco~~n Mnps . . . . V~~rious  5G 

Value. 

Hryriuts 
and New 
Editions. 

Total . .  1 ...... 1 328 316 366.471 3.75.880 
I i I 

EXTRA-DEPARTMENTAL. 

Mnps 
Plnns nnd dingrams 
Illu~trntions 
Miscrll~~n~outi  

Grand Total 

B.-From the Trigonometrical Survey Omce, Dehra Dun. 

I. Hurvcy of India Gencral Report. 1920-'Tl. P r i c e  Rd. 2 ov 4,. 
2. Cl~tn lopx of Mnps p~~blislled by t,l~c Survry of Indin, 1921. Priw I{?, 1 ,,r 28. 
3. Hnnd-book of Topogmphy, Chnptor VI, l!l22. Price Rr.  I r , r .  ?a. 
4. lJurvcy of India Copy Rook of Lcbtering, 1921. Price Ra. 9-8 01. i s .  
5 .  A Description of tho Bnrvoy of Iudin Bmall Bcnle Maps (Gratis). 

/:., f 
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55. NO. 1 (Head Quarters) Drawing 0fBce.-The organization 
of the office remained substantially the same as last year. 

The work carried out  by the various sections was as follows:- 

( 1 )  The C o n ~ p i l n t i o i ~  Section.- 
( a )  " La Carte Internationale du Monde au 1,000,000"~-Two 

sheets sent in for publication during 1920-21, were 
published during the year under report. Seven sheets 
mere reported in hand last year, two new eheets mere 
taken up during the year: Of the nine sheets, 
contour patterns of fonr sheets and outline patterns 
of two sheets have been supplied to  tlie Engraving 
Office. Outline patterns of tlie remainiug three sheets 
a re  in hand. Stump-shaded original of one of the four 
completed sheets is ill Ilal~d. 

( b )  The Southern Asia Series, scale 1 : 2,000,000.-Of the 
seven sheets reported in hand last year, complete 
contour pattern of one sheet, and complete outliue and 
partly complete contour patterns of two sheets have 
been sent  to the Engraving Office. Of the four 
remaining sheets, contour patterns of three sheets and 
outline pattern of one sheet are in hand. No new 
sheet was taken in hand during the year under report. 

( c )  India and Ad.jacent Countries, scale 1 : 4,000,000.-Corrections 
in  Tibet area received from the Superintendent of the 
Trigono~netrical Survey have been carried out  and sent 
to  the Engraving Ofice. 

( d )  Miscellaneous.- 

( i )  Shaded originals of two sections of the 32-mile 
nlap of India have been revised for reprint. 

( i i )  Various inrlexe~ for the Catalogue of Maps have 
been brought up-to-date. 

( i i i )  The usual indexes for the General Report have 
been completed. 

(2)  The " One-Millionth " Section.- 

( a )  Engraved editions.-Of seven colnpleted sheets of last year, 
five were sent in for publication, and stump-shaded 
originals of the remaining two sheets are in hand. 
There were four sheets in hand at  the close of the last 

yenr and two new sheets have been taken up during 
the yenr under report. Of these six sheets, outline and 

contour patterns oE one sheet have been sent to  the 
Engraving Office and outline patterns of the remaining 
five sheets are in hand. 

( b )  Helio. editions.-One sheet has continued in hand during 

the  year under report. 

( c )  Reprints.-Seven sheets have been brought up-to-date and 
sent t o  press. One is in hand. 

( d )  b1iscellnneous.-The border specimen for 1/M sheets (Helio. 

edition) is being revised, engraved patterns of twelve 
standard indexes have been prepared and sent to the 
Engraving Office for correction of plates. 

4' 4 
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(3)  The Quarter-Inch Sectiol~.- 
( a )  Original compilntion and drawing.-Tl~irteen f -inell sheets 

(preliminary edition) were in hand lnst year  and four 

new sheets ( 3  preliminary and 1 modern)  have been 
taken u p  this year. Of these seventeen, two have 
been transferred to  the Southern Circle for comple- 
tion, four co~npleted and sent to  press, and the  remain- 
ing eleven are in hand. 

(b) Reprints.-New contour originals of two sheets in hand 
last year have been completed and the sheets have 
been sent to press for reprint. Three 4-inch and 
one $-inch s l~ee ts  were brought up-to-date and sent t o  
press for reprint. Guide showing corrections for  t h e  
reprint of one engraved 4-inch sheet was prepnred and 
sent  to the Engraving Ofice for correcting the plates. 

( c )  Miscellaneous.- 
(i) St~~mp-shaded  originals of 24 &-inch sheets were 

prepared (including 19 for No. 6 Drawing Office) 

and sent to  press. 
( i i )  Grid indicator scales were drawn on the originnls of 

fourteen sheets. 
( i i i )  Originals for staudardisecl foot-notes for transfrontier 

4-inc11 aud 4-inch sheets were drawn. 
(iv) Black prints of plane-tal)le sections of 30 flheets 

have been pasted together and seut  to  press for 
supply of blue prints to  parties for fair-drawing. 

( 4 )  T l ~ c  Repl.int Section.- 

(a) 43 old style (15' x 30') one-inch sheets (including 16 sheets 
in hnnd a t  the close of last year) were corrected and 
sent to press for reprint ; of these, four fragmentary 

sheets were completed to  edges from available material. 
Seventeen s l~ee ts  remain in hand. 

(b) Seven one-inch sheets (inclutling one in hand a t  the close 
of last year) were corrected to modern graticules, brought 
up-to-date and sent to press. 

(c )  44 (provisional) +-inch sheets (inclnding 12 in hand a t  the  
close of last year) were conrpiled from the Indinn Atlas 
and other material and sent to press for publication. 
OF these, six fragmentary sheetu were completed t o  edges 
from available ~nnterial. Eleven sheets are still in hand. 

(a!) Ten $-inch sheets compilerl from Indian Atlas material 
(inclndiug tive in 11nnd a t  the close of last year) were 
corrected against office copies and sent t o  press for 
reprint. Eleven sheets are still in hand. 

(e) Three Indian Atlas sheets and four miscellnneous maps have 
been corrected :r,vain~t office copies and sent to press 
for reprint,. 

Total number of ~ h e e t s  sent for  reprint during the year under 
report is 111. Total nu111bur of ~ h e e t s  still in 11aud iu 39. 

(5) The Muppi?t!/ Section.- • 

( a )  124 moclern tnpograpl~ic:~l sheets were corrected and brought 
up-to-date ngainst office copies and sent to press for  

, , r e p r ~ n t ,  fieven sheet8 reloail1 in hnnd. 
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( b )  Press order proof corrections have been inserted on the original 
fair sheets of 177 topog~~:iphic:~l sheets aFter publication 
Correctious to  ten more sheets are in hand. 

(c) ' r l ~ e  ol.i~$~lnl O E  the (j4-111ilc Rnllway Inap O F  India, map of 
India ~ho\viug districts and pro~inces ,  and six other 
miscellaneous maps were brought up-to-date and sent 
For reprint. 

( ( 1 )  57 fair and print original sheets and contour patterns of 
various special maps were taken in hand during the 
year under report 50 sheets have been completed and 
sent to press nod seven are still in  hand. These 
include maps prepared for census, railway, industrial, 
military and other depnrtmenta. Trace originals of 43 
mape have been prepared for military purposes. 

(e) Minor corrections t o  2,122 stock copies OF modern maps 
were carried out  for the Map Record and Issue Office. 

(6)  The O&e Copy Section.- 

(a)  Additions and corrections received from various local authori- 
ties, have been entered on  the existing "office copies" 
of 2,686 published sheets. 5'39 "office copies" of 
newly published o r  reprinted eheets have also been 
prepared during the year. 

(b) The miscellaneous work of this section includes supply of 
nuthenticated copies of revenue and historical maps, 

revenue da ta  from field-books and other records to  officials 
and private persons and checking of area statements on  
fair sheets ngainst Auxiliary Tables and keeping a record 
of these areas. 

(7)  T h e  Ezan~ini~i! l  Section.-This s e c t i o ~ ~  is respousihle for the 
examination of the sheets drawn by other uectious iu the office and 
also for the  general scrutiny before publication of a large number of sheets 
drawn in other circles and drawing offices. 

166 cases nflecting 227 sheets have been examined during the year. 

Seven cnsefi affecting thirteen sheets remain in hand. 

I n  addition to the above current work, this section supplied scientific 
data to  various officials, kept up corrections to  Imperial Gazetteers, 
examined projections on copper plates of tlheets in the Engraving Officc, 
checked googrnphicnl names in various Survey of India publications, 
examined proofs of (liagonal scalps :ind of the Index to Chapter VI of the 
Topo. Hand-book, drafted corrections to  va1iou8 departmental hand-books 
nnd border specimen8 and ca~rierl out  other miscell;rneous work. 

56. Engraving- 0B.e.-(I) E w g ~ c ~ v i n g  Section.-The Engraving 

O 5 c e  has been employed on the following during the year .- 
(a )  Zndza a n d  Arlj(~ce7~t Coz~nt~ies ,  scale 1:1,000,000. Of 

eleven sheets in hnnd, six have been colnplrted and sent 
for  publication, one is under final examination and the 
remaining four sheets are all well in haud. No new 
sheets were projected. 

(b)  La Carte Znlernutzonale du hlontle, male 1:1,000,000. Of 
eeveri sheets in hand, two have been published, three 
nre well advanced, and the remaining two are in hand. 
Two new sheets were projected. 
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( c )  Sol~t1,er)t A s k  Serirs, scale 1:2,000,000. Of eight sheets in 
hand, two (Cololnbo and MadrasJ passed through final 
examination and were sent  for publication, four sheets 
are nearing completion, and the remaining are in hand. 
No new sheets were prqjected. 

( d )  I n  :uldition to above, periodic corrections have been carried 
ou t  on the platen of all the general maps of India on 
various scales. 'i'he boundary symbols of all the 1 inch 
=32 miles iutlex sheets have bean rnado more prominent. 
A cover lor  t l ~ e  Golly Book of Lettering has been 
designed and engraved. Office copy corrections have been 
colnpleted on t\velve plates of the map of India and 
Ad,jacent Countries, ncale 1 inch = 32 milem. Corrections 
and additious to  114 M Inrlia are in Iland. A new large 
tint plate has been ruler1 for the Photo.-Litho. Office, 
size 40" x 27". A nullll~er of titles has been engraved 
on photogravure plates for the Photo. Society of India, 
and the Geological Survey. Twenty-one district m;lps 
and the 3" plan of Calcutta have been revised and 
brought up-to-date. A half-anna postage stamp was 
drawn for H. RI. Mint for reproduction. 

(2) C o p p e ~  l'lnte P , ~ i n t i i ~ g  Sectio?~. - 29,876 i~npressions were pulled 
during the year compared with 32,502 during the previous year. 37% 
were scales and ch:lrts, 322 photogmvures, 31' India Atlas sheets 
and miscellaneous. About 4G;( of the entire output was for extra- 
departmental purposes. I n  the Electro-typing Section 76 plates were 
dealt with. 

57. Photo.-Litho. 0fflce.-The number of  maps printed in the 
Litho. Branch is considerably larger, though the number of pulls is 
slightly less, than mas the case last year, but  the out-turn may be taken 
as normal under post-war conditions. 

The out-turn of the Type Sectioit has fallell very considerably as 
comparcd with last year. This fall i~ in the main clue to  the fact that  a 
large proportion of the work done has consist,e(l of hand-books, kc., 
entailing heavy worli on col~lpositors, with the result that  the machines 
have often been idle. 

The out-turn of the 1'1,ocwss E?I~?' (CV~?L:J  Section shows a smaU rise, 
the smaller number o l  Ilall-tone iulpressions being more than ,)lade u p  for 
by the increased lluulber of line-block irllpressions. 

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

A now process for  obtaining photogmpllicnlly the tints on  double 
lined roads and iu wator formations has becu worked out aud perfected 

by Sllaikh Ghulam Xabi, in charge Powder Process Section. Thia process 
is found particularly useful in the case of complicated sheets. 
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The Eollwing tables briefly summerise t h e  work of the office during the 
last 3 years :- , 

TABLE A. 
WHOLE PHOTO.-LlTHO. OFFICE. 

Yesr. 
Vulue of N U ~ I D E H  OF SREETB PIIINTED. 

- - - -- - 
out-tun1 art 
cost-rntes. 

Ila. I Its. 
1,!!0.643 4.19.636 I 781 1 3.118 1 3.904 

'Does not includo cost of chemiwrls, paper, &a,, obtniued from England. 

TABLE B.-LITHO. BRANCH. 

Ye,,r, 
Number of / Number nf I Number of ~ TYPE SECTION O U T - T U I ~ .  
impressions t hnlf-tone / line-blnck 
pulled in allyrwsione , impnssinl~s  Pngesor item0 ( Copies 1111ymaions 

L i e . .  Bnnch.l ' p111Ied. pulled, : publisl~ed. printed. 1 pulled. 

TABLE C.-PHOTO. BRANCH. 

1 W o - 2 1  ( 1921-22. 
- 

I O I ! I - ' L ~ .  
~ --. 

Negstivre . . . . . . . . . 

Zinc plntes ... 

Photogrmvuri. 1,111 tea . . .  

Hnlf-tone I,lockr 

Line blocks ... IJ 

58. Mathematical Instrument 0fflce.-During the year (from 
1s t  April 1921 to 3 l s t  March 1922) there was an increase in the 
demands made on tliiu office for instruments, &c., (vide item 1 in para. 2 
below), and the Store Section of the Office made a profit oE Rs. 47,044 
against a protit of Rs. 35,G81 in 1!)20-21. There was llowever a decrease 

in the value of work done (v ide itel11 6 in para. 2 below) and a loss of 
Rs. 38,910 occurred in the n'orksllop Section of the Office ngainst a 
profit of H s .  26,793 in 1!l20-21, b u t  taking the two sections together 
there wae a net  protit of Rs. 8,135.  Mr. Ferrier, tlie permanent Officer 
in clrerge, was on learo up to 6th Septelnber 1921 and Mr. S. Wood- 
house acted for  him up to that  date, and Mr. P. A. Hughee acted for the 
latter as  Officiating Work8 Man:lgcr. The loss in the Workshop Section 

was cl~iefly due to the following reasons :- 
(a) Formation of an Opticnl Section under an Assistant Optical 

Manager, (Mr. R. C. Malcolln), on Rs. 800 per mensen1 
who joined the blnthelnstical Instrument Offlce early in 
April 1921. - 

A \ 

I li.658 5,786 
I 

Y.l(il I 7,591  
I 

7 
. 544 ~ 490 

I I 

5.894 

7.396 

475 
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(b) Retention of the services of Mr. F. C. Lee (pay RR. 500 
per niensem) for EL period of A t  months after the arrival 
oE Blr. Malcolu~ pending the tem~ination of his agree- 
ment. Mr. Lee was employc(l on  miscellaneous work 
during this period. 

(c) Decrease in the denlands on the Workshop by public offices 
for repair ntlrl manufacture work. 

As regards (a)-The Opticnl Section i~ doing a great deal of  
very useful work for the military department such as repairing range- 
finders, binoculars, telescopes: cornpaases, sight diale, &c., in addition to  
the  usual optical ~ o r k  for civil departments. I n  connection with the 
above this section is training a nuuIber of young Indians in optical work. 
This year (1122-23) the out-turu under these heads is much better 
and no  further loss on account of this ~ e c t i o n  is anticipated. When this 
section is well estahlished, i t  should prove very profitable. 

2. Tho following table ah ow^ the usual comparative tigures for the 
last 3 years :- 

I I 1919-20. 1920-21. isai-aa. 1 I 
I. Totnl iosues to Puhlic Office8 as ~llo\\.ti in the 

Profit rind Loss s t ~ ~ t e i ~ ~ c n t n  of stores. 
2 .  T'nl~ie of repairs to ii~struinents recrived for 

repnirs nnd r e t ~ ~ r r ~ e d  in oerviceahlr conclit,ion. 
3. Value of ins t rur~~ents  received frour Govrrn~lient 

Officers when no lonper reqoirrd. 
4. Book vnlue of the stock nf inst,i~in~ents, kc.. in 

Servicenhlr Stores. 
5. Book vr~lup of tile stock of i11stru111ent~. &c., in 

Repairable Stores. 
6. Totnl \~alnc of work done ill the IVork~bop . . .  
i .  Valne of instrumcnQ mlrnufncti~re~l in the Work- 

s l ~ o p  for Srrvicenhlr Stores. 
8. Value of instmacntu purchased locally . . 
9. Value of inatrumente and ninterinls obtnincd from 

England through the Director Genrrnl of Stores. 
10. Avcrage No. of eruployees and their pny ... 

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

Rs. Ra. I Re. 
I 

6.54.969 4 . 4  1 6.32.768 

1.18.446 

68.743 

6.01.409 

1.25.646 

4.20.408 
1.76.123 

11.296 
4.68.016 

NO. 628 
Re. 1.93.658 } 

48,002 1 96.089 
I 

51,503 , 70,484 
I 

4,06,069 I 6,06.988 

79,057 ' l,Oi,8i3 

3,6i,343 1 4,81,800 
1,95.907 

70.276 
1,67,694 

NO. 599 
Ra. 1.28.i7O) 

l 8 2 i  

41.060 
2,98,795 

No__ 618 
Ra. 1, r , ,655) 
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11.-DEHRA DON OFFICES. 

T R I G O N O I k l E T R I C A L  SURVEY OFFICE. 

59. C o m p u t i n g  OfEtc0.-Professional Paper No. 18, "A criticism of 
Mr. K. D. Oldham's Memoir, The Structure of the Hin~rilayas a?~d  of 
the  Oangct.ic Plain, a3 elucidated by Geodetic Observations in India," by 

Lie&-Colonel H. McC. Cowie, n.E., was published during the year. I t  is 
pointed ou t  in this paper that, owing to  the assumptions and limitations 
introduced by Mr. Oldham in his calculatious, the conclusions drawn by 
him do not  serve to simplify the problem of the 111do-Gangetic trough. 

A large amount of computation and cotupilation was done in complying- 

mitlr both departmental and non-departmental requisitions. Special mention 
may be wade of the geodetic report conrpiled for submissiop to  the 
first General Conference held s t  Rome in April 1922. 

Data mere compiled for the prediction of tides for 40 ports for 1923 
by weans of the tide-predicting ~nachine. 

I n  addition, the tide-tables for 9 river:~in ports for 1923 were com- 
pleted from the diurnal charts. 

The triangulation executed by Bt.-Major E. 0 .  Wheeler, M.c. ,  n.~., 
during the Mount Everest Expedition was computed, and the triangulation 
connecting the Marlrns Longitudinal Series wit11 tho Cuddapah triangula- 
tion was adjusted. 

The prepnration of n revised and extended 5th edition of the Auxiliary 
Tables of the Survey of India is in progress. Part I11 of this edition has 
been completed, arrd n enrall stock printed. 

The revision of Chapter 111 (1914) of the Handbook of Topography 
is almost complete, hut  the puhlicntion i~ i  likely to be delayed owing to 
pressure of work in the printing office. 

279 requisitions for data From departmautal and non-departmental 
officials were colilplied with. 

Triangulation pi~mphlets covering 611 degree slieets mere ~ r i n t e d  and 

50 issued in the course of the year. 
Levelling pamphlet No. 62 was priuted :uid issued, and levelling 

paurphlet No. 63 ~ n d  the illesopota~rii:~ levelling pan~phlet  are under 

reprint. 
T!/pc l ' r i ~ ~ t i n g  Sectio?a.--The following were printed during the year:- 

1.  Recorrls of the Survey of In~li:i, I'olume XV, 1919-20. 
2. Memoir on the Maps of Chinese Turkistiin and Kensu 

(S i r  A. Stein, K . c . I . E .  ). 

:j. Explorations in the Easter11 Karakori~tu and the Upper 
Tsrkand Valley (Lieut.-Colonel H. Wood, I ~ . E . ) .  

4 .  Tide T:rl,les for Iurlian  port^, 1923. 
5. ($0 Triangulation P:unphlets. 
6. Ln*velling Paml,lrlc.t So.  62  :rnd ;ulden~ln or dip8 to  Pa~liphlets 

NOR. 34, 35, 3!1, 40. 45, 47. 5 3 ,  54, and 72. 
7. Auxiliary T:xhle~, Part 111. 
8. Aplv?~iclix to  Lov~*lling of Precisio~r. 
!I. The Auto-~tcreo  plottcr. :I t rn~lr lnt io~l  from the French of 

I :  h i  (Licut.-('olonel 1-1. bIcC. Cowie, ILE.) .  

11,. S o r e  on tllr ~t . ; lge rc:~clro~l 1 1 )  t,lic C;oorletic 0per:rtiona of 
tile Sulk-ey of Inrli:~ it1 l!l.?lI (T,ieot.-Colonel H hIcC 
('owir-, I I . E  ', 
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11. The following also are in hand :- 
(i) Records of the Survey of India, Volume XVI, 1920-21. 

( i i )  Handbook of Topography, Chapter 11, (Revised). 
i iii ) Author's Catalogue o f .  Books of Tri,aonometrical 

Survey Office Library. 
~ ~ ~ ~ ~ ~ ~ t o r i e s . - M e t e o r o l o g i c a l  obeervations were continued as usual, and 

the Olnori Seismograph was in operation throughout the year. 
Photographs of tho sun were taken o n  275 days, the sun being 

obscured on the  remaining days of the year. 
Preservntion 0.f Trigonornet~ical  Stc~tions.-745 stations were repaired 

by district officers a t  :L cost of Hs. 4,943. Out of 361 districts from 

which reports were due, 22 failed to  umke returns. 
60. No. 2 (Dehra) Drawing 0fflce.-During the  year under 

the  work of this office was carried on principally by six tiections 
but  a seventh section \\.as formed to~vards the end of the  year. 

(1) Il'l~e T ~ i u n ~ u l n t i o n  C l ~ a r t  c ~ n d  Cuntonn~ent  Section.-Deals with 
the fair-drawing of triangulation, levelling and index charts, and the 
publication, reprint and correction of cantonment plans. I n  addition to  
the ordinary work of this section, 36 maps, charts and diagrams were 
dealt with and sent to  press and 149 sheets hand-coloured. 

(2) The Compilation Section.--Deals with the  compilation : ~ n d  fair- 
mapping of geographical maps on dilTerent scales. Two fair sheets o n  
1/M scale shown as in hand last year were completed and sent to  
press. Six sheets of rough compilation on l /h l  scale were in hand 
a t  the encl of last year, two more sheets were received during the  year;  
of these two have been compiled and ere being fair-mapped, two  sheet,^ have 
been sent to Calcutta to be engraved and Four are in hand. Of the rough 
compilation O F  sheets on  the 1 / 2 M  scale, four were in hand a t  the end 
of last year ;  two have now been completed and aent t o  Calcutta to  he 

engrnved and two remain in hand. Four sheets oE strump-shading were in 
hand a t  the  end of last year, and. five more \\,ere taken up during the 
year ;  out of these seven have been completed and two reu~ain  in hand. 
The fair-mapping of lour of the seveu half-inch ~ h e e t s ,  which were in 
hand a t  the end of last year has been col~~pleted and they have bcen gent 
to press and three remain in hantl. 

(3) TIM Stein Section.-Deals with the fair-mapping of Sir Aurel 
Stein's explorations in Chinese Turkist jn and Kensu in 1900-01, 1906-08 
and 1913-15. Forty-thrce sheets of this series had already been pub- 
lished a t  the end of last year, threc: ~ h e e t s  have been publislled this 
year, and t\vo are in diRerent stageti of publication. The fair-mapping 
of one sheet shown as in hand last year is still in progress. Eleven 
special tri:~ngulatiou charts and one levelling chart of this area were 
received during this year for fair-tlraming and are in  hand. 

(4)  Il'11.e ZfaLf-i?~cI~ Section.-Deals with the fnir-mapping oF half- 
inch shects. Sixteen sheets were sent to presn doring the year and 
thirteen sheets are in hand, these wit11 the seven sbeets mentioned in 

the report of the Colnpilation Section lnake up the t,otal oE 36 slleets 
reportecl :LY in hand in last yenr's report. 

(5) Y'hc Em~?ninin,y ~ c c ~ ~ ~ J I L . - E x ~ L ~ I ~ u ~ s  the ln;!jority of the illlportaut 
sheets drawn in this office. 135 s l l e e t ~  h ;~ve  bccu es:lminecl cluriug the 
year a1111 34 sheots are ill hand. 

(0 ' )  ?'/LO Cn~lto?rlil.cnt ilff~~r]jltig Seciioi1.-The section has Ijeen lately 
formctl to  help No. .20 Party (Cantonulent) to clear off the :irru:lrs of 
cantonuvnt  napp ping. 17 sheets havc: been rcceivecl i ~ n d  arc in h;rnd. 

8 I 
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( 7 )  Tlw Map Record Section.-Deals with the storage of originals 
and ofice copies of cantonment plans, triangulation and other charts 

cud geographical maps, and keep8 a small stock of msps published by 
the  Depirrtnlent for occasional issue to the public and for departmental use. 
It also deals with the despatch of sheets issued from Dehra Dan aud with 
all correspondence on the subject. 

The following is the summary of the work of the office during the 
yenr 1921-22 :- 

Balnnce 

Clnsq of IIIRP.S. 011 1st. 

1921. 

Triangulution cbnrts ... I '18 1 75 
I 

Levelling cl~arta, wale 1/N I 1 2 

Index chtrrts to illustrate 
reports. 1 1 1  

C n n t o n ~ ~ ~ e n t  plans for puhlica- 
tion. 

Cantonment plnns for correc- 
tion. 

Cantonnrent ulaps fair-draw- 
I / . 1 I 7  

lng. 

~ i e c e l l n n e o u ~  rnnpa, charts 
and dingrulus. 

Colorlr guides of cnntonment 70 
and other msps. 

Ealf-inch sheets 36 

GEOGRAPHICAL 
MAPS. 

Fair s11~t.t.s. ncnle l/M ... 

Rough cotnpilation, aoale 1/M 

Bir Anrcl Rtoin'n eaplorntionv 
in Chinear Turkieten and 
Ka~lsu ln 1900-01, 1906-OR 
and 1913-1;. for puhlica- 
tion on 2.M scale. 

Rough compilation, scale 1/2M 

Sheets 
scnt to  
press iu 
1921-22. 

4 

Bnlar~ee 
of sheets 
in hand 
on 1st 

October 
1022. 

(a) C o m p l e t e d  
and aeut to 
press. 

( B )  C o r r e  ctions 
carried out 
iu  both 
o r i g i n n l s  
aud office 
copies. 

(c) Two sheeb 
have been 
c o m p i l e d  
and are being 
fair-l~~appod, 
and two 
ehcets have 
hew sent to 
Caloutta for 
e n g r a v e d  
edition. 

( r i )  Bent to 
Calcutta for 
e n g r a v e d  
edition. 

Ollt of tho 5 
eh~etn  eont to 
p r e ~ a  lnat yenr, 
three have heen 
1111l~liahrd and 
two nri- rmder 
publicntion. 
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IJl~oto.-Z~i?~co. Scctio?~.-During the year 1921-22, t h e  work undertake11 
comprised :- 

Cnhtonlneut maps. 
Indexes and Triangulation charts. 
Forest maps. 
Maps, illustrative o l  Sir Aurel Stein's explorations. 
Miscellaneous ulaps. 
Estra-dcpartmeutal maps. 

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

:No. of C ocolote  

Years. Nu. of Suiubjects. NO, nl~egntiure.l h o .  of Pull8 1 nud printn. B r o k e  

1910-20 ... 8 f. , lsi j :3I6,I 14 ! 562 
I 

1920-21 ... , 1,4:40 1 3 4 1 4  i , I I -136.996 44: 

1s21-22 , ,  1.480 j 2.02s 3 0 5 , 4 1 5  i ... 
! 

61. Forest Map Ofice.-The classes of work entrusted to  the 
four technical sdctions of this office have been described in a previoue 
report ;  the distributiou of work hns been coutiuued on the same 
lines, and the progress u ~ a d e  during the year under report is described 
below :- 

(1) The Dru.toii~g Sectio?~.-The progress of this section is shown 
in the table below :- 

Drawn a n d ;  
I n  hnnd on Rcceirod sent for I I n  11a1id on 

Clese of map. let October during the publicatio~l'30th Scptem- 1 1921. yonr  during the ber 1922.  1. printed. 
-- yenr. I 

I 
80 ' 

8 1  ' 2 64 

83 

11 2 

... 8 1 2  10 '23,651 

4 4 . . . 4 

45 32 a2  36 

1 G . . . 4 

" The prepomtio~~ or oue of t l~ese mops ivos cnucollerl. 
' ( a )  l l c ~ r i n t s  of Forest nurps on various aeelcs. 

( b )  Forcst edilions, on the ~cole  of 2 iucloa= l mile, of modern one-inch maps 

( c )  Naps of Forest Circleaand Divisions. 

( d J  hlnps to ill~latrnte working plans, be .  

( e )  Naps nud clisgrams to occonlpeny Adminiatnrtive Roports. 
( / )  Forest mnps froin specinl nurveps, lnostlg on the e d c  01 4 inchen = I nrile. 
( g ) l~irlux ~ t l d  I U ~ ~ C O ~ ~ R I I C O U Y  I I I ~ P Y .  

(2 )  I 'he l 'o~tfolio Sectio?~.-Ofice copies oE 315 ln~rps and colour 
eperirnens of 75  Inaps were prepared; corrections on  149 sheets were 
completed, 84 oHictl copies wore colourecl up and 1,758 s l~ee ts  were coloured 

by hand for ~ A R U I ~  011 iudent. In sdclitioll this section corrected the forest 
inforru~ltion on 152 maps for the v:~rious Survey of India Drawing Offices 
wliich required the111 for  co~npiliug the Ilslf-inch and degree sheets. 

6 3 
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(3) 3'1~e Ai'c~p Rccord Section.-The number of maps, rliagrarns and 
original fair sheets received for  storage was 13,466; 4,401 maps, kc., 
valued at Rs. 8,623 were issued. Sales hy book-transfer to  government 
departments nrr~ou~~terl  to  Rs. 5,705 for  2,814 maps ; these figures show 
a n  increase of 832 Imp8 and Rs. 2,005 above thorre for last year. C;rsh 
sales t o  the public amounted to  Re. 2,339 for 752 ]naps, an increase 
of Rs 577 above the amount realized the previous year, attributable to  
the  increase in the price of maps and not  to  :r larger nuniber sold. 

(4) The Book-Binding Section.-This section dealt with 625 volumes 
for the Forest Research Institute, the value realized by book-transfer 
being Rs. 1,681, an increase of 137 volumes and RE. 432, over the 
figures for last year. I n  addition, 2,423 maps of v a r i o a ~  sizes were 
mounted on cloth for issue. 

62. The re-indexing of all the  forest triangulation and traverse 
data lodged in this office, mils taken up during the year for the 
purpose of preparing a colnprehensive list of these records, and supplying 
printed copies to  the Superintendents of the Survey Circles, in order 
t h a t  they may always have a t  hand, the fullest information as to the 
da ta  available for their forest survey operations. More than half of this 
work ha@ already been done, and i t  is hoped to issue the list in a 
few months' time. 
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III . -CIl i( :LE AND LOCAL L)lCrlWINC: O F F I C E S .  

63. N o .  3 D r a w i n g  O f a c e  ( N o r t h e r n  Circle).-During the year 

11 two-inch slieets ou t  of 31, 38 one-inch sheets out  of i 5  and 1 half-inch 
shebe out of 8 previorisly surveyed, were fair- napped by ~ n r t i e 8  and 
submitted lor pnl~lication. 

Half-i?ach sheets coi~s)~ilcd frotu onc-inch sheets.-16 half-inch sheets, 
1 4  of whicll were drawn in the Circle Drawing Office, have been sul)rnit,trd 
for  publication during the year. 

Afodert~ mc~te~ircl  ui~ailab1e.-The fair- napping of 6 half-inch sheets, 
of Ir.liich the component two-inch and one-inch sheets have bcen published 
or sent for publication, is in Iiand. I u  ailrlition to  tlie above, there are 
19 half-inch sheet areas of wliicl~ sollle of tlie component, two-inch or  
one-inch sheets, though snrveyed, have not  been submitted For p~iblication. 

Quav.ter-iltcib sheets coi,y)iled j'?.oin ~ ~ t o t l e r n  one-iuch ccjlrl hn1j'-inch 

si~eets.-During tlic year H quarter-inch sheets were fair-mapped in the 
Circle Drawiug Office an11 subruitted for poblication. 

jlorlcvia l)tccterinl available.-There are 20 quarter-inch sheet areas 
of mhich the couipo~lent one-inch or half-inch fiheets h:~ve been published; 
of theec the lair-ulnppiug of 11 sheets is in hanrl. There are I,esides. the  
above, 13 quarter-inch dieet areas of which the co~iiponent two-inch, 
one-inch and I~alf-inch slieets though surveyed have not  been prthlighed. 

Special ?naps.-The colotir patterns of Benares aud Environs, Dclhi 
and Vicinity in four sheets, Guirle map of Mount 'Abu,  Gnide niap of 
Mussoorie, scale four inches = 1 niile and Mussoorie City Map, scale 
twenty-four incl~es = 1 mile, were prepared and subnlitted for publication. 

Hill-shaded sheets.-27 one-inch, half-inch and quarter-inch sheets 
were stump-ahaded and submitted for publicntion. 

Layer guides.-Nil. 

Color~r pr~ttervls n?rrl press owie~. p~oofs.-The press order proofs of 68 
one-inch, Iialf-inch and quarter-inch sheets were prepared and submitted 
for publication. I n  ~ d d i t i o n  to  theae the yellow and green colour 
pat8terns of 11 one-iuch sheets were specially prepared (luring the year 
for future reprint purposes. 

~fisccllr~?~eous.-Tile traverse plot8 of 17 " nluuzas " in 41 sheets, scales 
sixteen and thirty-two inches = 1 mile, of the Gondi  district, were supplied 
to and the cost of  preparation recovered from the Ileputy Comn>issioner, 
Qonda district. 

64. N o .  4 D r a w i n g  O f i c e  ( S o u t h e r n  Circle).-During the 
year, 48 oue-inch ~ l l c e t s  previously surveyed and mapped 5 one- 
inch sheets surveyed ant1 ~nnppcd during the year by parties and received 
before the 30th Septelnber 1922 were tinally examined ond submitted for 
publication. There are no  arrears. 

Ha1.f-inch sl~ects compiler1 fvom modern o~te-iircil sheets.-$ slleets 
were mappcd and suboiitled for  publication. There are 13 shects in Land 
of which 1 will very shortly be subnlitted for publication. 

Afotlew~ w~ater ia l  available.-The material for 9 sheets of which 
the component one-inch slieets have not  ye t  all been published has been 
received but tlie mapping has no t  ye t  been commencetl. There are 1 0  
half-inch sheet areas completely surveyed on the one-inch scale but of 

which 1111 the component one-inch sheets have not  ye t  been submitted 
for publication. '. C- 

3 -- 



. Lq 
OFFICE WORK.-LOCAL OFFICES. 

Qun?.ler-%itch sheets con~piletl, f ~ o ? ) ~ ,  mode~ta  one-inch a n d  I~alf- inch 
a n d  oltl style sheets.-7 sheets were n~nppeil and submitted for publica- 
tion. There are 1 4  sheets in hand of which 2 will very shortly be submitted 
for publication. 

Afotlcrft. ?nate~iccl ccvai~lnb1e.-l'lie material for 1 sheet has been received 
the mapping of which has no t  yet  beeu commeuceil. There is 1 sheet oE 
which the component half-inch sheets are under publication and for which 
the ui;iterial has been asked for  and in addition there are 9 sheets of which 
the areas have been col~lpletely surveyed but  of which the  component 
half-inch sheets have not  yet  been submitted for pnl)lic;~tion. 

~ e p r i ? t t  sheets.-1 quarter-inch sheet was correctetl and eubmitted 
for publication and 1 qunrter-inch sheet is in h:lnd. 

Co[ozc?. pcitlc?tis.-Were prepsrerl and submitted .to the Superintendent, 
Map Publication, for 107 sheets. 

Hill-sha(led s1ieets.-Were prepnred and sul)~nitted to the Superill- 
tendent, Map Publication, for 31  sl~eets. 

Layer gtcitles.-Were prepared and sul~mittetl to  t l ~ e  Superintendent, 
Map Puhlication, for 5 sheets. ; 

P1~0to.-Zitlco. 1uo~k.-Number of reproductions . . .  ... 212 
, ,, enlargelnents . . .  . ... 195 
,, ,, reductions . . .  ... 221 

. . .  ,, ,, Vandyke plates prcpared 183 
,, ,, prints pulled . . .  ... 7,057 

Specitcl maps.-The three-inch n~ilitary map of Secuu~leriibBd and 
Bollru~ll  mapped by No. G Party was tinally exalllined aud submitted for 
publication. The one-inch military nrnp of Slririiz ( P e r s i a )  the mapping 
of which was commenced in No. 6 Party was cou~pleted, tinally examined 
and submitted for pul~lication. The m:ipping of a four-inch military map 
of Bnshire ( P e r s i a )  which was comn~enced in No. G Party has been 
completed and the  nap will very sllortly be sul,mitted for publication. 
1 5  two-inch sheets of the special forest survey of Hyderiibnrl (Deccan)  
which mere mapped I J ~  No. G Party were finally examined and subnlitted 
for publication. 

h1iscellnneol~s.-Preparation of index maps. 

The usual trailling in drawing and typing was given to pupil 
surveyors and pupil draftsmen. 

65. No. 5 D r a w i n g  O f i c e  ( E a s t e r n  Circle).-The following 
are the ~iurnhers of sheets received from tieltl parties during the year :- 

... Scale 12 i n c h e ~  to 1 mile . . .  3 

... ... ,, 4 ,, 4 

...  ,, 2 ,, , , .  8 

. . .  . . .  ,, 1 inch 22 

... . . .  
9 .  4 ! ?  

16 

. . .  Totnl 53 

Two of the half-inch sheets havo been retained in the office, as 
there is n possibility of further survey being obtained in t l ~ e m  next 
year, : ~ u d  the other 51 sheets have been ~ubmi t ted  for publication. 

Hci!f-t,tch sheets co?npiled f r o ) t ~  lnoderrt one-inch rcnd old style 
s1ieets.-24 of theue sheets have been in hand, including 4 which were 
dmwn a t  Maymyo, 19 have been submitted for publication and 5 remain 
in hand q- 
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Modern mater ia l  available for  half-inch mapping.-There are 18 
modern half-inch sheets ready for drawing of which the component 
one-inch sheets have been published but the drawing of whicli has 
n o t  ye t  been begun. 

Quuvter-inch sheets coi)~pilerl fr-o.r~~ moctern one-inch, half-inch a n d  
old si!/le sheets.-Four sheets have been coliipleted and submitted for 
publication. 

dfotlevn matevial available .for quarter-inch ?napping.-There are 5 

,quarter-inch sheets whose half-inch component sheets have been published, 
the drawing of whicli has no t  yet been put in hand. 

Ilill-shaded sheets.-62 sheets have been prepared and submitted. 
There are no  arrears. 

Layer !lz~itEes.-One has been prepared and submitted. There are 
no  i~rrears. 

Colut~r 1)utle?.r~s ( L . I L ~  press urde)' ljroc?fs.-These have been sub- 
mitted for 8 i  sl~eeta and, in addition, the coloor guides for 5 sheets 
have I)ecn prepared for reprint purposes. 

66. No. 6 (Simla) Drawing 0fflce.-The Survey Section has 
been cmployed ou the couipilation and lair-drawing of transfrontier maps 
on tlie one-niilliouth, Iiall-inch and quarter-inch scales and incorporating 
additional infornlation 011 sheete previously published. 

I>uring thc year 30 quarter-inch sheets ancl 5 half-inch sheets were 
fair-dra~vn and submitted for publication uncl 3 quarter-incll sheets 
and 5 I~alf-inch sheets were corrected and brought np  to date and 
sent to press for reprint. 

The ATJIL!/ Secliul~ is eulployeti on the 1,reparatiou and printing of 
nlaps autl plans for the use of  the Army aucl other Clovernulent 

Departmellts. 
During the year 282 111aps and plans tx-ore dealt with irud 42,104 

copies printctl 011 tlic litl~o-printiug presses. 
67. Bengal and Bihar and Orissa Drawing 0fflce.-(Imperial 

Standard Mapping Section). This section has been ernployed as usual 
on ((6) the co~npilation Crolrl urodor~l revenue survry 111;rterial .and Irom 
other maps aoil ( 0 )  tlie fair-1n:lpping of the prcli~ninary editions of modern 
one-iuch sheets iu colonrs pcutling their topographical revision. The 
sheets arc cou~pletcd Croui old 111;1terial in cases where no  modl-rn work 
is available. 

l(i  new slleetslol IJeug,ll ;t11,1 1 4  new sheets o l  Bilriir ; ~ o d  Orissa llsve 
been lair-~l~il)p:ll and 8ub.nitte l lor public.ltiou tlu~.i~rg the year. One 
degree sheet (preli~nil~;rry cditioll) nus :tlso subnlitted for publication. 
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PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

68. N o r t h e r n  Circle. NO. 2 Par ty . -A surveyor was deputed 
in November 1921 to carry out a survey on  the eight-inch scale of the 
Headworks of t l ~ e  Western Jumna Canal for the Superintending Engineer 

of the Irrigation Circle. The survey of the area, which comprised 8.93 
square miles, was completed in Fcbruary 1922 a t  a ~ o s t - ~ a t ~  of 

RE. 121.3 per square mile. 
At the request of  the City Board, Mussooric, a surveyor 

was deputed during reces8 to  carry ou t  the survey of 40 acres on 

the scale 1 inch = 40 feet in the vicinity of Bhatta village. Work mas 
conlmenced on 1st  July 1922 and completed by the  25th September 1922 
a t  :I cost-rate of Rs. 16.7 per acre. 

A section of this party completed the traverse of Allahsbsd 
City and Municipal areas for  detail survey on  the sixty-four-inch : ~ n d  
sixteen-inch scnles co~nulenced in 1920-21 for the Allahjbad Improvelnent 
Trust. 35.35 linear ~niles in an area of 1,324.8.acres, 'and 78.34 linear 
miles in an area of 31.91 square miles were traversed a t  cost-rates respec- 
tively of RE. 79.7 and 18.0 per linear mile, while the  number of plot charts 
for the sixty-four-inch and sixteen-inch areas prepared was 30 and 44 
respectively. On completion of the above, the section was transferred 
to Imperial Delhi where they traversed the  boundaries of deu~arcated 
areas of leased lands. 57.44 linear miles were traversed a t  a cost-rate 
of RE. 58.8 per linear mile, and a schedule of the boundaries Iran heen 
prep i~re~l  f~pr permanent record in hook form for ti>,! Chicf Engineer, 

Public Works I ) e p : ~ r t ~ n e ~ ~ t ,  Delhi. 
69. NO. 4 Par ty . -At  tho rc:cloest of tho United Provinces 

Government :incl wit11 the concnrrelrce of the Ben:lres State l)nrh:lr, ;In 
officer \V:IS ~leputed to  examine and report on the diup~~tet l  houutary be- 
t,n,een h'en:rres State : I I I ~  United Provinces lying :)long the Ganges river. 

The dispute, ml~ich tl:tten I,:~clc to 1848, is due to the lateral u~ove~neuts  
of the river : I I I ~  l.eaclles :rn acute stage whenever sufficient silt  iron^ the 
previous floolls II:IR I>een clepositc~l on the sand Ix~uku lo ~ r ~ n k e  the111 
cultivnlJle. The report, t o ~ e t h e r  with thc origin;~l  fiurvey on the eight- 
illcll scale ;111d a spare trace of the disputed area, \v:~u s u l ~ n ~ i t t e ~ l  in due 
cotlrse tllrough t l ~ e  proper cl~annel .  The expenlliture io co~~nec t ion  with 
tile deputation 1rv:19 nli:~red e~jually by the Benares State and Unite11 
Provil~ces Goverlln~eot. 

7 0 .  No. 20 Party ( C a n t o n m e n t ) . - T l ~ o  party c o ~ ~ ~ p l e t e d  the 
H,,rl.e~ of the I,.iz:lr nrc?:1 in Bangalore, on the scale of 1 inch to tifty 
feet. Thifi ;)Ten coll~prieerl 3.5 sl~eetn, the cost of survey and tnapping 
of  ,,.tIich, will I)e I>orne I>y t,hr E:~ny;llote Rlnriici~~nlity. Itcgnrding their 
l,reparatiou, ~ ~ l , ~ n t i o u  n ~ i z l ~ t  Ile nra~le here of LIII  unnsual  neth hod adopted 
for cl:~~sifJ-ing buil~linga. A rliqti~lctivr stylc ol' Il:~clruring is being used 

to illnRtmte the several kin118 nl' rooling ~n:~ te r i i~ l  ; this has involved 
ll,uch Ial,orioux l ~ e n - ~ v o r k  :1n1l for stlcl~ cases in f~l ture a 8y~te1n  of 
referellee nnlnl~ers, o r  lettera, o r  gracleu of stippli~lg by n~ecliauical 
means, 111igl1t be triell. 

The cost-rates nf thin work aro given on page 21. 
71. N o .  22 ( R i v e r a i n )  Party.-Tho party continued the work 

of traversillg and laying r l o ~ v ~ i  I~nse liues. 2,269 linear aud 41.7 square 
lll+a of  nlinor traverse in the Inrluu, C h e n i l ~  null P:lu,jn;~tl riverain tracts 
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in the Muzaffargarh district were executed, 10,284 theodolite stations in 
84 were fixed. 213 corners of 71 squares in 240: siluare miles 
were demarcated with permanent mark-stones on both banks of the 
Panjnad river in the Muzaffargnrh district and Bahjwalpur State, to  serve 
as bases for future survey anrl demarcation of boundaries and fields in 
the bed of the river. 27 missing stones of 9 old base lines along the  
Indus river in the M u z a e ~ r g a r h  district were relaid a t  the request or the 
Settlement Officer, Muzaffi~rgarh. 1,154 plotted and 453 boundary masciuis 

(settlement mapping sheets) on  the scale of 112,640, and 28 four-inch 
sheets were traced and supplied in time to  the Settlement Oficer, 
Muzaffkgarh. Besides these, 5G4 boundary masiivis were partly compiled 
on the scale of one inch = 220 feet for the next season's work, and 257 

~niscellaueous traces were prepared, all the traverse stations marked doriug 
the field season were plotted on  26 four-inch sheets. 

Luho~c "IV(LZ.UL" L a n d  Survey.-The survey on the scale of 
1 inch = 40 feet, undertaken towards the end of recess 1921 a t  the 
request of the Deputy Comolissioner, Lahore in conr~ection with the 
Lahore city extension scheme, was continued till the 10th November 1921;  
33.5 acres were surveyed till the end of September 1921 and 16.0 acre3 
were surveyed sul)sequently, making the tixial total area of 49.5 acres. 

I<lictt~i' Specicd Survey.-This mas undertaken, in continuation 
of the last year's work, for the Attock Oil Compauy a t  their request 
through the Deputy Commissioner, Attock district. The work consisted iu 
surveying, on tlie eight-inch scale, with contours at  10 feet interval, 
the adjoining productive area to tlie south of the eastern extension, and 
re-rlel~~nrcating the I~ouodarien of the e ; l s t o r ~ ~  and sontl~ern extensio~is dealt 
with last yew. The tol)ogr:~pliy was b:lsd~l ou supplau~entary traversing. 
In  all, 125 theotlolite st:~tions were laid oa t  in 1!).07 litlenr r~~i lev  null ti 
intersected p o i i ~ t ~  with Iieights were fixetl for detail survey a1111 bouuilirry 
de~narcation. The wnrlc w:rs c o ~ n ~ ~ ~ c n c e i l  in April i~titl finished ill July 
1!)3T An area of 0.1.5 square inile was surveyetl :~ntl 6.75 liuear miles 
of bounilary was re-demarcated. Tlla last year's aurvey of the central por- 
tion, area 4 Hqutlre miles, w:is corrected :it the request of the Coinpany 
to show tie\\. morkti that h:wl been co~l~pleted subsecluently. Four miscellaue- 
ous traces were prel~ared, a11 the traverse stations ~narked ,  and intersected 
points were plotted on the S-inch ~ h e e t s  of the last year. 

72. N o .  23  ( P u n j a b  R e c t a n g u l a t i o n )  ( o l d  S i n d - S a g a r )  

Party.-1)ariug the year uudar report tho party wi~s employed on rect- 
snguli~tiou, in coni~ectioil wi t l~  the I'un,jab Governlneut Sutlqi V:dley 
Cilual ;rut1 Golonizatioi~ Project, in the Mnltiin nnd Montgolnery tliatricts 
and Ilahilwnlpur State. 

I t  having bee11 tlecided that, to  enable tbe whole area to be 
sub-deinorc:~tetl in :i field seasons, tllc Survcy Deptrrtlnent sllPUld 
de~nnrcate to  100-acre rectaugles, only the are:l in \\,hich the exterior sides 
of 2,400-acre rectangles had been tlentnrcated to 25-acre rectanglov in the 
previo~ls season \\.as de~narcatetl to 25-acro rectangles this season. 

A total n'rea of 1,588.2 square miles w:~u rectang$ated, 4,020 rect- 

angles of 25-acre and 9,159 rectaugles of 100-acre n-ere laid out, and 

their corners marked with stones. An area of 1,992.1 square miles or  
I,(iJ3..' linear miles was traversed in advance for  the purpose of laying 
r l o w ~ ~  corners of 2,400-acrc rectangles, and G A G  such corllerv were located. 

The country under rectnngul;~tion lies ;lIong tile Sutlej river 
fro111 Ferozepore on the north-east to tlle boutldnry of Sind on the 

i 



48 
31 

WORK FOR OTHER QOVERNNENT DEPARTMENTS. 

south-west. I t  is bounded o n  the  north-west by the  old bed of the  Beas 
and the  Chenib  m d  Indus rivers, and on the south-east by tlie boundary 
of the Bikaner State and the old bed of the Ghaggar. A strip of 

country on both banks of the  Sutlej river is well cultivated. The country 
t o  the north is a flat plain, covered with', scrub jungle, very thick in 
many parts, and reserved as Government " Rakhs ". The country to  the 
south consists of a sand desert, studded with hillocks, wliich in some 
parts rise over 50 feet. Both these tracts are practically waterless. 

I n  recess the party was employed on  completion of the records 
of tlie rectangular survey, traverse computations and preparation of 
triangulation charts. 

73. The Bhopal Traverse D e t a c h m e n t . - W a s  formed on  the 
18th October 1921 with a view to  traversing village hountlaries Eor the 
cadastral survcy of  the  Bhopjl  State, on t l ~ e  scale 16 inches to a mile. 

The nature of ground under eurvey was undulating, and interspersed with 
rocky knolls. The country was partly covered with dense jungle and 
in other parts well coltivated. 

Only 5 trained irien were transferred froni thc Survey of India 
Department and all the other linnrlrr were entertained and trained. The 
work was entirely bnsrd 011 G. T. values. In all, !136 linear n~iles of 
main and sub-circuit traverses mere executed, and 3,987 theodolite stations 
laid out, in an area of 327 square miles, along the boundaries and in- 
terior of 165 villagcs of  tlie Duriihs t(thsi1 of tlie northern district; 
and 235 dressed stonetl were e~nbeclded on tlieoclolite stations to serve 
as pernianent marks for the future snrvey and dernnrcntion. 355 s l~ee ts  
were plotted on the scale 16 inches to a mile, 24 four-inch sheets were 
traced, and the ateas of 169 llolygo~le were computed by universal 
theore~n  and pl;iniuieter, nnrl supplied to  the State Oflicials during the 
year. Kesilles this, several ~niscellaneous traces were prepared; nnrl :dl the 
work done during the ye;w was plotted on the scale 4 inches to a mile. 

74. Southern Circle.-At the request of the Madrnfl Govern~nent  
the  scttleulent of the Mysore-South Kanara bound:lry n7as continued 
from the pr~,vious season. 

Rrpresent~ntivcs of tlie Madras Government nntl of the Rlysore Ilurbnr, 
Rcco~llpallied by Mr. J. O'E. Donnghey met at  Gundin on the 5th January 
1922. 

O\ving to illness Mr. 1)onnghey mas repl:lce<l hy Mr. V. W. Morton, 

who took over the work on the 13th Febrn:~ry 1922. 
Ahout, ( i l  miles of the 1)ound;lry were finally settled during this season 

and n record prepnrerl on prints of the Iv1adr;ls Forest four-inch survey 
sheets. The total length of the boundary finally settled up to  date is 
now 85 milee. 

The  work has bee11 temporarily stopped during season 1922-23, for 
tinancial reasons, but  will prohably be resumed during season 1923-24. 

75. Lectures deliverell hy Lieut.-Colonel C. P. Uunter, O.B.E., n . ~ . ,  
during the year under report were as follows:- 

Lecture on "Maps" and " S ~ ~ r v e y s "  to the Intelligence Class at  Poona 
011 the 221111 April 1922. 

Lecture on " JIaps" : ~ n d  "Surveys in War" to an Intelligence Class 

a t  Bangalpre on  the 7th June  1922. 
A COllrEe of instruction in Survey for Artillery 'Oficers mas held 

in Hnngalore from the 11th t,o the 16th Septernber 1922. Six officers 
of  the ltoyal Field t\rtillery :~ttende(l. 

r. - 



76. Eastern Circle.-In addition to his dutiefl in the Imperial 
Department, the Superintendent, as  Director of Surve).~, Assam, 

charge of the A s s ; ~ u ~  Survey Dep;lrtrnent, including the 

Assam Traverse l'arty, Ilrawiug Ollice and Reproduction Office and the 

A~~~~ Survey f+hool: H e  also held atlulinistrative charge of the Maymy0 
Survey School, under the Goverunlent of Burma. 

An Upl>er Subordinate otficer, hlr. Bansi Ratn, was placed on  
rleputation under the Government of Burma iu connection with the survey 
of the boundary between the  Lushai Hills and Burma from the 1st  January 
to  Gth April 1922. 

77. Trigonometrical Survey.-At the request oE the Chief 
Engineer, Oudh and Rohilkhand Railway, a large scale survey of the 
L u c h o w  Station Yard and of the Railway property adjoining the 
Lucknow Cautonment was carried ou t  during the year. 

At the request of the Honlbay Government, a detachment of No. 17  

Party executed, in the Sukkur Barrage area, a network of levels involv- 
ing 889 miles of levelling, the cost being horne I)y the local Government 
concerl~ed, (vide pages '23 and 25). Work w a ~  also undertaken by the riame 

party in the Nira right bank canals arekc, the cost being defrayed by the 

Bombay Government, ( v i d e  page 2 4 ) .  
In Bengal, certain lines of levels were run for the Nadiil rivers 

scheme and for the Irrigation department, (v ide  page 23). 
Some minor triangulation \vas carricd out  by a small detachmeut 

of No. 15 Party in the Akora Practice Camp area at the request of 
the  military authorities. 

78. At the request of the Punjab Cuvo~.ulnont, about 49.000 
miles of close levelling has been undertakeu iu the Sut1e.j Volley 
Irrigation area. I t  is ]loped that  this, which is additional to  thc ordinary 
programme, will he colupleted in two seasons. 

79. Head'Quarter 0fflces.-The total out-turn of all extra- 
departmental publicatious during t l ~ e  year for the Army, for Local 
Govornlnenta and for other goverument ofices are give11 in Table A of 
the Photo.-Lithn. Olfice report on page 36, in the " Issues " table antl in 
Tahle ITr of the Map Record aud Issue Oflice rcport on pages 30 : ~ u d  31. 

In addition to the specizll maps for othur departments \vhiclr are 
mentioned in para. 5.7 (8) on page 29, t h e ~ e  extra-departmental publications 
include lrlaps to illust.rate the journals of the United Service Institution, 
various report8 or government ofici;~ls, maps for r:~ilway guides, and for 
posting in railway carriages, k c .  The usual large numbere oE weather 
charts for thc Meteorological Depal.tmeut and of the p l ~ o t o ~ r a v u r e  and 
half-tone illnstrntions for tho Archleological aud other departments were 
also printed. 

The work eutailed by the preparation' of originals for solne of 
these ~pecial  mnps, in addition to their publicz~tion, is ~nentioned in the 

reports of No. 1 Drawing Office and of the Eugraving Office on pages 
32 to 35. 

80. M a t h e m a t i c a l  Instrument 0fflce.-The manufacture and 
repair of range-finders,  binocular^, teloscopce, ~ i j i b t  dials, directora, 
prismntic companses, scales, protractors, k c . ,  for  the  ~ n i l i t a r ~  departments 
continued during the year under report. General repair and manufacture 
for civil depnrt~nents is \veil up to date. 

81. No. 6 ( S i m l a )  D r a w i n g  0fflce.-In addition to its norulal  
work for the Army, t h i ~  ottice ha8 prrpnred tuaps an(] plans for the 
Colnlnerce, Ip0rcig.n an11 r'nlit,icol, lAeginlative, Meteorologicql ;lud public 
Works Departlnents and the Hydro-Electric Sur\rey of ~ ~ d i ~ ,  
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