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NOTICE. 5 

MAPS PUBLISHED BY THE SURVEY OF INDIA 

are obtainable from the Map Record and Issue Oace, 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 Omcer in charge, Forest 
Map Ofice, Dehra Dun. 

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

The Survey of I n ~ l i ; ~  p u ) ~ l i ~ I ~  uraps for the greater p ; ~ t  of SOUTHERN AEUA 

between the meridians of 44" and 124" East  of Greenwich aud between parallels 4" and 
40" north latitude. 

2. Surveys executed alter 1905 are clnssed as "MODERN", those PRIOR t o  
that  date are classed as "OLD ". 

3: Maps are printed in two styles or  ellitions v iz . ,  LAYERED aurl POLITICAL:- 

( ( 6 )  The LAYERED etlition rel~resents a map printed in colours with graduated 
layer tints of colour to  sl~o\v altitudes, and, shading to  emphasize the 
hills. This cdition gives p r o ~ ~ ~ i n e n c e  to the physical Ieatures. 

(b )  The POLITICAL edition represents a m:rp printed in coloure, hut without 
gmtluated lnyrr tints. Hills arc rcpresented by contours and shading. 
' h i s  edition gives pro~liincnce to the Civil Divisions oE India which a re  
sho\vn by ribci~~cls of colour along boundaries O F  ad~ninistrative partitions. 

NOTE.-JVhen ~ n . ~ p *  :LW printed iu rolouri, Il.o>a ~rixed old snrvcy*, thr vditiou ir .tglc<l " I'ltELIhIINAHY "; and 
tihoo publisl~c~l i n  bli~rl< only 01.  tvlt11 lbillq i n  bro\wn, I I t c  <, litiuu i* stylcil "I'lIOVlSION.\I~" issne .  

4. T l ~ c  series of Nollern I I I , I ~ S  are grouped under tlrree Divisions :- 

( I )  GEOGRAPHICAL, crnhrscing- 

( (1 )  SOUTI-IERK ASIA SERIES,  scnle 1 :2,000,000 or nearly 1 inch 
= 33 ~rriles, in LAYERED and POLITICAL editions, size 36 inches 
x 24 inches, price Rs. 3 per copy. 

(b) INIIIA ANJ) ADJACENT COUNTRIES;  scale 1:1,000,000 o r  
nearly 1 inch = 16 miles, in LAYEREJ) and POLITICAL editions, 
o r  if from old surveys, as  I'RELIRIINARY editions; size 24 
inches X 19 inches, p i c e  Re. 1-S per copy. If printed on linen-backed 
p p c r  13s. 2-4 

( c )  INTERNATIONAL RJAP O F  INIIIA, scale 1 : 1,000,000 o r  nearly 
1 inch = IG n~iles, in LAYEllED edition (ni thout  shading of hille), 
sizo :lo inches x 26 iucbes, price Re. 1-0 per copy. 

(11) TOPOGRAPITICAL, comprising miips on :- 

( a )  S c n ~ i s  1 lNcIr = I AllLE, in tho POLITICAL edition, size 24 x 19 
i r~c l~es ,  price lte. 1-8 per copy. 

( b )  Scn1.1~ 1 INCII = 2 AIIJ.ICS, in tlie POLITICAL edition, size 24 x 1 9  
inches, price Re. 1-8 p1.r copy. 

( c )  Sc,\~.rr 1 INCII  = 4 AIII.ES, in the  LAYERED and POLITICAL editions, 
size 24 x 19 inchcs, price Re. 1-8 per copy, and from old surveys as 
PlIOVISIONAL issues, price He. 1 per copy. 

/ 

RO'~L?.-llodrrt~ 'l'ol~oqr~pl~ic%l mlpr print01 on liscn-brckel pspor are 118. 2.4 pcr copy. Index ohrts or Key 
mapa t o  tho Ueoiyralt !~~crl  wr I I'o,,~:r.rphic~l s~riud are o k ~ t t l ~ b l r ,  yr.rtia. 



(111) GENERAL MAPS which include :- 4 
(a) GENERAL MAPS O F  INDIA, scale 1 iuch = 32 miles, in sets of 

12 sheets, ench sheet 25 x 32 inches, in LAYERED and POLITICAL 
( ~ i t h o u t  hills) editions, price Rs. 1 2  per set, ancl on  scale 1 inch 
= 64 miles, POLITICAL edition only, size nbont 34 feet square, a t  
Re. G the copy. Also varioos maps O F  India on thc same and smaller 
scales t ~ n d  roisccllnneous speci:~l n~dps  illustrating Railways, &c. 

(b )  PROVINCIAL MAPS, 011 scales 1 inch = 16 ~ni l r s  and 1 inch 
= 32 miles. 

( c )  DISTRICT MAPS, on  scnles 1 inch = 4 n~iles and 1 inch = 8 miles. 

( d )  CANTONMENT AND TO\I1R' MAPS AND OTHER MISCELLA- 
NEOUS MAPS, of various scales and prices. 

5 .  MAP CATALOGUES can be obtained a t  ONE R U P E E  per copy. 

6. Maps cnn be mounted on cloth and folded or  mounted onrollers for hanging, &c., 
at an extra charge. 

7. For particular purposes, copies oE ally ]nap can be supplied in black or black 
and brown on  request nnd nt special rates. 

8. Any map, chart o r  diagram can be reproduced if the applicant submits a 
suitable original drawinz. Special rates exist for such work ancl estimates s a n  ' be 

given on request. 

9. The prices quoted for various maps arc exclusive of postage and V. P. P. 
charges. Any further information may be obtained free of charge from the Officer in 
charge, Map Record and Iasue Office, 13, Wood Street, Calcutta. 
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A. CONSTABLE & CO., 10, Orange Street, 

Leicester Square, W.C. 

P. S. I<INO & SON, 2 and 4: Great Smith 
Street, Westn~inster, S.ib7. 
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B. QUARITCH, 11, Graft011 Street, Xr\v B O L I ~  
Street, 11'. 

HENRY S. KIND & CO., 65, Cornl~ill, E.C. 

GRINDLAY & CO., 54, Parlialneut Street, S.W. 
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 OLIVE^: A N D  BOYD, Tweeddale Court. 
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J3. H. HLACKIVEI.~.. . iO  311~1 51, H r n ~ d  Street. 
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DEIDH'I.ON, BELI. & CO., L'PD., Trinity Street. 

ON T H E  CONTINENT. 
EHNEB'I. LEROCS, H I I ~  Bo~~apul.tt.. 

Paris . Vrance. 

?.IAHTINVS NIJIIOFL., T l ~ e  1i;lyne- Holland 

FOR MAPS ONLY. 

LONDON 

Eu!\.~nu STASFOHU: LTD.: 12-14, Long Acre, 
\I7.C. 

INDIA. 

THACKER, SPINK h CO., NO. 3, Esplnnade East, 
Cnleutta. 

NEWYAN k CO., NO. 4, Dnlhousie Square, Caloutts. 

THE PUNJAU RELIoIOUS BOOK SOCIETY, Lahore. 

BURNAN 9 CO., MuzatTarpur. 

THACKER L CO., LTD., Bombay. 

D. B. TARAPOREVALA, SONS k CO., Bo~nbny. 

HIQQINBOTHAM C Co., Madras. 

THE CURATOR, OOVERNMENT BOOK DEPOT, Burma, 
Rangoon. 

THACKER, SPINK h CO., Simla. 

COCKDURN AQENCY, Srinagnr, Koshmir. 



GENERAL REPORT, 

From 1st October 1920 

To 30th September 1921. 

PART 1.-GENERAL REMARKS. 

1. The main parts of this report, a shown in the "Conten ts"  o n  
the page, are P u r l  2-llrorlc o,f FieltE I'arties, &c., sum~narising 
t l ~ e  operations of the tield parties, grouped under appropriate headings; 
and P a r t  3-0,flice Worlc, which gives a brieE accoa~l t  oE the yenr's progress 
iu the head-qut~rters and other officea. Faller details of these operations 
are being publisl~ed in Volume XVI oE t,he " Recorde oE the  Survey oE 
India." 

2. An abstract s l~owiug tlie progress of the topographical progamrne 
assigned to  the departlnent in 1905, nray be found in Table I1 o n  
page 9.  Proul tlris it will be seen that  the oat- turn of topographical survey 
during the current year was :19,961' q u a r e   mile^; :lnd tha t  this brings 
the total progress since 1905 to 590,785 sclua1.e miles, leaving 1,240,865 
square miles still to  be done. 

3. The first Index map, a t  the end of the  report, shows the 
progress oE this topograpliicnl programme both in  survey and in publication 
in the three circles, while thc remaining seven indexes show the progress in  
publication of the various series of maps appertaining t o  the scheme, and 
also the main framework of triangulation ou whicll the survey O F  India 
is based. 

4. Tablo I\' 011 page 30 gives :I litit oC the new p11blic:~tions of the  
C : ~ l c n t t ~  Offices during tlre year. A co~uplete list of departmental publica- 
tions, apart from maps, Ile found in the aunnal "Records oE the 

Survcy of Inrli;~"; :~ntl  lists of ucw 1n:lpx are p u l ~ l i s l ~ e ~ l  iu the nlonthly 
 note^ of tlie S~i r \ . ey  O F  Indi:~." 

5. l ' royess in t,lre 'rl~igono~nctricnl Sur\.cy call ouly be :lssessed by 3 

study of t , l~c " Records or the Survey oL' India " nn,l thc special pllblicatious 

i ~ ~ u e c l  s t  D e l ~ r ; ~  Dun. Tlie General Report c :~u  : ~ t t e ~ n p t  little uiore than 
:r brier :~I~str:ict of the locrilr nnrl n :~ tur r  o f  the different operations. 



6. The 
(a) 

following events are notified :- 9 
A fairly full progrnmnle of topogrnphic:ll work was carried 

ou t  during the year. The area surveyed being 39,961 
q u a r e  miles compared with YO,4G4 square rniles the 
previous year. This llowever does not  compare i t  with 
the recortl yedrs before the war, 1912-13 and 1913-14, 
when 53,377 and 5 . 5 , S S G  square n~iles respectively were 
surveyed. This is due to the cessation O F  recruitment of 
surveyors, kc . ,  during the war, and to  the  retention of 
two topographical pnrties in recess owing to  financial 
stringency. The field work of the Trigonometricill Survey 
had to be greatly curtailed owing to shortage of officers. 

The Survey detachment under Jlajor H. T.  Morshead, n.s.o., 
~ I . E . ,  which was sent with t l ~ e  Mount Everest Expedition 
returned after completing 12,9:;0 square miles of original 
survey in Tibet, 3,126 srlu:rre miles of revision survey 
in Sil ikiu~ and 700 square miles of photo. survey near 

:h 
Mount Everest. 

Lect,ures were delivered by Lient.-Colonel C. P. Gunter, o.u.E., 

n.E., to  the  Senior Ofliceru' Class a t  Belgaum and a t  
Murroe, Xorthern Command, on  the sub.ject of survey 
and mapping, and the use of acrial photography lor  
flarvey purposes. 

A con~potitive examinntiou for admission to  the Class I1 
Service n7as held during the year. 19 candidates sat for 
exnn~inatiori out of whom !i were selected. 

Erperiulent;ll detcrmin~liions of l o ~ ~ g i t u d e  Ly wireless tele- 
graphy were carried out at  Dehra Dun. The Paris 
" sciontitic " time-signals were successfully received. 

Thc ticlc predicting n lac l l i~~e  h ; ~ s  heen translerred from the 
Nntioniil Physical L :~ l~or :~ tory  at  Tedtlington to l lehra Dun. 
The future prediction and pullici~.tion of tide tzlbles for 
Indian ports will be carrier1 out  hy the Survey of India, 
con~rnoncing in 1923. 

There has heen an increased 'demand on the part o l  the 
pul~lic for maps during the year. 

The denland for large scale surveys of towns, &c., is continuous. 
&lost of the personnel employed under the Mesopotamian 

Ad~niuistration returned to  India by July 1921. 



GENERAL.-ADMINISTRAI'ION A N D  P f i H S O N N B L .  4 8 

11.-ADMINISTRATION AND PERSONNEL. 

7. The actual cost of the department for the financial year ending 
31st March 1921 and o l  the tmo previous years is ahown 11elow:- 

Gross actunl cont :;,:S,ll!l 4 0 :  45.76.608' ' T111.se tigur~s 
nrv not  finnl. 

e c i s  : I  i t  I8.83Il4 1 I , l , 4 2 2  1 11.50.650' 1 
Net  actur~l c h ~ ~ r g c s  1 1".11.121 j 21.11.9:Io ( Sl.25.958* 1 

8. Colonel C. 11. D. I<y(lel., c.I .E. ,  n.s.o., n . ~ . ,  i~dministered the  
department fronl the 17th November 1920 on return from leave. Colonel 

W. M. Coldstrenln, ILE., otficiuted for him during his absence o n  leave. 
9. Of Cl;~ss I officers :-Colonel Sir  Gerald Lenos-Conynghnrn, Kt., 

n . E . ,  F.I~ . s . ,  Lietit.-Colonels C. L. Robertson, C.M.G., ~ I . E . ,  and A. Mears, I . A . ,  

and Mr. B. Ii. Hughes retired, and Captain H. A. .Joly clelotbiniere, M.C., 

R . E . ,  reverte(1 t o  the H ~ I I I ~  13r;tal)lishment. 
Blqjor P. F. Huntcr, D.s.o. ,  I . . \ . ,  reverted fro111 deputation to  Persia and 

Captain R. S. Wauchope, o . ~ i . ~ . ,  I .A . ,  from ~lcputat iou to military duty.  
Mr. E. C. J .  Bond, v . ~ . ,  was promoted from the  Class 11 Service. 
The iollon,ing officers were appointed during the year :- 
Captains T. M. M. Penuey, TI.~<. ,  H .  R. C. Meade, I.A.: J. K. Douglas, 

I ~ . E . ,  R. S.  P. MacIvor, L A . ,  \\l. J .  Norma~l ,  M.c., R E . ,  T. W. E. I-Iaycmft, 
R.E. ,  : ~ u d  G.  \V. Gcmmell, I . A . ,  Lieutenmts G. H. Osmaston, M.C., I I .E . ,  

H. A. Bnzley, I L E . ,  G. F. Hcaney, u . ~ . ,  and G .  Bornlord, ILE. 
The nl~tnher of otlicers on deputation to 111ilitnry duty i ~ t  the  end of 

the year is 1. 
Commissary and Holrorary hInjor C. J. Arbery, ar.li.E., retired. 
Mr. R. C. JInlcolm wns appointed as Assistnut Manager, RIathelniltical 

Instrument Oflice. 
Of Class I1 ollicers :-3lesst.s. F. P. l\';llsl~ a1111 Sycd Zille Hasnain, K.s., 

retired and Messrs. M. Gnstand and A. Ewing ceased to  be re-employed. 
Mr. H. B. Powcll who had been o n  deputation to B n r l r ~ : ~  died. 

BIessr~. N. C. Pnri, n.s., :~nd I<. N. ~ n t Z e a n  were promoted f r o ~ n  the 
Upper Subord ina t~  Si.rvice. 

Captain J .  H. Willinrns reverted from cleput:~tion t o  military duty, 
and Mr. V. \\'. Morton, Lieutenant 1,. b. Fib-Gibhon and Mr. N. C. 
Pori, n.s., reverted from deputation undcr the High C o ~ n ~ l ~ i s s i o n e r  for 
Mesopotxmi:1.. 

Mr. J .  O'J3. Donaghey was placed on deputation for tive months 
under tlie Govern~nent O F  Madrag. 

The number of officers on  deputntion to lnilitnry duty a t  the end of 
the year is 1. 

Mr. J. B. Chorlton WILS appointed as Assistclut Malnager, Photo.-Lithe. 
Offlce. 

In  tllc Upper S~iborJ in :~ te  Service, Mr. Hnnlid Cul, K.s., retired, 12 
officrrs \rere prolnoted from tho Lower Subordinnte Service and 14 
candidates were appointed 011 prob.ition, one of who111 resigned. 

Mesum. Sher .Tang, 1<.11., A n n ~ ~ d a  Prasad Ghosh, Muhammad Hasnn and 
J a p ~ n n a t h  revertell fro111 deputation to  JIesopotamiR. 



r' GENERAL.-ADMINISTRATION AND P E R S O N N E L .  \D  

The total strength of the department at  the close of the Survey year 
was 63 * Class I officers, 97 t Class I1 officers and 80: Upper Subordinates, 
besides specialists, clerks, lower subordinates iinil menials. 

10. The following honours were conferred during the year:- 
Compa?cion 0.f tlie Order Lieutenant-Colonel H.  L. Crosthmnit, R.E. 

o j  the Intlian E?npi~e . -  
Mernbe~. of t l i ~  Order ? f  Mr. P .  A. T. Kenny, Estra Assistant Superin- 

tlie R?-itisl~ Empive.- tendent. 
Men.lioned il?, rles- Lieutenant-Colonel H .  L. Crosthwait, c.I .E. ,  R.E. 

Captain R. S.  Wauchope, o.B.E., I.A. (second 
time). 

Mr. V. W. Morton, Extra Assistant Superin- 
tendent. 

Mr. Muhoiir~~rad Husain Khan, Sub-Assistant 
Superintendent. 

Surveyor Jalil-nl-Kadr. 
Surveyor Muhaminad Ayub Khan. 
Surveyor ii. Francis. 
Draftsman Ananta Krishna Ray. 

Electerl a fou71tlr1. F~IIoIL' Dr. J decraatf' Hunter, SC D , M.A .  

oj' the Iitnlitutr r!f  

Mysics - 
I f l ~ a ~  Stshih - Mr. Muha~nuiird Husaiu Khon, Sub-Assistant 

Superintendent. , Mr J C S r .  c: Pollett, E u t r . ~  Assistant Superintendent, has been 
granted a cornn~issioii as 2nd-Lieutenant in the 6th Rangnlore, Coorg 
and Xlysore B:rttalion, Auxiliary Force, 1ndi.1 

11. Tlie following table shows the distribution of oflicers during 
the year. The nolncs ot' officers on  leave, on deputation to Local Govern- 
mentu, on military rluty or  on foreign service throughout the year arc 
omitted; tlre nalncs of some of tho officers on  leave, ~nil i tary duty or on 
foreign service  luring the greater part of the ycar are iilso omitted. 

Inclntding (mr. rnffiecr on tmnpo~- .~ry  rnilitnry rltltY. 

t lncludinr rmc officer on twnpor.try nnilltnry rlaly, oHicen on forciplt scl.rict> nnrl prulmtioners but 
excluding nlticrr* rr.rn>ployrd and on dopubtion to Local Govrmmeots (crwpt M r .  P. Simpson 
nn deputation to  Rilmr anql O r i r a ~ ) .  

1 Inclading p r o l n t i n ~ t ~ m  nncl one oHici-r on fnrr.ipu ~ r r v i r c .  



CfENERAL.-ADMINISTRATION A N D  P E R S O N N E L .  1 P 

TABLE I-DISPOSITION OF OFFICERS, 1920-21. 

Colonel C. H. D. Ryder, c . I .E . ,  D.S.O., R.E. (on leave up to 16th 
November 1920). 

SURVEYOR GENERAL OF INDIA- Colonel W, bl, coldstream, R , E , ,  ~ ~ ~ i ~ t i ~ ~  to 16th ~~~~~b~~ 
1920. 

Clua I Oj'icera. Clusa I 1  Oj'icers. Upper S~rbordinotes. Slcbordinater, &c. 
LoweT 

I surveyor General's hlajor H .  J. Couchmnn, D . s . ~ . ,  
Oflice. M.C., R.E. 

S U P E R I N ~ ~ ~ ~ ~ i ~ ~ ~  / Lieut.-Colonel G A. Benzeley, D.s.o., r.r .  
L o w e r  

Claas I Qficers. Cluss 11 0,ficers Upper Submdhatea. ,9abmdinatcs, bc 

............................................ I Map Publication hlr. a[. Gzutnud 
Oflice, Calcutta. re-employed). 

,, J. Pnssa6, R . s .  

.. No. 1 Drawin Major P. F. Hunter,  n.s.o., I . A .  P. IVilliams 
oflice, M~~ Recors ,, C. If. Thompson, , .A. ,. J .  Fmsnd, R.S. 

and Issue Oflice. & ,, Prnnwdar~ujan  Ray, 
R.S. 

Engraving O f k e ,  ,, A b i n ~ q l ~  Chundcr Hose 
Calcutte. ,, C. West 

,, Asmat-ullnh Khnn, K.B. 
,, A. D. Hunte r  
,, Priva N l ~ t h  Sur 
,, F .  h. Kitelten 
,, hlunsbi Lal B.A.  
,, H .  H.  P. 13;tterfield 
,, Jigo Lal Bnhgnl 

I P h o t 0 . -L  i t h 0. Lt..Colonol A. A. IIcHnrg, 
Oflice, Calcutta. D.s.o.. R.E 

Jlnjor A. H. Gwyn, I . A .  

Ben@ & Bihar .......................................... hLr. C. West ..................... Mr. Cham C b n l l r a  Binnns 

& Onssa, Drawin 
OWce, ( ~ r n p e ~ i i  
Standard Mapplng 
Section). 

SUPERINTENDENT, Lieut.-Colonel H. 1,. Crostlimait, c .I .E. ,  R.E., u p  to 13th December 1920. 
1eut.-Colonel H. Wood, R.E. ,  from 14th December 1920. I NORTHERN CIRCLE { L' 

Clnss  I 0.ficers. Clnss I I  Oflicers. Loruer Upper Stcbordinales. Subordinalea, bc 

......................................... . . .  ................. I No, 3 Drawing Nr.  J. A. Preenurn hLr. A. A. Gmbnnt .......... 41 Surveyors, LC. 
Oflice, Mussoorie. ,, N o  itnuddiu 

,, H . 8 .  ~ h n w  
(re.emploged). 

......... No. 1 Party,  ........... N ~ j o r  H. 7'. Norsllend, D.s.o., Nr .  P. A. T. Renny, a1.B.E. Mr. Jnmon Pmsnd, U.S. 44 Surveyors, LC. 
A'or rh - lh r t  Frontrer R.E. nlojor C. H. Tresham ,, aluhnrnmnd Huesin Khan, 
Provinrr, Puujnb rind M r .  R, C. linnsou R.s. 
U ~ t i l e d  Provincc.s. ,, A. J .  A. Drake, D.C.M. ,, Vidyn Dlmr Chopra 

,, H .  T. Hugher ,, Afmz Gel Khno 
,, hluhnmmnd Elloo 
,, J i t  Sinall Ilowat 
,, Sijnwnl Klmn 

..... ............ ......... I NO. 2 Party ,...... Dt..Lieat..Colo~~ol S .  \I. S .  Mr. C .  0. Picarll Mr. Nul~nmmnd Eusaia 48 Snrreyors, LC. 
C c ~ l l - n l  I n d i p ,  DrlRi Hnmiltou, n.s.o., U.E. ,, Dnni Cl~nnd Pnri ,, Tmom Din 
PI.IIUIPICP, I l $ ; p ! ~ l i l ~ .  ,, P r o t n l l ~  Kumur Ghosh, ,, Lukshmi Dott Jashi  
r , 8 t r l  U n t l r d  l'~.out,aces. n.sc. lon m r o b n l ~ o r ~ ) .  .. Dnulnt Rnm Vohm 

I .. T .  0. Ti~rol'inll ' .. " Nnrsulab Dar Joshi 
I ( o v  ~wobntiort). (011 probation). 

........... ... ............... ...... I ... 
NO. 3 Party, Flt..hlaior C. G. Lrnia,  R.E. N r .  E. n.  \Test hlr.  Inlt:tn K l ~ n n ,  r.o.8.n. 44 Snrvegora, bc. 

Unilcrl 1'1.ovtncc~.  Cnptnin L. 11. Jneksnn, I . A .  ,, L. \Tillinms 
.. I%. A. Glcanio. n.s.0. .  .. J .  H J o h n ~ o n  . ,, 

I ' R B. ,, G .  E. R.-c&~cI. 
(on ~ ~ r o b o l i a n ) .  

....................................................................................... I ...... No. 4 Party, . . . . . .  hlr. d.  A .  Freomnn 
U > t ~ l c r l  1'1~nua~~css. ,, 13. 13. 11. llnnl>y 

hl. C. I'eLtcre 
~ : ~ t n i o  L. 11. Joekson, I . A .  

sind-?agar party,  ... Nnjor R .  Faster, I .A.  ............ hLr. Dltnni Antu T e r m  ...... Mr. Cltoni I.nl Knpur ............ 10 Sarvoyors, LC. 
l ' t ~ ~ ~ , ~ n b .  ,, J .  C .  O .  L e n r ~  ,, Nohidnll Khan 27 Locnl Rerenut 

,, hlnsn nnn Yori, U.U. ,, Amrit Rnm nhE. 
,. D. N. Dnnerjrc. L.C.R. 

............ ..... ......... I No. 22 (Riverain) hIr. H .  n. D. Ilooby Mr. Dhnni Rnnl re- hlr. Jnnlnn Prasad. R.s. 48 S w e y o r a ,  bo. 
Party, ,, Ivln n nns  Pnri. R 8.  ,, Ilatn Nom)nn Hastir 
P ~ n j a b .  ,, ~ d u l  h r i m ,  o . ~ .  ,, Vidyn 1)b.r Chopra 

,, Golab Sing11 
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TABLE I-(Continued).-DISPOSITION OF OFFICERS, 1920-21. 

rLieut,.-Colonel C.  P. Guntcr,  o.n.E., n.v., up to  19th October 1920. 
Brevet-Colollel I?. IV .  Pirrie,  c.nr.a., c.I.E., I.A., f rom 20th Oclober 1920 t o  

Rlst Jannclrg 1911.. 'OUTHERN CIRCL* Licot.-Colonel C.  P. G ~ n ~ t e r ,  O.II.E., I ~ . E . ,  from 1 s t  Fe0r1tsl.y to  15th Rlsrcll 1921. 
1Lieut . -Culonel  H. B. Turner,  n . ~ ,  from 16th  h l a r r b  1911. 

Clnse I Oflicere. 
L o w e r  

Clnes I I  Oflcers. U p p c r  S~~bordinnten.  S~bboTdil,nlcs, de, 

......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  No. 4 Drawing N r .  J. H.  Niahol Nr .  n. V. Namynnn Itno 40 D ~ ; ~ l t s m e n ,  Bc. 
Otace, Bangalore. 3 9  J. O'B. Donwhey ,, Da~nodtlr Klltdilknr 

NO. 5 Party ,... ......... Jlnjor L. C. Thrillior, I .A .  ...... Nr.  F .  C. I'ilcller .............. Mr. P. S .  Ven~ssvurni ............ 39 Sarvoyors, &c. 
Ibr i l r ,  Uurnboy, Central C n p t ~ i n  G. Lcnnor, I.A. ,, I?, \V. S~nitli  ,, J. I\. Cnbml 
Indin  n, ld  Ceralrol ( o n  probation). ,, JInLamnlad Nnjnrn- (on probation). 
1'ro~:t~zee~. ~ ~ d d i n  B.A.  

( o n  p~.oboiio~t). 

NO. 6 Party ,..... ....... Lieut.-Colonel C. P. Gunter, N r .  H. I?. Simons ............ Nr.  K. G. Nnn~lanon ............ 25 Surveyors, Bc. 
Dnrrgalorr. o . B . E . ,  R.E. ,, E. A .  ?sle).rr 

N r .  J. O'B. Donaghey ,, Nunrlni Lal, n . ~ .  
,, N. S .  Hnr i l>a~;~  Iyer 

* 
,, R.  N. I\'ote*rn, U . A .  

NO. 7 Party , ............ Xmjor J .  D. Campbell, n.s.o., 311.. F. H. (inmt ............... Mr. I<. Nam).ttnnsvn~ni Chetti  34 Surveyors, &c. 
Yndrns. R . E .  ,, I\. F .  hIntl.p11y ,, Dnrnndur Klmdilkar 

,, N. S. Ilurihmn. Tycr ,, Shib Lal 
,, E. N .  Xutesnn, U . A .  ,, Slnudi Lal Duhe 

NO. 8 Party , ............ Lied.-Coloucl N. O'C. Tnndy, Mr. C. E. C. Frencll ....... Nr.  11. Xa~xsinnhnmut.Li Rno 49 Surveyors, Be. 
Jforl~.er and Trnuancorc D . s . o . ,  o .B .E . ,  H.E. ,, N .  Jlaltnderc~ hludxliar, ,, Sln;tnkh Alullavu~~rad Sulik 
Slnlr. ' 11.n. ,, Abdnl Gln~tur  

,, H .  T \Vg:~tt 
,, .\I, S .  ( i u n e . ~  Aivar 
,, J. C. s t .  C. I > ~ l l e t t  

. ,, J. A. C~rlvert 

NO. '20 Party. ......... nlr. B. R .  Huphcs .................. 311. .I. H .  S .  n'ilson ......... Nr.  Dl~nrmn . . . . . . . . . . . . . . . . . .  31 Sorvoyors, LC. 
Cnrdor,.rtr,~l n v d  dlili- Captain J .  K. Dauplne, R.E. ,, J. M. Nuler j i  
tor!, D~. l r i r l  Lnnds in (on p~obnliun).  
thc 9th D,oisvon. 

Training Section ... Lied.-Colonel C. P .  Gunter, Alr. S. S. I\lci\'F. Fielding 14 Probationcrs ..................... 23 Surveyors nnd 
O . B . E . ,  R .E .  ,, V. \!'. r\101~t011 Pupils. 

,, P. H.  Gmnt  

Record Section ..................................................... Nr.  Boji ~ \ b d u l  Rahint, K.B.  Nr. Anonda Prnsnd Gllosh 9 Computers, Bc. 

S U P E R I N T E N D E N T .  1,leut.-Ca~lonel E. T. Rich, c.I .K.,  I I . I ~ . ,  n p  to 2hnd Novemher 1920. 
EASTERN CIRCLE ICblonel 11'. &I. Culds t reo~n.  RK., fl.um 23rd November 1920. 

Cbrss I OJicera. Clr~ae I t  CJOicere. l;l,pcr Strbordir~atps. Lower 
S ~ r b o r ~ l i ~ , r ~ l e s ,  'kc. 

NO. 5 Drawing Mr. W. 81. Corman ............... Alr. R .  Claudinr .......... Mr. dnedrerh P m u d  Vastav ... 26 Surveyors, &c. 
Omce, Shillong. b1. c. I'etter8 1,itwt. C. I;. AlcJ~~nes ,, Llonsi l lom 

Captain J. O'C. Iiitzpatrick 

NO. Q Party,.. . . . . . . .  Rt.-Lient.-Colonel I(. H.  Phil- Mr. X. .I. J t i ~ y i ~  . . . . . . .  Mr. Jnpdecrh rrosnd T'nrtav ... 29 Sorveyars, &c. 
R~.rzgr~l nvrl  Dnhirr limore, D.s .o . ,  R.E. ,, l i .  (;. l l i t t .d i t~~c  ,, Anl~bl!u ('II.II.LLII (;Imsb . 
nnd  Ortsm. ,, A r n n ~ .  I\r~.lnn:~ hlittxr ,, (iop:>l I.nl > I ~ t r n  

Llrut.  C .  S, hlelnnes ,, S o d ~ n r  hlnkurjeo 
J l r .  Bllnpendra Sul l ,  Folbn. (o,> probnlion). 

Dl. SC. 
(on 1>robolion). 

NO. 10 Party , ......... LieoL..Colonel E. T. Rich, hlr. W. (:. Jnrha ....... Mr. Hsvnt hlul~nnnrnnd, K.S. ... 16 Surveyore, LC. 
UI?pw Lt~rrnln.  c I .B . .  R . E .  ,, 1:. E. R. Cooper ,, I I I~~IPBKI!TL x s ~ t l ~  Snbm 

Cnptsia 0. Slater KC. II.E. ,, 11. 11. ('reed ,. llun\ I'I>L.I~II, n.s. 
( o ; ~  pribnlion). ,. 11. ill. Crltelrrll hlaung I'c, A . T . M .  

(on l,robotion). 

....... No. 11 Party,.. 31,. .T. 0. GrciFf ................... hlr ,  0. .l. 11. Hart  ............ N r .  Prntul Chnndrn Sen Onptn, 31 Survcyora, &o. 
Lolrer. nl#,-rr~a. Caploin T. N. 31. Prnney, n . ~ .  ,, I,'. G Stlint B.  Sc. 

(on prolotion). ,, F. J .  Orice ,, Khnn hluhammad 
,, A. V .  Dickson 

NO. 12 P ~ r t y  , ......... Bt..Lient.-Col. C. N. Browne, Mr. E. 11. Krnnv . . . . . . . . . .  Mr. G ~ r i j n  Sonkcr Dngchi ...... 31 Snrveyors, Be. 
Ara!tna. c . M . ~ . ,  D.s.o., R.E.  ,, D. K. l t rn~>ick ,  M . ~ . E .  

hlsjor F. B. Scott, I . A .  ,, Prnfnlln C l ~ t n d r a  
EhLrU, D.6. 

..................... ........ .................. No. 21 (Burma hll.  n. \V. Bigs;c hlr. S .  F. Sormnn hlr. Dnlhir Rni 14 Surveyors, LC. 
Foreat) Party, Lipnt L TI Fit?-Gibbon ,, Glnulnm Hnrnn 

Upp-r nnd Louev Cnptein V. 1'. Wainright ,, I l b a n t h  llnm 
Darmn. c n.  sc.ton 

M~.'H. hl. Crilchrll 
(on ~robuf ion) .  
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TABLE I-(Concluded).-DISPOSlTlON OF OFFICERS, 1920-21. 

(Major  R. H. Thomas, D.s.o., R.E., up to 16th November 1920. 
SUPERINTENDENT O F  T H E  4 IAieut.-Colo~~cl H. L. Crosthtvait,, c.I.E., R.E., from 17th Novcmher l92  
TRIGONOMETRICAL SURVEY to 13th March 1921. 

[l ieut.-colonel El. McC. Cowie, n.s., from 14th March 1921. 

Class I Oficcrn. Class I I  Oficore. 
Lower 

Upper S~~bord inntes .  SwborLtinales, de 

Superintendent's hlojor 1%. T. hlorrbcnd, D.s.o., Nr .  G .  J. 5. Rnc ............... Nr.  Lnlhir S ~ n g h  
Omce. n . ~ .  ,, Nannk Chnnd Puri, ,, B . J . n l . K i n g , ~ . ~ .  D.A., R.S. 

(O,,  ,,r"b"l,c>?tj. 
Captaiu 1'. J l .  hl. Pcnncg, n . E .  

,, 11. It. C .  hlcndr, I.A. 
,, J. K. D~llg lus ,  K.E. 

It. 5. 1'. hluclvor, I.A. 
~ i e i t . .  G. 11. Osmaston, M . C . ,  

n . n .  
H.  A. n l l~ l?y ,  R.E.  

~a;tain \v. J. Nornli~u, M.c . ,  
R.E.  

Lieut. G. F. Hcnnrg n . E .  
Captain T. \V. It. ' ~ n ~ c r n f t .  

R.E. 
Licot. G. Doml'ord, n . e .  
Caphin  G .  18. Gciumell, I.A. 

...... ...... 1 Computing Office. Dr. J. dcOnmm k l ~ ~ u h x ~ ,  >I..&., hlr. Hmbumon P m d  Mr. S n m t  Kunlnr Mukurji 
BC.11.. F. II1St .  1'. 

No. 2 Drawing Alojor B. J. h1. I<ing, 11.c. ...... Mr. G. .T. 8. Rae ............... hlr. Ram S i n c l ~ ,  n.s. ............ 162 Draftarncn, &a. 
Omce and Forest Cnptmi~l ll. Q. P. AlncIvor, I .A.  ,, 11. P. 1). Norton ,, P n n s  llnm 
Map Office, Dehra (0,) probnlion).  ,, Ihmm Pr;~s!!d Ray, B.A.  ,, J U F ~  JI~htLri Lill 

,, T. F. Kitollon ,, nuldeo A i b ~ r i  La1 
Dun. ,, F. B. Kitchen ,, Sadik Ali ,, 0. D. Juckson ,, h1uhn111md Hncnn 

,, Kuujs BcLari Ls l  

.... ........................................................................ ......... I NO. 13 Party , Captain FI. E,  l loon~~c K c . ,  n . ~ .  .. 1 Compoter, &a. 
(dst l-on~a,~ricalJ.  ,, G. Leutmx, 1: A .  

( o n  probation). 

NO. 14 Party, ......... Licet.-Colo~~cl TI. NcC. Cowic, .................................................. .... ............ 1 Clerk, &o. 
(Pe,,d, , l  !~I>L). I1.E. 

Captain n. S .  \Vaucl~ope, a.n.E., 
1.A. 

,, 1. A. Glennic, n.s.o., 
n . E .  

(on l~roho l ion) .  
,, FI. R.  C. Alc~~de,  I.A. 

(,,?I ,lr"b"t!",,). 

No. 15 Party ,... ...... Dt.-llmrjov K. h l : ~ - o ~ ~ ,  sr.c..n.s. .................... .. .............................................. 7 cnmnnto- A.. 

I 
,"" p'""""" 

Capbin  0 .  Sla~ter, n1.c.. n . ~  
(or, ~".oboI ion) .  

............. .................. ... I No. 16 Party,...... Mr. 0. C. Ollcullnrl~ Mr. n n n l ~ m a n  Prnsnd 
(Tidal). ,, Sged Zille Haamin, 8.9. 

,, D. H. Lura 

................................. 20 Computers, &a. 

......... NO. 17 Party, Ut..alajov K >losoll, hr.c., n.~. J l r .  0 .  N. l'u8llong Nr .  Karnno K u n ~ n r  Das, R . A .  16 Computers, (Levellong). ,, llrtj I l a b ~ d u r  Nathnr,  ,, Snt i r l~  Cltnr~dnr Alukerjee 
n . ~ .  ., I 'u l i~~ Ilehuri no? ,, K. S. Gopnlachari, ,, A. A. S .  Notlob Ahmnd 
8 . 1 .  ., N a r c ~ ~ d r a  N n t l ~  

Cl~uckcrbutty. L.C.E. 

......... ........ No. 18 Party. Alr. I%, C .  J .  Jlond, v.n. 111. Nikurjo Ronjon Nr. n i d l ~ o  Dhupou Shonle 1 nlsmet io  o b  
(d lognet~c ) .  Aluzomdar. ,, l l e m  CL~lndra Bnnerjeo, .ewer. 

B.A. 10 Cotrputers, &c. 

........ No. 19 Party,. hlajor C. hl. T l ~ o ~ n ~ s o l l ,  I . * .  2 Clerks, .................................................................................... I Brim 1,tfde). 
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WOILIC OF' FIELD I'ARTIES, kc.-I['OPOC+RAPHICAL SURT'EYS. I C 4 

PART 2.-WORK OF FIELD PARTIES, &c. 

12. The two f o l l o w i n g  tables slro~v respectively tlre p rogess  
of the topograplric:rl programme assigned to tlre tlepnrtr~lent in 1905 
nncl tlre out-turns nn~ l  costs of ditferrnt parties (lt~rirlg the year nnder 
report. They are follo\vcd I,y brief desrriptions of the work of enclr 
topognphical party. 

111 1913, the Secretnry ol  State snnctionetl a schelne for the rcduc- 
tiou of the scnle ol' survey of certain ~parsely popul;rte~l area8 of India. 
This \\!ill greatly reducc the area or survey on the one-ioclr scale and 
conseqoently nccelernte the rate of progess of t opo~~aph ica l  surveys slrowu 
in Table I1 I~elow. Iu order to give a better iile:~ ol  wll;tt work actually 

lien l~elore the clepartmcnt, it lnny hc relnarlietl t11:ct or tile nrea rcn~nin- 
ing for survey nhout 569,800 8clnnre milcs :rrt> lilicly to I)e ~urveyed ou 
the I~alf-inch or slrrnller sc:rles. 

Table 11.-Progress of Topographical Surveys since 1905. 

Sur rey  ycnr. I ScILI Of sil rlcy, bnr lhrr l?  Snl l t l lnn 1kster11 

I I E ~ C I ~ .  I c i r c i r  1 Circle, / 

di t to  . . . 
dittn . . . 

hlostly l . inch nnd l .incll 

d i l to  ... 
di t to  . . . 
rlittn . . . 
dit.to . . . 
di t to  

diltn ... 
di t to  . . . 
di t to  ,.. 

Total areas completed to date .. 235.866 1108.596 156.273 ' 580.735 
I I I 

Approximate areas for the whole 750.000 542.800 / 528.800 1.821.600 
topographical programme. 

I I 
Approximate areas remaining for ' 514.134 '354,204 

survey. I 372.527 1,249,865 
I 



P' \7 IVORR O F  Y I E L D  PAIZTIES, tt.C.-TOPOGRAPHICAL SURVEYS. 

Table 111.-OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1920-21. 

PARTY n11d LOCBLITT. 

Cbtwnc10r 01 C L I I I I I ~ ~ ~ .  Scnle nnd Class 01 Survey. 

OUT-TUIiNS 
01.' PLANE-  

Arens 

COSTS O P  
SURVEY 

INcLUUING 
MAPPING.  
p~~ 

1 

NORTHERN 
0 - A t - I 1  I I I .  .Pr~l<jd~ .lid 1 CIRCLE. 

Lr~riled l ' r ~ ~ v ; ~ ~ c r s .  

ll'oode[l killa ... Quarter-inch 1levisio11 Sarvcy ... ... 
Di t to  ... ... Half-inch Ilcvision Survey ... 
Di t to  ... ... Half-inch Originnl Sllrvey ... 
D i t t o  ... ... One-inch Havision Survey ... 
Di t to  ... ... One-inch Origilli~l S I I ~ Y C ~  ... 

Plairr, ~ ~ a r t l g  c ~ r l l i u n l e ~ l  n11rl pn r l ly  Li~rge-Scnlr  Survey ... 
runsle 1n11d. 

NO. 2 P a r t y - C t > r ~ t , n l  I ? ~ ~ I ' ( I ,  D J I I ;  T'rorillc,,, /o',ijp~~/,ilr<t 
C I ? I ~  Z7)1ite,l ~ ' J - I I ~ L I I ~ . ~ . ~ .  

on encll 
Scnlc of nrcns Total ' Cost- 

of cnch O" cOs's' rnLes. 

Class. scnlcs. I I - ~ 

Iis. 
S q  111ih. 1 113. j icrrq.  I ,l!i/,?. 

R ~ ~ a n l t s .  

I 

4400 1.11.117 21.2 
5,052 

I 359 , 
13; 13$ i 

Ctrltiuntrd ~ ) l n i ? ~ r .  olrr~i  rr.il11 occn- Half-inch Original S111.vcy ... 
sio11n1 isulntc~l  loru rocky lrilla. 

/ 1,059 

Cr~lt iaotct l  p l n i ~ ~ n ,  o l ~ o c  ... One-inch Resurvey 
1 
1 21.3 Di l lo  dill, ,  ... One-inch Rc\.ision Snrvcy ... 1,208 

Luru rock!/ hills (rlrtl cr t l l iunl~~, l  Four-inch Ecvision Survry ... 

1 
6,028 448.5 

("I Rxcloded l (a .  
i ,Oa3 rlrl,ilslrlr to 
\ I 1  1111. 

plo i11.q. I I ~wuvr~nmt l'~.urI, 

No. 3 P a r t y - l ' ~ ~ i / + ~ l  I'rtjr.i,!cc.<. 

11s. 12,iM cast of 1 IlnIf.i~lcit mnppmq 
mxl 11s. .b l'6coat 
ot Inl~nlnq p~npllr I ; t ; ld  . ' s b i d i c l .  
;.,,l~rcyol~s. 

D.,rwl!/ r ~ ~ o o l r ~ l  1,iII. li~l,i ,iitgiiza ... O n e i n c h  I i n  i.ioll sllri ev . 1 610 1 , 
DC-,I.V/!/ I I ~ O O ~ I P ~  11i[/3 ... ... One-inch o r i i l r l i l ~  sllrvcy ::: / l i l l , ,  1 , 9 1 7  
l \ ' ~ t c ~ ~ l r d  lrilla ... ... TWO-inch Origiljol S I I ~ Y P ~  1.247 

-~ 

1,53.408 800 
I " I  

4 1 E ~ ' l ' 1 d "  
c ) f  t t > ~ v ~ ~ w  wlticlh 
,ra? ~.rjretcd. 

Cost- 29.4 
TOTALS, NORTHERN CIRCLE :- 14,424; sq. m. Rs. 4 , 2 4 , 8 2 8  ,ate 

1 I 

No. 5 Par ty - l j+ , , . z , . .  l i r ,~,~l~, t ! / .  I ' , ~ I I I , ~ ~ I /  l r ~ , l ; ~ ~  , I , , , /  l ' c ~ t l ~ ~ o l  
l ' l~ ,~r; , ,c ,~s.  

r 1 1  j q l l  I I I c i i  l c  ... 
,~,,~,~,l,, ,f ,~l,ni>~.q. One inch I{c\ isio~l s r ~ r \  cj. ... 

; 1:s. 
~ g .  111i1ea. 1 : s .  1,r.r , ~ g .  , ' SOUTHERN 

........... . 

... No. 6 Party -Ihrr~!~rrl-rr.r . . .  . , . ... 

" '  1 
; I11d I N I I  I , D I X  t l~c lic>lcl, 

No. 7 P a r t y - J r o d r g r s .  

... ... o ~ , ,  , I ,  ~ ~ r ~ ~ / r , ~ , r / i r ~ ! l  r < a ~ , n / r ~  One inch Ol.iuinxl St1rvr.y 
; I  j .. . Two-inch i)virini~l sllrlc,,v 

... I J t t t * ~  
Two-inch sul8l8lt ~ ~ ~ r ~ t l t n r y  

i One inch ~ I I ~ , ~ , ~ # . I B B ~ I > I I I I . \ .  5 , 2 4 3 ,  i,20.90:3 24.2 I,-) I.:S,IIIIICI COSI 

D ~ t t o  ... ir') hul~.inelt I ~ I I I > ~ I ~ U  

o,,~.,,, , ,~~, l t , !~rt i~lq u ~ d  , ~ u I I ~ / ~ ~ - c , / , I ~ /  One-inch I I C I I > ~ < ~ I I  S I I ~ W ~  
I illld nl.l(,al-* of - I tl.iitn~~~Ittt~<~!t rnnl- 

/,,I/". 1>8,1:,~,<3,,". 

8 ~,I,t$,i,,<.,l ,,r1<,r :,$l<l. 
I ing :t lwoportionntc 

No. 8 Perty- . l l , r~l , . t r .  011,l '1:.111.,111(.111.17 S ' t ~ r I ~ ~ .  

],.in! cnnatel plni,as n~r, l  1,iah krllr One-inch Oripinnl Sur\-cv 
One-inch S ~ ~ ~ . p l c ~ ~ ~ v n l : ~ r y  
Two-inch 01 ~ I I B : ~ I  h11rvrv 
Two-inch h r ~ l ~ l , i r l ~ ~ c ~ , r : ~ ~ y  S11rrr.y i I : t i r . ~ ~ ~ : ~ p ~ ~ i v ~ .  

- --- - 

TOTALS, SOUTHERN CIRCLE :- 14,276 sq. m. RB. 4 , 2 3 , 6 7 0  zL 29.7 

... 

,I,il,. I CIRCLE. ~ - - '  

I 

29.2 / n . i68 \  
I 

3 , 8 7 1  1,13,1:10 
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Table 111.-(Concluded).-OUT-TURNS of PLAN E-TABLING and COSTS 
of Topographical Surveys, 'b20-21. 

PARTY nnd LOCALITY. 

Chnrnetrr of Country. ~ r ; ~ l r  and CIIISS of ~ u r v c y ,  

RENARGR. 

OUT~TUIINS 
0 1 7  P L A N E .  

TAIiLlXc+.  
- 

Arene ' 
011 r:wh I Tot;L1u 1 of ~ r c n s  

of encll / ;" ;I1 Clnss, : r n  cs. I 
- - ~~ ~ .- 

I/ . , .  
ST. 11tilc.9. 

- .- I ,?!ill?, 

COSTS OF 
S U l I Y E Y  

INCLUI)ING 
f i I*p ( , (yG,  -- - - - 

Totnl 1 Coal 
CUSIU. 1 r"tcs. 

No. 9 Party-I lcrrg(r1 O I I ~  13t'lta,. IIIIIE 01.issu. 

P l a t  a n d  etrltivnter? pinins ,  i r a l ~ o r t s  One-inch Orisilinl Sorvcy ... 
rongestcd quit11 vilGr!~rs, i r ~  11nrls 
ctrt qrp by  t i dn l  rrecks anr7 forrrta. 

Open ~ r n d ~ r l a i i n g  p l d i ~ t r  vnrierl ruitlr One-inch Supplen~cntnry Sur rcy  
rock!/ s c r d  couerrd hills. 

F l a t  p l a i n s  co,~gcste,Z 1cit11 quell Oneand a half-inch I t c ~ i s i o n  
uuooded villngrs nlid f<rclorica. Snrvcy. 

No. 10 P a r t y - l r l ) l , e r  BI I I . I J I ,~ .  

Densel!/ ~coo,lcrl lrills nnd  l ~ l n i n s  ... Half-inch Original Su r rey  ... 

NO. 1 1 Party-T,nrr,9r I?rn.?l~n. 

h i r i r n t e  liill* nnil 7011, gr01rn0 One-inch 0rigi11.1 ~t~~~~~ . 
. ~u i lh  ?~ln?iqrovc sru<rlIrlJ nnrl 
(7rltsel1~ ?crno(Tcd. 

! EASTERN 

i 
CIRCLE. 

- -- -~ - 
TOTALS> EASTERN C I R c ~ ~  :- 1 1,275 sq. m. Rs. 9.34.91 2 0:;- 82.9 

ORAND :- 39.974; sq. m. Rs 17,83,41() yz 44.6 

NO. 12 P a r t y - . ~ m ~ ~ , r .  

H i l l*  1 0 1 1  v r 7  i t  s t  I Half-inch O r i g i i i  . 
11i!111 qrnxs, ?~rllr!y.< , I r~~sr / ! /  10o,tr7,~!, 2,706 

IIi119 nrtrl pirrirrn rlcr,scl!/ t~roorlr,l ... TWO-inch origitlcl Sllrvcy ... 133  

2,115 

IIi,I.IY For i l~s lroc-  
ti011 ol p11pi1~. 

182 

No. 21 (Burma Forest) Party-17, I I u2,. I { I ~ ~ I I I , I .  

II.horic,7 11ill.s . . . ... TWO-inch 01.i~inn1 S I I ~ ~ - ~ ~  ,,. 
Di l lo  . . . ... Four-inch original s,,,.,.~~ ,,, 

- -_ _ _. -- 

I 
I 

1,O-1,080 I 38.3 

3.843 

172 

I 

1,09,533 

-- 

811.2 

~ ~ . 

3,843 

1.494 1 1.494 1,525 

I 

i 
I 

4,32,'117 

(9) l"c"l'l"'cn't "' 
i\l:!y!nyo I)nlr\.iug 
nlliae sud  ~rclude.; 
NP. :IU,l 14 0 1 1  ac. 
count of c o c t  o l  
F n r o t  b u ~ ~ n d n r y  
( I I L V P I T C  un~l  tri. 
:mtgvIatiot~ in, con. 
llrctioll t l cc re~ i t l~ .  

60.5 

, 
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WORIC OF FIELD PARTIES, kc.-TOPOORAPHICAL SURVEYS. 

N O R T H E R N  C I R C L E  ( r i d e  Index map No. 1). 

13. NO. 1 Party.-This party snrveyecl an area of 8,400 squnre 
uliles, chiefly revision survey on  the one-inch nnd half-inch scales, and 
original rrurvey on the one-inch and half-inch scales, in the K i i n p  and 
S i~ula  districts, Chambn, Mandi, Snket  and Siinln Hill Stntes of the Punjab. 
The party nlso completed o large scale military snrvey of a small area 
iu tlre Kohdt district of the Kortb-\Vest Frontier Provincc for a proposed 
cnutoninent. 

Triangnlation in advance was carried out  in the Tehri-Garhw81 State 
of the United Provinces. 

The conntry snrveyecl aurl triangnlate,l lihy eutirely in tlre Hi~nllnyas 
and rnngc~l fro111 950 lcrt  to  over 22,000 lect in altitude. Part oC 

this was surveyetl clnring the summer. 
14. NO. 2 Party.-This party snrveyed :In area of 4,094 s tpare  

uiiles ;IS follo\v;r:- SO7 squ:tre miles in Rharatpur State, 124 square 111iles in 
Alw:~r State ant1 1 scloare mile in Juipur State, all of tlre Rljputdna 
Agency, as :~lso 31 srlu:lre urileq in the Muttra district of the United 
Provinces, on the half-inch scalc ; 61 squarc nrilev in El~ara tpur  State 
and 2.840 square 111i1es in the Agra, Mnttr i~,  Aligarh. Etah, Mainpuri and 
1>1i~liuiin districts of tlre Uniteil Provinces on the one-inch scale and 
134 square miles on thc Eonr-inch scale in 1u1peri:ll Delhi and Vicinity 
( r i ~ l r  page 20). 

The country surveyed on the one-inch scale cousiste~l of open 
cnltivnted plains, cscept iu n fo\r places where treev Irerc nuirleroue, 
while that snrveyetl OIL the half-inch scale 31~0  consi?ted 01 open 
cultivated plains hut: inclutle~l occasional isol:~ted low rocky l~ills. 

Traversing was also carried out  in the C:walior  nil 1)llolpur. States 
and ill Allah:il~.;lrl City ( v i , ~ l e  page 46). 

15. N o .  3 Party.- 'rl~iu pnrty srrrt-eyed a11 area of 1,247 ziluare 
u ~ i l e ~  on  the two-inch sc:~le nnrl 670 sclnnrc nriles on the one-iucl~ scale in 
C:arhwuI, Al111or5, and S :~ in i  T::l districts of the United Provinces and in 
the  Incli;~n d a t e  o l  (:;~~.hniil-Telrri null in Xep51, tri:~ngulated 311 area of 
1,260 sllunre ~niles in (.::~rl~wil and Aln~or.;l  district^ :~nrl in Sepi l ,  and 
traverser1 44.2 linear miler in Sepi l .  The stirvey of the 1ium:lun hills 
is hein: executed chiefly in the interests of the Forest 1)ep:lrtlnent (i~iilc 
page 17). The m:lps lvill he pnbliuhell on the tivo-inch ncalc. 

16. N o .  4 Party.-This party coutinncd in nl~eyance until 
S e p t e ~ ~ ~ l j e r  I!l.'I, \ ~ l l e n  p r c p : ~ r i ~ t i o n ~  for tnking tlle tield were con~n~encerl. 

17. Training.-" pul~il surveyors were entert ;~ine~l  nnrl given 
instr~iction in dr:~n.ing rlciring reces9. 20 oC these were <lir;rhargerl a s  
unlikely to Ilecolne goo11 snrvcyor.;. (j will take the tialil for trailling ill 
survey, \vlrilc (; will rc~n:~in in the circle offlce for Further tr:~ining in 
,lrn\ying. 01 the pnpil unrvcyora entertained in 1919 untl 1920, 17  were 
p o ~ ~ ~ o t e t l  ~ i ~ ~ c l : ~ r ; ~ i t i e t l  sur\e;)ors. ti were discharg~d,  anrl the remainder 
I~uve I1ee11 distrillr~te,\ for further trk~ining dnring thc c o ~ n i l ~ g  fielrl se:leon. 

I n  arldition 13 solclier snr! ej.ors :Ire ~ 1 n t l e r ~ o i 1 1 ~  their H r ~ t  period 
:11111 7 their secon~l perio~l  o l  trailling. 

18. Recess Work. -The  progress in the fair-~nappinz of the 
current se:~son's sheets w . ~ s  returrleol o\\-ing to the nrrcnrs renraining 
ovcr f ~ , o ~ n  the previous year, an11 to the fact that KO. 1 Party 11:rtl o 
kumlncr fie111 scasoii this year. I t  is hoper1 to coniplete all arrenrs hy the 

en11 of n c r t  recess. 

32 
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.I'hr fair- ln;~ppi~~,v nl' the lollowing sheet8 of the current and 
previnos seasoll'h survey rern:lined Tor coltlpletio~l on 301h September 
1921 :- 

Slleets ,):I the one-inch scale . . .  . .. 26 

Sbeets 1111 tho two-inch scalp . . . . . . 16 
Sheeta on the  h;~lf-inch scale ... . . .  3 
Town-guide nlsps ... . . .  i) 

Of thew, 1.1 will I)r sul~llritted for pub1ic:~tion before the end of 
October. 

19. Records Section.-Trianguliltiou data for 10 degree sheete 
1vel.t. c o ~ ~ ~ p i l e , l .  All triangnl;Ltion and traverse records were re-indexed, and 
:I report prepared showing all triaugulation and tmverae workpin the Northern 
Clirclr oreii. execute11 prior to 190.5. Falling in sheets which have not  been 
surveyell 011 the modern syste111. 

20.  Particul;rrs of special work done by Nos. 2, 2 h n d  Sind-Sagar 
I';~rt,ies \r,ill he round on p:lges '20, 46 and 47. 

S O U T H E R N  CIRCLE ( l , l c f *  Index mctp No. 1 ). 

21. N o .  5 Party.-'l'his party surveyed an area of 3,871 square miles 

on the one-iuch wale in the north-east portion of the Enst Khandesh 
district of Hou~hay, the Alllriloti and Euldiina clistricts of Beriir, the  
Indore State of Central, Intlia null the Mskrai State and Nimar district of 
thc ( 'entr ;~l  Proviuces. I t  also triangulated :IU areit O F  2,199 square miles 
in thr 1ihop;ln~:rr Agency, the A~nihera and IJ.jjain districts of Gwalior 
St;~t.e. the Stiltes of Dewas an11 Indore of Central India and the north- 
west corner of the Sil l~i ir  ~listrict or the Cent,ral Pro\inces. The country 
consistr of ,jungle-cl;\d hills. well wooded cultivated plains and the ele;ated 
pl:ita:ln around the citj. of Indore. 

22. NO. 6 Party.-The hea<l-qu:~rters of the party remained a t  
B:111~alore t l~rnnghoat  the year and coll~pleted the fair-mapping of 4,602 
s ~ l u ; ~ r c  111iles. 011 various scales. of Blisl~ire and ShirHz in Persia, Secunderlbld, 
Rolirulu. ;in,l the llallbfibnagnr district .of Hyaerii1~iid (Deccan), 
Kolir  district o f  Mysore and Anant:~pur district of Madras. 

~ \ n  :Irc;l of G i O  sll\l.lre ~niles i l l  the Mahbfibnagar district of Hyderabad 
( J )ecc ;~nl  \jr:ls t r i i~ny~ln te t l  with sllp1)lernentary point,s for the forward 
seilsoll's top0,vr"plly. 

23. NO. 7 Party.-This party surveyed :rn area of 5,243 square miles 
on ditt'erent scales in the Guntfir, Nellore, Kornool, Coddapah and 
A ~ ~ a n t a p u r  r1istrict.s or Madr:~.; anrl the Koliir and Tumkiir districts of 
hfyxorc. 

, I  l h e  country surveyed is p.~rtly Hat, open and cnltiv;~ted and partly 

hillyb:ln<l ,jllngle-cl;~d. 
24. NO. 8 Party.-This party surveyed au area of 5,161 square 

1nilc3 011 the tmo-inch and one-inch scales iu Riimnid, Madura, Tanjore 
:IIIII Coilnl);~tore tlistricts of Madras and Travsncore State. The  area 
unrveyerl consisted chiefly of flat coastal plains irrigated by numerous tanks, 
11ut lllso included a portion of the Palni hills and high hills in Travnncore 
State rising to n height of 8,841 Feet a t  Anoimudi, the higheat hill in 
Sot~thern India. 

25. The report on  the survey of cantonments and military stations 
ondertaken by No. 20 Party appears on page 20. See also page 47, para. 69. - 
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26. Training Section.-The three probationers of the Upper 
Subordinate Service who remained under instruction from the previou~ 
year completed their course on the 31st October 1920 : I I I ~  \\.ere then 
transferredto parties. The new class OF Upper Subordinates co;sistiny o l  
1 4  probationers joined on 3rd January 1921 and were put through ;r 

short  course of plane-tabling, triangulation, traversing end levelling. C)ne 
probationer was -allowed to resign on 3rd Jnne 19.21. Eight will he 
transferred to  parties so as t o  join at  the con~mencernent of the 19.21-22 
tield senson, ; ~ u d  the remaining five ~vill continue €mining for a fen- tnontlls 
longer. 

21 pupil surveyors were under training at  the c o ~ ~ ~ u ~ e l r c e l ~ ~ e n t  of 
the  year ;  of thefie 4 were discharged during tlic year a s  being onlikely to  
make efficient surveyor8. 7 pupils were transFerred to  parties ~ lur iuy  the 
year, the remaining 1 0  were retained till the en11 of the year lor lilrther 
instruction. 

22 new pupil surveyors were recruiter1 I~etween August 1930 iund b l ;~y  
1921. During recess they have received preliminary trainin: in 11r;lwing 
and plane-tabling. 

27. Recess Work.-27 one-inch sheets out  of 50 surveyed tluriug 
the  year under report were received in the circle office up to the :iOth 
September 1921. All the remaining sheets will he fair-mappel1 I~el'ore the 
close of the recess season. 

There was no original half-inch survey carried out (luring t l ~ r  year. 
There are no  arrears of drawing from previous i;eason'e work. 
28. Record Section.-This section was forole11 on 1st &1:1). for 

t h e  purpose of dealing with triangulation and tr;~verse tlnt;~ of the circle 
and preparing the triangulation panlphlets and charts. S i n e  ~~;r~aipIilets 
and charts were prepared and submitted for publication r l n r i n ~  the year. 

EASTERN C I R C L E  0,'rl"InCle~ map NO. 1). 

29. NO. 9 Party.-This party sl~l.veye,l ;III :arc& or X,000 nlluitre 
miles on the scales of I f  inchen and 1 incll -1 111ile in the 
ueighbourhood oI Calcutta and in Bihiir. Work fell in the Houghly, 
Midnapore and Twenty-Four Parganns ~listricts of Rengxl and the Monghyr 
district of Bihir .  

Sonth O F  Calcutta, work covered the recl ;~i~r~eil  ;tree ol' thu 
Sundarbans in the Twenty-four Parganns ilintrict, ant1 proFes.; was much 
interfered with by tidal creek8 and forests. Drinking \rrater \vaH hntl, 
and the healtli of surveyors suft'ered conrrirlerahly. 

I n  M o n g h y  district the one-inch prelilr~inary sheeta prep;hreil rrol~t 
recent cadastrnl surveys were foun~l  very accuratc, end the supplenlentary 
survey carried out  amounted to little more than the survey or t l l ~  more 
hilly parts and the contouring of the r~.rnainder. 

A large nnrnher of p~rpils were tr;~inenl I)!. the p:~rty ~ lnr ing  t,llu: 
year. 

30. NO. 10 Party.- 'l 'hi~ 1)arty surveyed ;I I I  ;rre;l ol  :i.s.l:i s~111;1ro 
miles on the half-inch scale in the Put;ro nli~trict, in the rllla~l~~linister(~rI 
territory of the Hnk:twng valley agjoining tlit. llyitkyirlii ~lintrict of 

Upper B u r ~ n a  an11 in the trihal territory, loc;~lly lino\vn an "'l'lie l ' r i ;~ l~gle" .  
between the Mali H k a  and 9'1n;li Hk;l t )r ;~ncl~es ol' the I r r ; ~ \ r : ~ ~ I ~ l y .  It 
also triangulated 3,594 srlnarc ~nilea in oalv;~nce lor topogr;~pltic;rl sul,vrya 
on  the half-inch scale, in unndmini~tereil territor). ar!joining the Myitkyini 
and .Upper Chiudwin districts. The ;Ire;> eurveye(1 in thc I1ut;tn ~lintrict 

't r , ', 
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consisted of a broken Inass of  hills covered with dellse ,jungle. extencling 
from the y m a i  ~k~ at  all altitude of 2,000 Feet to the 1rraw:tddy- 
salween divide, a t  an average altitude of 12,000 Feet, wit11 pcakn rising 

to nearly 14,000 feet. Almost the whole nrea in the Hukan,n,a \,alley 

was covered with dense ,jungle end comprised a levd plain c ~ o Y ~ C ( ~  hy 
hig fitreams and bounded on the north :~n t l  enst Ijy I~ i_ r r l l  l l i l l  

ranges rising in places to 11,000 feet. 
31. No. 11 Party.-Survey operations were coutinued in h n e r  

Burllla, iu tile Mergui district. 1,404 square ~niles were surveyerl ou the 
oIle-inch scale and 2,012 square ~lliles triangulated in advance lor (letail 

~ u r v e y ,  355 of which consisterl of revision of last se:r~on's work anrl 
connection with Siamese trion,aulatiolI. 

The party also carried out  the -traversing of the lonudariea O F  tive 
reserved forests in tlle Aurherst district. '275 linear wiles heing traversed 

1,297 square nliles of triangulation being carried ou t  in this area. 
Thk conntry surveyed in t.he Mcrgui ~listrict comprise11 the source 

:lnd upper waters of the Xgawun, the upper reaches or t l ~ e  Lenya river, 
portion of the boundary I~ctu,een 13urnia and S i a ~ u ,  ;1n11 soule coastal 
:ireas near Bokpyin. The inlaud area co~lsists of dense i~l~pcuetr;tble jungle 

covering deep valleys and intricate hills, rising to :L I~eight  of over 3.000 

feet, alld t l ~ e  coastnl areas a1.e IllangTovr swamp cut up hy nlunerolrs 
tidal creek?. 

32. N o .  12 Party.-This p r t y  survt,yed all area of 2,766  *clrl:1ra 
miles on the two-inch aurl 11~11'-inch scales in the districtn of Sonvgong, 
Cichar nnrl Kli8si and Jnintis Hills. A n  nrea of 2.782sslln;1re miles of 
triangulatiou and 326 linear mileu o l  tri~versiug (coverin:: an ;Ire;& of 24s 
q u a r e  miles) was carried out  in the districts of Sowgonq.  Sil)siig:~r. 
Saga  Hills, Cachar aud M:lnipnr State, in advance of rletnil survey. 

The nre:t surveyed in So\vgorl,v was f a t  couutry, partly c~~l t iva ted  
and partly covered n7ith high gasti and trces. The r e ~ ~ ~ : l i u i u g  (IiAtrict~ 
consisted of partly open hut ~norrtly ~leusely \voocle(l hills rising to allout 
.5,GOO Fcct. 

33. No. 21 (Burma F o r e s t )  Party.-The \\-orli ,lout! 1,s this 
party is included in that  sho\vn in Forest Sur \~~ .ys .  Enstern Circle. 
page 19. Sec also page 48, para. 52. 

The area over which operations extended is hilly, r ;~nging  i r ~  altitlltle 
from 200 to 5,000 feet and covered witli dense Forest growth. 

34. Training.-This \\.as carried ou t  by No. 9 1';rrty and in tllr: 
Mnymyo Snrvey School. I u  addition to  1 Class I 1  and 2 Upper S ~ ~ l , o r , l i n ; ~ t e  
officers and 3- soldier Rurvoyors, ti second year and 19 t i r ~ t  year pupils ;Iccoln- 

panied No. 9 Party to the tield :~nd  14 new pupils were entertained : ~ t  the 
r , heginning of the recess senson. l h e  average out-turn or the  pupils 1 ~ ~ 1 s  

encouraging. During the year 4 pupils were discharge(1 and 2 soI,Iirr 
Rurvoyors and 8 pupils have been dralted to parties. 

At Maynlyo 52 pupils, ll~ostly Burmans, were a t  tlift'erent times r ~ ~ l t l e r  
training. Of these, 24 were discharged or  resigned, nfter v;rrying periods of 
instruction, 10 have been drafted to parties and 18 retained for flrrther 
training. It is early yet  to ,judge whether recruiting in Burnla will 
good results. The pupils of the Maylnyo school will be en~ployed next tielrl 
senson on tlie actual survey or Kalanr forest and of n portion of  E/laymyo. 

35. Recess Work.-The slieets which had to  he rlrauyn I)y the pnrtieu 
of the Eastern Circle during the recess season numbered 59, inclndiuq I ( ;  
' foreet' slleets and 18 fiheets which wcre in arrears froln last year, ey tile 
30th of  Septelnher, 9 of the Arrears sheets and 7 of  tile sheets sllr,.eyerl 
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during the year were received in t l ~ e  Eastern Circle ofice. The great mqjority 
of the remaiuder will Ile despatched From parties by the close of the recees 
seasou on October 3 l s t  :rnd special arrangements have been made to  
conrplete the ~ r ~ a p p i n g  of the others belore next recesfi fieason. 

36. Record Section.-A slnnll section for the preparation of triaugn- 
latiou data and charts For publication in the triaugulation palnphlets was 
formed early iu the year. I t  prepared 10 pamphlets and charts before i t  was 
disbanded, at. the beginuing of the recess season, owing to the staff being 
required Tor other work. 
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37. Details of the topographical surveys of renerved forests 
executed by field parties of the Survey of India for the year under 
report are given below. I u  the majority of cases the Yarveys were 
carried ou t  on the two-inch scale, but in ~pecial  ca9e.s the four-inch 
and one-inch wales were used. Boundary surveys were niade where 
required, and plots prepared on  the four-inch scale 

NORTHERN CIRCLE. 

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

I n  the South f farhwal F013est Division, 1 7 0  square mileu of reserved 
forests were surveyed on the two-inch scale. 

I n  the C e n t ~ a l  Al~norri Forest Diui.sioil, 37 square l~liles of reserved 
forests were eurveyed on the two-inch scale. There are four-inch uncon- 
toured maps of 14 square miles of this area. I n  addition an area of 180 
equare miles (including non-forest areas)  was triangulated in ;~dvance 
for future surveys on the two-inch scale. 

I n  the East AlmorB Forest Divisio) , ,  187 square miles of reserved 
forest* were surveyed on the two-inch ant1 22  srluare lniles on the one- 
inch scale. There are four-inch uncontoured lnaps of the liltter area. I n  
addition an area or 840 square miles (including non-forest areas) was 
triangulated in advance for future surveys on  the two-inch scale. 

In  the Ranikhet Forest D i v i s i o ~ ,  64 square milee of reserved forests 
were surveyed on the  two-inch scale. 
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SOUTHERN CIRCLE . 
39 . M a d r a s  . I1 Forest Circle.-In the Guntdr Forest Division. 

arenu of 56.2 ..5 0 imd 84.68 square miles O F  the reserved forests were 
surveyed on the two-inch and one-inch scale6 respectively as Eo1lows:- 

Nnule . Arcn in 
sqnnre miles . 

AnduylnpEda A . F . ... ... ... a'06 

Iioppukondn .. ... ... ... 13'01 

y- L ILJ . ~ i p A l e l l ~  .. ... ... ... 2'19 
Holl~ipnl l~ ... ... ... 94'51 

G ~ ~ t t i k o n d n  ... ... ... 73'60 

JAnnpRdu ... ... ... 5'20 

Sitiiriimpurnm .. ... ... ... 1'54 

lionnnki ... ... ... 7'92 

Nemnlipuri ... ... ... 16'46 

hlzdinnptldu .. ... ... .... 17'71 

Tnngedn ... ... ... 4'87 

Regulngnddn .. ... ... . . . .  7 . -  JOI 

V e m n ~ s r n m  .. ... ... ... 3'21 

Govindnpurnm .. ... ... ... 6'04 

Venkntipnpiilem .. (pa r t )  ... ... ... 9'44 
Pil l l~t la  ... ... ... 4'20 

Goli ... ... ... 8'86 

Tnn~orho tn  ... ... ... 11'53 

Pasvemuln ... ... ... 35'09 

Knndlnguntn .. ... ... ... 70'82 

Gnnglngunta .. .... ... ... 31'33 

h1utuknr11 ... ... ... H7'00 

Knkirnln ... ... ... 33'59 

Doidn ... ... ... 4'96 

Giiluelnpiidu .. ... ... ... 2'10 

Diichepnlle ... ... ... 1'16 

Total ... 562'50 

... ... P i n u k o n d ~  R . F . ... 12'32 

... ... JIuppclln ... 4'24 
... ... ... l<ol'~'"r"l11 1'00 

... ... liU.l<utlnpnllc .. ... 0'04 
... ... ... JInr~diidi 1 3'16 

... ... ... hlnndiidi 2 1'08 
... ... ... Yelndurti 6'68 

... ... ... Piiluviiyi 1'08 

... ... ... hIiidugnla 3'56 

... ... ... Dilrvemuln 1'92 

... Total 34'68 

I11 Forest Circle.-In the A7ellore Forest Divis ion.  areas of 72.38 
and 29 ..5 4 sllunre mile8 of the reserved forests were surveyed on the 
two-inch nnrl one-inch scales respectively as follows:- 

Nnme . Area in 
square miles . 

#sndannrnnam R . F . Block A . Extn . A & A .  1 ... 23'83 

... ... Ditto Block B . . . .  24'07 

... ... Vcdullachemvu R . F . ... 11'88 

... ... ... HBjipurnm 8 ' la  

... ... Knnigiri Hill .. ... 3'18 

... ... >fusuniim ... 1'02 ... Pcdn Cherliipslli .. (pnrt) ... ... 1'20 

... ... Prdn Alnvslspiidu .. ... 2'57 

Tots1 ... 72'80 
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Nn~nr. Area in 
square nliled 

... ... ... Yeligondn R.  17. 15'70 

... ... ... Dnsaripnlli .. , 1'22 

... ... ... RLviguntnp:~lli 2'16 

... ... .. ... Iniu~erln I pnr t )  6'48 

... ... Gnvvndi .. ( . . I . . .  1'04 

... ... Tot~lncher~i\.upalli .. ( .. I ... 2'88 

V Forest Circle.-lu the Aladura Forest Divis ion,  an area of 
48.628 squ:Lre miles comprising the "Ampthill Downs" Reserve was surveyed 
on the two-inch scale. 

E A S T E R N  C I R C L E .  

40. Assam. Western Forest Circle.-In the Cdchdi. Forest 
Dinision, 68 square mile8 oI' Krungming aud Langting Mupi  Forest 
Reserves mere surveyeJ on t,he two-inch scale. I n  the K h ~ s i  a n d  Ja in t id  
Hills Forest Divis io?~.  48 square miles of Saipung Forest Reserve were 
surveyed on the t,\vo-inch scale. 

Eastern Forest Circle.--In the browgong Forest Divis ion,  15 square 
milefi of the Rangkhnng, Ho,jiii and Hnbaipur Forest Reservea were 
~urveyed  on the two-inch scale. 

187 l ineir  miles of tri~versing was carried out in the  reserves above 
mentioned. ol' which 100 linear nliles I'ollowed no well-defined natural feature. 

41. Burma. Delta Forest Circle.-In the Bassein Forest 
D,i,r~is;,o?,, 405 eqnare miles of triangulation and 186.3 linear miles of 
traverfiing, covering an :lre:t ol' 245 slluare miles were carried out  in the 
Pods\\--. IZ<yeiut:tIi, Sits:tyan, Sh\venryindiu, Kungyaung and Kyetpaung 
Heservcu. In  the  two Intit reserves the completion or t h e  traverse work had 
to be postpo~ied because of k l ~ e d d a  operations. 

Tenasserim Forest Circle.--In the Ala?,cc?~ Forest Divis ion,  the 
boundnl.ie~ of tlte followi~ig reserves mere traversed :- Doli Reserve and 
Extensions, Kyaikkamaw Reserve and Extcnsions, Tagundaing Reserve, 
Kyonkitnwn and Monlrnein Fuel Reserves. The total linear distance 
traversed was 274.60 miles an11 the approximate area covered by these 
reserves is :i.?'i square miles. 

In the S o t ~ t h  T n n ~ n s s e ~ i ~ i ~  Forest Divis ion,  190 square miles of the  
Nl~ga\vun Reserve Forest were surveyed in the course of the ordinary 
topogrnpl~icol surveys on the one-inch sc:~le. 

Northern Forest Circle.-In the Mansi Forest Divis ion,  a n  area 
of 68.8 Rquare miles wafl surveyed on the four-inch scale including the  

wllolt: ol  Hwelit and parts ol' Mode and Chaunggyihyn. Reserves. 
Southern Forest Circle.--In the Y e i k t i l a  a n d  Southern Sham 

States Fo?.est D i v i s i o ) ~ s ,  :meas of  45.1 and 58.2 square miles respectively 
were surveyed on the two-inch scale of the following reserves:- Yupstlaung, 

Wetpyuye Ye-E and Magwe. A small portion of the  Megwe Reserve was 
~urveyed  last year. 
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42. NO. 2 Party.--A section of this, parby carried out  the third 
biennial revision on the four-inch scale of the four sheets of Delhi and 
Vicinity including 58 square miles in Imperial Delhi an11 Dclhi New 
Cantonment and 76 square miles in the vicinity, outside Imperial limits. 

Only very minor changes were disclosed other thim those due to boildi11~ 
operations. 

The cost-rate of the revision is Rs. 45.1 per square mile and that of the 
fair-mnps, which will be submitted for publication early in November 
1921, Rs. 15.0 per square mile. 

43. NO. 20 Party.-During the year under report t , l~e  party coln- 
pleted the survey of the following cantonments and military lands on the 
sixteen-inch scale :- 

Wellington, Wellington Sanitary area, Wellington Catchnlent area, 
Aravangbat (Aruvankadu) Cordite Factory grounds, Ksrteri Cordite Factory 
grounds, water supply channel from Bairani stream to the  Cordite F:ictory 
boundary, drinking water supply channel from Uodabetta to Cordite 
Factory boundary, High Tension line from Kiirteri to A r : ~ v a n g h ~ t  
(Aruvankadu), Kaity rest camp, Lovedale Estate and extension for Lawrence 
Memorial School, ground on which military builllings are erected at 

Ootacamund, Cannnnore, West Hill (Calicut) :ind Velichi military lands. 
The surveys of the following biizers on  the sixty-four-inch scale were 

also completed :- St.  Thomas's Mount, Poonamallee, Palliivar:m~ and 
Cnnnnnoret ' 

The surveys of tbe Bangalore Civil and Military Station on the 
sixtedn-inch scale and of the General, ShBle, Halsiir biizars and Arab lines, 
Bangalore, on the scale of one inch =fifty ieet , nre in progress ant1 almost 
completed. 

The traversing and triangulation of Deoleli for n sixteen-inch survey 
has been completed. 

The levelling of 50.9 linear miles was nudertaken in cantonments 
on which to base traverse heights, a t  ;i cost of Re. 83.9 per linear 
mile. 

The fair-mapping of the following cautonments and military lands 
have been completed during the year:-SccnntlerSh%d Cantonment and 
b iz l r ,  Palliivaram Cantonment :rn11 baznr. 

87 sheets have been fair-m:~ppe~l an11 nul~mittecl to prpss, ti1 more 
sheets have been completed and 83 renlain to I)e co~~ipleted.  

The out-turn on the sixteen-inch scale, of original survey, was 9,111 

:kcre8 nnd revision survey, was 5,583 acrcs. On  the sixty-four-inch scale the 

out-turn of original survey was 283.5 acres. In :~tldition 489.4 acres of 
original survey have been carried out on the one-inch = fifty feet scale. 

The cost-mte of original detail survey on the sixteen-inch scale was 
Re. 1.1 per acre and the average daily out-turn per surveyor 14.7 acres, 
the cost-rate of revirrion survey on this scale waR Rn. 1.8 per acre and the 
daily out-turn per surveyor 12.4 acres. 

The cost-rate of original survey ou the 8ixty-four-inch scale was 
Rs. 7.0 per acre and the average daily out-tllrn pcr eurveyor was 1.7 
acre& 

The cost-rate of original uurvcy on the one inch = fifty feet wale 
was Rs. 28.3 per ncre and the average daily out-tarn per surveyor 0.55 
acre. 
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The cost-rate of triangulation for all scalea of survey was Re. 0.3 per 

acre. 4 

The cost-rate of traversing for all scales was RE. 76.0 per Pinerr 
mile, the average number of stations being 9 per linear mile. 

The totnl area fair-mapped was 23,714 acres on the sixteen-inch 
scale, 236 acres on  the sixty-four-inch scale and 238 acres on the one 
inch = fifty feet scale. 

The cost-rate of fair-mapping on the sixteen-inch, sixty-four-inch and 
one inch =fifty feet scales was Re. 0.6, Rs. 15.1 and RE. 39.2 re~pectively 

per acre. 

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

up to  the end o f  1920-21. 

Agnr Cnntonluent. 
Aurangabiid do. 
Bakloh do. 
Bnliin or Thath (Dnlhousie) Camp area. 

Chaman do. 
Cllitriil Station. 
Dehrn Diln Cantonment. 
Deoli do. 
Drazindn Out Post. 
Drosb Cnntonuielit. 
Delhi New do. 
Erinpurn do. 
Fort Lockhart. 
Ghairat Station. 
Gunn Cnntonment. 

Hangu do. 
Hirpur (Biibiignrh) Acmount Depbt. 
Hon W do. 
Jandola Out Post. 
Jat tn do. 
Jhelum Cantonment. 

Jullundur Cantonment. 
ICiilkn do. 

Knlnptcc do. and BBzu. 
Landour dn. 

Meerut do. and BBzi3r. 
NnsirZbiid do. do. 
Ninlnch do. do. 
Peshiixvnr do. do. 
Quetta do. 
Qucttn Fort. 

Quetta Civil Station. 
Rijkot  Cantonment. 
RXwalpindi do. 

Snhiirnnpur Re~nount  Depbt. 
Saniwnr Cantonment. 
Snugor do. 

Siellcot do. 
Sirllln Iudian Infantry Lines. 
Sitiibnldi Fort  ( N ~ ~ u r ) .  
Thal Cantonment. 
Topn do. 
ZLnl Out Post. 
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1V.-THE TIiIGONOMETRICAL SURVEY. gs 

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

44. No.  13 Party.-Astronomical, No. 14 Party.-Pendulum, 
No. 15 P a r t y . - T r i a n g u l a t i o n ,  and N o .  19 Party.-Base Line 
Opera t ions . -No field operations were carried out  by these four parties, 
the personnel being employed a t  the  Headquarters o5ces  of the Trigono- 
metrical Survey, o r  on special duty. 

45. No. 16 Party.-Tidal Operations.-Tidal registratious were 
carried out by uleans O F  self-registering tide-gauges during the year 
undor report a t  the folloming stations :- 

I Dntc of 
Stntionr. 

1. Aden ... 
2. Knriichi ... 1868 

... I 3 ,  

5. Madms ... 
6. Iiidderporc . . . 
7. Ilnngoon 

8. hloulmein 

9. Port Blniv 

I n  addition t o  the above, the actual times and heights of high and low 
water a t  Bl~aunagar, Cl~it tagong and Akynb, were observetl on matches and 
tide-poles under the orders of the Port Officers concerned, who forwarded 

these results monthly to  this office. 
Hourly readings of the height of the water, re:r(l against a tide-pole, 

were taken a t  Basr:~h throughout the day and uight, and were supplied 
t o  this ofice weekly by the  Director, Inland W:~ter  Transport, hlesopotarnia. 
The observations for the year commencing l e t  January 1920 were reduced 
by harmonic analysis, and the constants thus deduced were ased in the 
cotnputations of dntil for the Easrah tide-tables for 1022. 

These data were formarded to  t l ~ e  Director, National l'hysic:~l La l~o-  
mtol.y, Teddington, Englanil 011 the 6th J :~nuary  1921, and mere used 
for the preparation of the 1922 tide-ta1)lee with the aicl of the ti~le-pre- 
dieting 1n:lchine. 

Tho tide-taldes for 1922 for Haslah mere received on the  26th :rud 
.29tll Septeml~er 1011, and have :rlre:~dy heen ~lespatcherl to  the port 
officials requiring them. 

The tide-t:~bles for 1922 for the Indiou porta have not beeu received 

0s yet, hut int i~~rat ion was rcc('ived of their having I~ecn despatched from 
England. on the 12th August 19'71. They are expectcd to  11e received in 
India. slloltly, and will he distri1)utetl to  the v n r i o ~ ~ s  port oflicials as 
soon as  po~sible after their receipt. 

Tidal registrnlious a t  the nine ol~servatories still working have heen 
carriccl out  sclti~Tactorily, and will be continued during the coming yonr. 
During the past year these observatories were all inspected. 
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46. The following table shows the annual and ~lecndal percentages 
of errors in t l ~ e  predicted times and llcights of higll and low water a t  
the  9 stations \r l~eru ol)serv;~tions have hceu t:~kcu hy @elf-registering 
tide-gauges :- 

PEBCGS~.AC;E OF k1SIlltOItS IS  I'ItEUIC'I'EL) TIMES AND H E I C : ~ ~ ~ .  

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 

1911 
1912 
1913 

47. Ti~Ze-pre, l ict i7~ ~ ~ ~ a c A i i ~ e . - T h i s  ~uachine,  which has been used 
for  the  prediction of the tides of  India aud the ad.jacent coasts since 
1879, was origin:~lly erected at the observato1.y of the India Stores Depart- 
ment, London, under the control o f  Mr. Ed~vard Roberts. I n  1905 the  
instrument wau transferred to  the control of the Director, National Physicnl 
Labor:~tory, Teddington, England, under whose direct,ion the prediction of 
tides for Indian ports has heen completed up to the end of 1922. I n  1920 
it was deci~led that thc future prediction and publicntion of the tide- 
tables for Indian ports should be carried out  in India. b y  the Survey 
of India., \rho \vould co~nrnence the prediction of tides for 102.7. 'l'he 
tide-predicting nx~chine 1 ~ : ~ s  tlccordiugl~r despatched from England, and was 

received in Dellra Diin towards the enll of Septclnl~or 1021. On being 
unpacked i t  was found to have heeu badly tlamnged in transit. i\rmn,ae- 
ments are being ularlo to have the machine repaired, and a s  so011 as tllis 
is corllpleted tho ~n:~chiuo will Ile erected ant1 tho prediction of titles for 
1923 will be con~~nencecl. 

48. No. 17 Party.-Levelling.-Four double and onc special 
detachulents 1vt:ro cmploye~l during the past scasou on  the levelling opera- 
tions su~nm:lrised below :- 

(a) In, neitgtsl (11rd Uil~l i , , ,  for  Sadis  lli\.ers Scllelue. 
( i )  Fro111 Tinpal~iir to  Jiiigan,j. 

( i i )  Fro111 Cl~ . ; lkda l~ :~  to Bcrhnmporu. 
( i i i )  From 13erlr:1u1pore to  .Tayriimpur. 

( i l l )  Fro111 Ilerl~nmporo to .Ji.?gnn,j. 
( v )  From Por%dnha viri N~l tor  to Rant;ir;l. 

(b) 111. IJ~ILNT, for Irrigation Ilepartment. 
From Dnrbhnngii t o  Bagah.? by the B. B. :lnll C. I. 

Railway. 
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( c )  Iia the Unitcd Provinces, for the Siirdii Canal Project. 
(i) From Pilibhit to  Mniliini. 

(ii) From Shiih.jahiinpur vid, Mniliini. Kl~eri-Lakhirrrpor to 
Sitiipur. 

( i i i )  From Sitiipur to  Luckno\r with a branch line to  

Miidhognn,;. 
( i v )  From Lucknow v i ( i  Itae Bareli rind Sultiiupur to 

F y z ~  h ~ d .  
(v) From Sult ,~upllr  to Allahibiid. 

( v i )  Prom ShiLh,jahiinpur to  Bnghauli. 
( d )  A? the United Prozlinces. Revision work due to loss of old 

bench-mnrks since 1867-68. 
From Hareilly to  Pilibhit. 

(e) I I I  Ilo?~tbay und  Bnl1tcl~isti71, for the Sukkur Barrage Project. 
From Jacobnhfid vitE Sehwiin to  Hyderihiid. 

This line was levelled on the syste~n for high precision work and 
fonne part of line 101 of the new level net of India 

( f )  It1 the l'iaitcd L ~ o v ~ 7 1 r e s  aiirl Rqjpzztdnn, for the new level 
ne t  of India. (Line 107) 
From Muttra to BIarwSr Piili 

(9 )  I n  the Ci ty  a n d  evrivons of L r ~ l ~ o t ~ ,  Tertiary levelling for 
the city sanitation schcme 

'l'he total out-turn consisted of 685 miles of primary levelling, 1,314 ' miles of secondary levelling ancl about 75 mile* of tertiary levelling. 
Of this, 1,726 miles of levelling, r~lainly secondary, were executed 

a t  the request of Local Governments, Irrization departnlents. &c. 
The heights of 55 primary. 1,631i secondary ancl 259 tertiary bench- 

marks were determined 
A new hanrl-hook on Levelling of Precision wns ~~ubl i shed  during the 

year.  

MAGNETIC SURVEY. 

49. NO. 18 Par ty . -Magnet ic . -The  declination, horizolltal 
force nnd \:ertic:~l force utaguetogmplls continued in operation throughout 
the  year at  the Dchra Dun and Toungoo ol)servatories, and daily ahsolute 
magnetic observations \Yere taken regularly by the observers in charge. 
The observatories were visited daring the tield season and observations 
consisting of  declin:ltion, horizontal force and rlip n7ere taken for the 
comparison of instrun~ents. The Kodaikiinal and Alibig observatories, 
under the control of the Meteorological Ilepartment, were also visited by 
the officer in chnrgc ol' the magnetic surrey for the same purpose. 

Obserrations ctt Rrpectt Stfctio?>s.-Six rcpeat stations at  even die- 
tnncos npnrt, ,nost oP the111 ew ? . O I I I P  to  the observ;ltories. were selected 
and 01,servetl nt this field season. The stiltio~ls will be visited annually t o  
take magnetic 01)servations with the ol,ject oE ascertaining in what year, 
during the interval of the 5-ycarly o h s e r m t i o ~ ~ s  at  all repent stations, nu 
spprecial~le change in the curve of secular clr:rnge in indicated, so thnt i t  

may I,c possible to deter~nlnc wit11 g-renter ;iccnr;lcg the rate of iinnual change 
which the mngnetic eloments uudergo in ditferent parts of India. 

Redltctioql of obscrwotio?tu to cpo~./~.--Tl~e reduction of the observations 

a t  the fieltl nnd repeat station8 in India, \\-hich was last ycar reportod to 
he under revision, is now well in llnnd ancl will I)e completed ahout the end 
of t h e  year. 

3 4 
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Qreat magnetic stom.-A magnetic atorm of great  intensity, which 
seriously interrupted the working of the telegraphs in India, was recorded 
a t  the observatories from the  13th t o  the 17th May 1921. The  magnitude 

of the storm was p e a t e r ,  and ita duration three timea longer, than the  
big storms of the 11th and 12th August 1919 ant1 22nd March 1920. 

TILC ~Vf~gnet ic  ele?ne?ats ut  obse~vntorics.-The computation and 
tabulation of the provisional values of dip, declination, horizontal force 
and vertical force for the threc observatories l lehra Diin, Toungoo, and 
Kodaiksnal, for the year 1920, have been completed: the mean values 
of these elements derived from all days, esclnding those of p e a t  
disturbances, are given in the table below :- 

Obscrvntnry. 

De1ll.11 D'uu . . . 

Tor~ngoo ... 

Xodaiksnnl . . . 

";e*' 1 v'rtical 

I 
Force. 

Llrtitude 
S- 1 Dip  D e d i n ~ t i n .  

Longitude. 

C. G .  8. 

,32961 

,311114 

,37787 

o . ,, 

( 3 0  I9 1 9 N )  

( i s  S 1 9 ~ 1  ' I' 46 N ]  

{ 9 6  2; 3 E  

(10  13 5 O N )  

( 5 i  2i  4 6 ~ )  

C. G.  S. 

,32949 

'16iOi 

,03042 

' . 

N 44 59.9 

N 23 7.7 

N 4 36.1 

- .  

E l 32.0 

W 013. i  

W 1 49.9 
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~ u r r v y  and  pnl)licntinn on thr. half- 

. . .  i ~ w b  acnl? ... ... !I11 56-1 I -- 

PART 3.-OFFICE WORK. 
I.-HEAD QUARTER OFFICES. 

M A P  PUBLICATION OFFICE (v , ide Iudes mapa a t  end) .  
50. Brief reports of the work carried out  during the year under 

review in the six ofices administered by the Map P~tblicntion Office are 
given in paras. 52 to  56 ,  64, 65 and 76. 

Work uuder wnr conditions having ceased, requisitions by the 
Army for maps, &c., have resumed normal proportions. 

51. The classes of mclps for the publication of which the Head 
Quarter Offices are respousible are as follows :- 

(a) Topok~apbicul maps on the one-inch scale. 

( b )  T o p o ~ a p h i c n l  maps on  the half-inch scale. 
. (c) T o p o ~ a p h i c a l  maps on the rluarter-inch scale. 

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

( i i )  L:r Carte Internationale du Monde on the 1:1,000,000 
(about  1 iuch = 16 miles). 

(c) Geographical maps on the 1:3,000,000 scale (about 1 inch 
= 32 miles). 

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

The progress !]lade in the publicat io~~ of each of these classes is 
detailed below :- 

(a) Topographical maps on the one-inch scale.-During the 
year 45 modern sheets have been published. 

Index mnp No. 2 nt the end of this report shows the progress made 
in  t l ~ e  publication of the modern one-inch public sheets, and the following 
table gives the annual output of these sheets since the modern topo- 
Fnphical surveys were begun :- 

Approxiurntc% nnmiwr rc,uraininp for 
n ~ ~ h l i r n t i o ~ ~  ... . 1 53.5 963 / 1.014 / 2,542 

Y ~ S H I Y  nf I , r ~ l ~ l i c r ~ t i o ~ ~ .  

- ............ . 

N r n n l ~ ~ n  OF ONE.INCII IlIIEETS PODLIEITEI). 
. - -- 

NcrrLllm I Sou I E n s t ~ r n  I 
C i r c l ~ .  ~ i r c l c .  I Tot"'. 

.... -...... 

' 4  
1 

1$tnli-Oi 1 1  I 
1907-ns i 11; I I: 
1908-0!1 . 3; :!!I 

1909-10 ... ... ! i:! 41 
1010-11 ... ... 51 1 31) 

191i-IN ... 18 12 1 R 4 3 
19111-19 . . ... 32 6 -- 

17, 

1919-20 ... I04 
1920-21 . .  . . . .  15 1 45 

a2 
lj 8 
69 
25 
58 
58 
49 
9 
$0 
"2 

1911-12 . . .  66 
1912-1:J . . 104 
l - I  . . .  ... . i l  
4 -  .. . I 9 i  
1915-16 H3 

2:; 
14:! 
1R2 
I I .i 
15!1 
222 
158 
164 
204 

85 

33 
60 
JH 
48 
ti9 

1916-l i  . . . . 2 3  40 
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I n  :lddition to  the above, preliminary editions (in colourlr] of 20 one- 

inch sheets, prepared from modern revenue surveys, Ilave been puhliehed 
during the year pending their topographical revision. Also 1 provisional 

isaue. 
96 modern one-inch, 29 preliluiuary editions o l  one-inch, and 49 pld 

style one-inch sheets have been reprinted during the year. 
(6) Topographical maps on the h a l f - i n c h  scale.-Index map 

No. 3 a t  the end of this report show8 the progress made in the publication 
of the  nlodern half-inch public sheets. This series now forms the tactical 

map oC India, Laving taken the place of the quarter-inch maps in this respect. 
It was commenced in 1914; most of tllc sheets published up to date are 
reductions from the one-inch map, ,but others are from direct half-inch 
surveys. 

The following table gives the :~nuual output of these sheets :- 

Drawn froill 

on,>-irlch n,,rr+*. half-inch ~ ~ ' r .  
I 

Ap~xoximatc total nrl~nbrr of half- 
inch ~heets  in Iudia . . I  ...... I 

. . .  
I I 

I n  addition to the above, a preliminary edition (in colours) of one 
half-inch sheet prepared from old hall-inch material, has been published 
during the year. 

3 modern public hall-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, i.e., the area covered by 16 one-inch sheets, o r  4 half-inch 
sheets. 

Index n ~ a p  No. 4 at  the end o l  this report shows the progress made in  
the publication of the modern quarter-inch public sheets. 

The following table gives the annual output OF these sheete :- 

I NUMBER OF "DEGREE" SnEETS PUBLISRED. 

Years of publicntiou. - 1 Wortbrrn I Southern 1 Ih;:: 1 1 Circle. Circle. Total. 

Approximntc numbar of "degree" shwta 
in India ... ... ... 450 



4- 4 
F' OFFIOE WORK.-HEAD QUARTER OFFICES. 

G p r e l i ~ u i n a r ~  sheets in colours from comparatively inodern surveys 
have been published and 1 3  are in hand. 

I n  nddition to the above, 15 modern public quarter-inch sheets 
have been repriutcd during the year. 

3 "degree" sheets have been prepared in No. 1 Drawing Office 
from the old enpaved  quarter-inch Atlas sheets brought up to  rlate and 
published ( i n  black only)  as provisional issues; and 18 of such sheets 
which were pnblishetl previo~isly liave been reprinted during the year. 
These "provisional" degree sheets, including those in hand, now cover 
the grenter part of the area of India for which modern "degree" 
sheets are not  likely t o  be available for soule time. 

( d )  G e o g r a p h i c a l  M a p s  on the 1:1,000,000 scale.-(i.) The 
"India and A d j a c e n t  C o u n t r i e s "  Series (Vide Index map NO. 6 ) . -  
During the year G new sheets of this series liave bcen published, 4 sheets 
have bceu engraved and 2.3 sheets have heen reprinted. 

( i i )  La C a r t e  Internationale du Monde.-(Vide Index map 
No. 6)-A full description of the gcneuis of this series was given 
in the General Report for 1913-14;  2 sheets of t.l~is series have been 
publisl~ed during t,he year. 1 0  sheets have been published up to  date. 

(e) G e o g r a p h i c a l  Maps on the 1:2,000,000 scale.-(Vide Index 
map No. 7).-No new niap of t l ~ i s  ~ e r i e s  was published during tlre year. 
I t  has been decided to  engrave the  sheets of this map on two platee 
only, one ior  outline and one for the hill features. 

If) G e n e r a l  M a p s  on the same and smaller scales.-The 
engraved plates of 311 these maps h:rve been correctetl and brought up to date 
as far as  possible during the year. 

( g )  Special maps . -Tl~e  annual edition of the Railway Adwinis- 
tr;rtiou map ( o n  the scale of 1 inch = 64 miles) has been published during 
the y e a r ;  Eour proviucial maps and the map of India and Ad.jacent 
Countries (on the scale of 1 inch=(i4 miles) have been reprinted. 

Numerous special niaps havc nlso been prepared and printed lor 
the  Army, for Local Governments, Railways and for other Departments. 

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

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

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

52. Map Record and Issue Ofice.-During the year under report 

there has been a somewhat larger demand for maps than during the 
previous year resulting in an increase in map issues to government 
official*. 

The feature of this year's report is the heavy number of  publication^ 
( ( lepr tmentn l  ant1 extm-departmental)  received in this office for storage 
and issue, ~ ~ i z . ,  43.5,745 copies valued a t  Rs. 1,27,350 in  excees of those 
received during l!Jl!)-20, involving heavy work in dealing with receipts 
nnd registr:rtion of printed mapa. 

To  meet the ~lemnnde for more lip to date information in respect 
of the maps that  are avnilable, s new catnlogue has been prepared and 

will be issued shortly. 
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ON HOOK DEUIT MEIT (TO Pnr- 
(TO QOVE~N.\IENT VITE INDIVI- ,,SD TO TOTAL. 

OFFICIILB). DUALS AND xAP' OFFICR), 
ARBNTS). 

-- . ..~ - .. 

Number Nu~nbcr 1 
of Vnlue of Value 

Printed Rs. Printed Rs. 
Copies. Copies. 

r Depa~L- 1 G9.280 (U,*Sl 38.58: 42.9J-J 
mental. 

Extra- l,S24,568 1,41,518 98,143 13,GJ4 
1020.a1' depart. 

mentnl. - - - -- - - - - -. - 

i/ Total ... 11,593,868 2,06,402 136,720 59,568 I l l  

of 
Printed 
Copies. 

I Number i 
of 

Printed 
Value 

Re. 
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Table 1V.-Publications received in Map Record & 
Issue Off~ce, d u r i n g  t h e  year 1920-21. 

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

EXTRA-DEPARTMENTAL. 

Grand Total ... . . . I  . . .  1 5311 44211.895.21615.20.270 

h'rr.\~n~lc 
O P  UIFFEREh'T lI1\1'3 

OF EACll CLASS 
HECEIVEI), 

C111sa of Af~ll~s. S C I I ~ C .  - 

~ c \ \ ,  I Rupriutu 
Publicn- nncl New 

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

V:nrinnq . . 1 I 
" '  i I 

. 26 4,200 I ( i , i l0  

hrl1nlher of 
col~ien 

printed. 

I 

1. Huruey of Inclis Ot.neral Report. 1919-20. Price RI.  2 m 4r .  

h l ~ ~ e .  

.. - tions. Editions. 

DEPARTMENTAL. 

GENERAL MAPS. R.3. 

N n p s  of Indin . . . 
I 
I I 

I\Iar) of 111dilr ... ... 
Sonthpn~ Asin Series .. . 

TOPOGRAPHICAL MAPS. 

Q ~ ~ a r t ~ i ~ - i ~ ~ c l ~ .  ~Mnrlrnl .. . 
I '  121 3:j 

1R.OlII 25,831 
Do. ( r ~ . d p . )  12 ~ G . G U ~  39,474 
Do. (Prorl.) . . , I"=4 milea :L / ii.930 1 9,908 

Hnlf-inch, 3lorlrrn . 'l"=2 111iles' 7.k ! 40,iOO 59,553 

- . - . - - ~ -~ 

300 : i s 0  
i7.985 1 1,0i,326 
2 3;,0i6 

100 150 
l2,ll.l!l 16,576 

ti00 41:; 
l(111 38 

2, l iHI  4,Iig.j 
7 l5,li96 

I l l  2,686 
24,;ii IH,H55 

Do. ( P r y  ... 1 -- nlilpsl 
One-incl~. 3Io1lerzb .:: i l ' l ~ ;  inile I 4; ; '115 

nn. (Prrly.) . .  I - l i e  Y O  2!l 
Do. (Provl.) ... ... /1":1 ~ni le  / 1 . . 

Old Stylc slrvrt* .., TTatrii~~~s . . 4!l i I SPECIAL MAPS. I ! I 
District. AIrlp~ . . . . , , ' lc'=4 u i l m  ' .  I 

'' i I -- . -- - -  

Total . . .  

Admini.itrn(in~l Plr.1no1.t Mnllx ... 
P~.ovinrial A I ~ I ~ R  . . . .. . 
Plnna of Citicu nlld Cni i tc~n~~~er~tn  ... 
Indrx 3Inl~e . . . 

I"=R milrs' . . . 3 
Y I I ~ ~ O I I R  I ... : 4 
\ 'OLI~OIIY 1 .i ! 5 
Y U I ~ O I I R  I 1 ' I7 

Itfiscnlln~iro~~a i\Iop, .. . . T'rrrioos 1 l i  



0F'l:ICE IVO1IK.-HICAD QUAIITER OFFICES.  +,I -fl+- 

53, NO. 1 ( H e a d  Q u a r t e r s )  D r a w i n g  OfEice.-Tlle organization 
of the reulirined n~~bst:rutially tllc some as laat year. 

The work c;trried out  by t l ~ e  various sections \\.:IS as  ~ O ~ ~ O W S  :- 
(1) TIM C o i r ~ p i l a t i o ? ~ .  X e c t i o ~ ~ . -  

( ( & )  . (La  Curte 1uterui1tiou;rla du Monde ;IU 1,000,000"'.-TWO of 

the t1r;t.e sheets seut in for pnblication during 1919-20 
were pablishc~l during the ycnr vnder report. One 
sheet w:ls con~pleterl and sent for publication. seven 
nen7 sheets were taken up. Outline patterns or four 
of these sheets have been supplietl to the Engraving 
Ofice, the remainiug three sheets are in hand. 

(I,) The Sout l~ern  Asia Series, scale 1 : 2,000,000.-Five sheets 
were reported in I~tlncl last ycar, two new sheets 
were taken up this year. Of these seven sheets, 
complete outlinct patterns for four sheets and partly 
complete patterl~r, for t\vo were supplier1 during t l ~ e  
ycar to  the Engmviug Oficc. The ontline pattern for 
t l ~ e  remaining sheet is in hand. 

(c) Miscel1;rneous.-0rigin:lls for tlre follon.ing were prepared ; ~ n d  
soh~nittecl for pnhlication :- 

( i )  Iutles chart s l~owing liuiit ol' responuibility for 
ulapping and survey I~etween the War Office, 
Egypt :ri111 Iudi;~.  

(ii) Type tablc for topographici~l maps. 
Print o r i g i ~ ~ a l s  of the lollowing were prepared and 

submitted for pub1icution:- 

(1) Index to hill[-inch sheets of thc East Persia Party. 

(11) Index to F. 0. U. 0. half-inch sheets for the General 
Report (C'ontideuti;~l Snpple~ncl~t) .  

(111) Iudes to publicption of the one-iucli, half:incl~ and 
quarter-inch an11 191 sheets for the Chief of the 
General Sta*. 

%';lttertlc+ for the lollo\ving were supplied to  the 
Eugri~viog Oflice for engraving plates:- 
(1) Standard Index chart KO. 93. 
(2 )  Index to  1/2M sheets. 
Patterns lor  the c o r r e c t i o ~ ~  and reprint of the layeretl 

edit,ior~ ol' the 32-mile [nap of India were prepared. 
Indexes were Icept up to  date. 

(2) The " One-Milliowth " Sect io91.- 

(a) Of the engraved editions (original and modernized) a t  
the end of last year there were ten flheets in hand, one 
new sheet was tukeu up during the year under report. 
Of these 11 sheets, complete outline and contour 
pattern8 of 7 were sent to  the Engraving Office, 
patterns for  the remaining four sheets are in hhnd. 

( 6 )  Helio edit ions.4original) .  One sheet has continued in [land 
during the ycar. 

(c) The original of 1 aheet has bee11 corrected und sent to  
Press for  reprint, nud four o t l ~ s r  sheets for reprint 
(helio edition) are irr hand. 
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(d) Miscellaneous.-A type table for topographical maps, card 

indicator scales, colour patterns for the  new map 
catalogue, corrections to  the 1/M border specimen for 
reprint were completed nnd the  original engraved patterns 
of two ulieets prepared at  Dehra were corrected after 
esa~nination before being sent to  the Engraving O5ce. 

(3) TI1c Qi~nrtc l - -Inch Section,.-Of the nine quarter-inch slieets 
(preliminary editions) shown as in hand a t  the end of last year, one 
sheet 11as been colnpleted and sent to press. TITO have been completed 
and are about to he sent to  prees. The fair-drawing of two sheets is 
well advanced and the rough cornpilxtiou of the remaining four sheets is 
finished and under examination. 

Elcven quarter-inch sheets were in hand a t  the beginning of the year 
for reprint. Of these, three ( ~ n o ~ l e r n )  ~ l i e e t s  and five F. 0 .  U. 0. 
sheets mere corrected to  (late and sent for publication, one sheet 
(preliminary edition) was prepared I'rou~ a. print original of the outline 
and a new contour original n7as rlrurvn, the corupleted sheet being sent 
for reprint, the remaining two sheets (prelirnina1.y edition) are completed 
as to  print original of outline, but the dr;rming of new contour origiuals 
is still in hand. 

Five new quarter-inch sheets (preliminary edition ) taken up during 
the year a re  in hand. The original of one sheet (preliminary edition) 
was corrected, brought u p  to  date and sent lor reprint. 

I n  addition, boundary colour guides for two shects and a stump- 
shaded original for one sheet were prepared. 

(4) Tlte R e p ~ i ~ ~ t  Section.-Owing to the great increase in the 
reprint work and also to  the l~eavy  demands 111n(Ie upon the o 5 c e  for 
extra-departmental and special lni~ps it nras fouurl necessary to  divide 
the Mapping and Reprint Section into t ~ o  sections, known as, the 
Heprint Section ahd the Mapping Section. T l ~ e  foruler deals now entirely 

with old style reprint work and degrcc sheets compiled from tlre Indian 
Atlas, and the  latter with all special maps whether departmental o r  
extra-departmental and all reprints of   nod ern lliaps (vitle sub-para. 5). 

The work of tlre Reprint Sectiou for the year was as follows:- 
41 old style (15" x 30") one-inch sheets were corrected 

and sent for reprint ;  of tbese 6 mere fragmentary but  
were coniplcted to  edgos; 16 slieets are still in hand. 

26 one-inch sheets were converter1 to modern graticule, 
corrected and sent for reprint as  1.5" x 15" slleets, 
of these 15 were fragmentary but  were completed to  
edges from a11 available material; one sheet is still in hand. 

21 degree sheets were compiled from the Indian Atlas 
and other material and sent for reprint. Of these 5 
were fragmentary but were completer1 to  edges from 
1/M material. Twelve ~ h e e t ~  remain in hand. 

17 degree sheets, cornpiletl from Indian Atlas material, 
were corrected agninet office copies ant1 sent for reprint, 
five aheets remain in hnnd. 

2 Atlas sheets. were corrected against office copies and 
sent for reprint. 

Tot111 number of sheets sent for reprint ... 107. 

I ,  , P  
,, remaining in hand ... 34. 

The above out-turn represents a 30°/G increase over laet year. 
/La 
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( A )  The Mappi?,!/ Sec t io~~. -  

(trj 12.5 modccn topographicaI shccts were corrected and brought 
up to (late t~gainst office copies and gent for  reprint, f 

sheets remain in hnnrl. 

( b )  Tl1c of  tilt: G4-mile ( depart~nental  ) Railway lllap of 

India \\.as hrougl~t  u p  to  (late and sent lor  reprint. 
Five other rniscell:meo~~s cases are still in hanrl. 

(C) 
Press order proof correctio~lu 11:1ve bet11 in~ert ,ed on  the original 

fair s l~ee ts  of "0 u~odern topographical sheets and 
threo 1 : 1,000,000 sculc sheets after publication, correc- 
tions to Fourteen modern t o p o p p h i c a l  ~ h e e t s  are in 
hand. 

( ( I )  The f i~ir  sheets oT 25 special mapH ou various scales have 

been ~ l r i rnn  for ot,lrer governnrent departments, &c., 
and aent to  press. T l~ese  incluile maps for H.R.H. 
The Princc of n':~le.q tour, r;~ilnfny, census, commercial, 
milit:~ry ant1 other maps. 

(e) Black prints of plane-tnl~le sections o l  16 sheets were p a ~ t e d  
together :111(1 sent to  the Photo.-Litho. Office for supply 
to  partierr of blue prints for Inir-~lra\ring. 

( , f )  Minor corrections to  1,800 stock copies of n~odern  map9 
\rere ~notlc by h:lnd, for the Alnp Record and Issue Office. 

(6) The 0 , f i c c  Col)!/ Scctio,t.- 

( r ! )  Additions : ~ u ~ l  correctiolls ha\-c b e c ~ i  entered 011 the existing 
'Loffice copies" of 2,368 publisl~cil sheets;  550 "office 
copies" of newly publisl~cd o r  - reprinteil sheets hare  
;~lsn I~een  prepared during the year. 

(0) The u~iscellnneous work of the section iucluded questious 
relatiug to revenue survey 111aps, and the  supply of 
authenticiltetl copies of records to  officials and private 
persons. The areas of 74 newly published one-inch and 
half-inch maps \\,ere cl~ecked against the  A ~ ~ s i l i i ~ r y  Tables 
and the areas \\-ere entered in the Area-Register. 

( 7 )  The E.za~)~ini?~!/ 8octioia.-Thiu section is responsible for the  
exanliontion of the sheets dra\ \~n by other sectious in the office and 
also for the general scrutiny of s cousiderable number oE sheets fair-dm\vn 
in other circles nntl clranviug offices. 

187 cases affecting 255 lair sheets have been dealt with 
by this section during the year. 1 1  cases affecting 
11 fair sheets remaiu in hnnd. 

I n  addition to  thc above current work, the section supplied scientific 
datn to  various oficisls, kept 11p corrections to  Imperial Gnzetteers, 
examined projections on copper or sheets in the Eugraving Office, checked 
geographical names in viu.ious Sur rey  of Indin publicntious, corrected 
press copies and preparetl indexes for  the same, drafted corrections t o  
various departmental hnntl-hooks, type and conventional sign tables and 
border specimens; prepared d ingams illustrating professional orders and 

papers, and carried ou t  lnucl~ other u~iscellaneoas work. 

54. Engraving 0mce.-(1) E?I{/TCLV~?I!/ Secti,o~~.--TI:e engravers 
hnre been chiefly employed on- 

(a) India and Adjacent Countries on the 1:1,000,000 scale.- of 
the six plates remaining in hnnd, four lrave been completed 

C-  l h I 
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nntl two are nearing completion. 0 1  six new sheeta 
pro.jectea [luring the year, one is nearing completion, 
three are well in hand and two are projected only. 

( b )  "La Carte Internationale du Monde", wale 1:1,000,000.-The 
two sheets conrpleted last year have bean published. Of 

. the four sheets projected last year, one is approaching 
completion and the  remaining three are well in hand. 
No new sheets were prqjected. 

(c) Southern Asia Series, on the 1:2,000,000 scale.-One 
(Colombo) taken up during the '  year is completed, two 
(Brahmaputra and Madras) which remained in hand from 
last year are well advanced, and three new sheets are 
in hand, i,~., Bombay, Delhi and Calcutta, and one new 
sheet (N. Tibet) projected. 

((1) I n  addition to  ahove, periotlic corrections have been carried 

ou t  on the plates of all the general maps of India on  
various scales. The boundary symhole of most of the 
1/32-mile index sheets have been changed t o  make 
tlleln appear Inore prominent, and other  improvements 
havc been engraved on  27 out  of 46 indexes and 
6 other8 are in hancl. Thirteen pages of an approved 
copy book of ditfereut styles of lettering for use 
of Survey st,udents, draftsmen, &c., have been 
enLraved. A new large t int  plate has been ruled 
for the Photo.-Litlro. Oflice, size 41" x 27". A new 
border specimen has been engraved for the Southern 
Asia. Series, 1:2,000,000 scale, also a new index for  
the latter. A nnlnher of titles lrns been engraved 
for plrotopavure plates and several old plates that  
were worn out  have been repaired. One district map 
is  being brought up t o  date with modern graticule. 

(e) As a result of csht~ust ive enquiry, a graphic system of 
controlling the work of the office ha.; heeu instituted 
and a full programme of mark for two years ahead 
has been laid down, which will absorb the full capacity 
of  the estahlishrnent,. 

(2) 
Copper Pla te  l - ' r ~ i ~ ~ t i ? r : l  Section.- 82,502 impressions were pulled 

during the year comparerl with 29,040 (luring the previoua year ;  12,550 

of these prints \xVel.e ticale8 and ch:trtn, 0,000 photogr:~vnres, 1,895 
~ ~ d i ~  Atlas sheets and 9,0.57 were Ironl miscell:~neous plates including 
prints on  rind transfers. 

~h~ amount of extra-rlepnrtmental work inclndcd in the ahove 

was 9,753 impreRsior>~ or ahout :JO per cent. Sixty-ouc plates were 
dealt witlr in tile Steel-facing hrtlnc.11. 

55. photo..Litho. 0fflce.-Thr C i t l ~ o .  out-turn :~ltl~ouglr apparently 

smaller than last year, in really better for the l"ollo\villg re;lflona:- 

(,i) ~ ~ t ~ l  u lu~~I je r  of pulls is consirleral~ly larger. 

( i i )  
All sheets printed during the ycnr have hat1 their coloured 

boundaries maclrine-printer]. mherei~s formerly this was 
the case. This i~r rp l ie~  one o r  more extra. printings 

n8 3 rule. r 7  
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(iii) During the war a large demand was ma& f o r  reprints of 
frontier and trans-frontier sheets from standing plates, 
whereas practically all the reprints published during the 
year are sin~ilar to new sheets, that is, the originals 
had as far a8 possible been brought up to  date, 
necessitating re-photography and a complete eet of new 
plates. 

The Type S e c t i o n  out-turn has improved concliderably, chiefly ou 
account of the longer runs per item, although the total number of items 
has been steadily decreasing during the last four years. 

One new "Laureate" platen press was received from England for 
the P r o c e s s  E n g r c w i n g  S e c t i o n  towards the end of the year. 

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

TABLE A. 

1 1  2 I 3 6 

Vtllue of NUXDER OF NAPS I'IIIVPED. 
. . .  -- - - 

Ycnr. otficr. e l  other t11.n l a t n l .  
mel~tnl. I Drpart~nental. 

1920-21 / 2.70.193 1 4.77.839 1 625 1 2.546 1 3,171 

* 1)oca uot i t~rlndu cost of chernicalv, p:q,er, gc., nbkti>w l I ram F:ngln~~d. 

TABLE B. 

TABLE C. 
PHOTO. BRANCH 

L- *. 

- - -  - - .  - 

Negnt ir~s  ... ... ... 

Zinc! 1)l11tcs .., ... ... 

Photogrnvure plntca . . .  ... 

Hnlf-tone blocts . . .  ... 

Line blocks ... ... 

1918-19, 1019-20. I 1920-21. 
- --. -- 

4,190 
I L;,GJS 

7.227 ! !l,l(il 

] j 
L 5.54 1 344 
i ! 

J 

5.786 

7,591 

490 
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66. Mathematical Instrument Of3~e.-During the year lronl 
1 ~ t  April 1920 to  31st March 1921, there was s clecrease iu the 
demands made on  this office ( v i d e  i t e n  1 iu para. 2),  and an increase in 
the value of work doue ( v i d e  item G in para. 3), and there was respectirely 
a profit oE R.;. 35,681 oud RY. 26,793 against n profit of Rs. 71,839 
nnrl Rs. 20,109 in 1919-20. 

2. The  following tnblc ~ h o w s  the usual co~npnratire figures for the 
last 3 years :- 

3. During the year the stock of all the three stores (the Service- 
able, the Repairable .jnd the JInterial Stores), mas t r ice  taken, and the 
disc~~epancies not,ic~[l I~ave I~een ac1,justed. 

1. Tot:rl iasl~es to Public 0ttict.s ns s l ~ o w ~ ~  in the 1 7.64,795 3..>4,!159 4.74.911 
Profit nnrl Losn ntntcntrnts of storrs. I - -  1 

2. Vnllle of repnirs to instruroents rcccivrd for 
rt-pnirs nnrl r r t ~ ~ r n e i l  in s~~-r iccnl~lc  conclition. 

3. Vsl~le  of instrulnente vccircd from Gorrrnn~cnt 
0 f i c t . r ~  \\.hen no lonycr veqoircd. 

4. Book rnlne of the stock of iustr~sr~cnts.  Cc. ,  in 
St.rvicr:~I~I~ Stores. 

5. Book rnlur of t l ~ r  ato<.l; c t f  instn~ments,  &c.. ill 
Rrpair:~blc Storen. 

6 .  Tots1 r ; ~ l u c  of nwrlc don,, in tllc Workshop ... 
7 .  T n l ~ l r  of instrlunonta ~nr~nufact,~~recl in the JYork- 

sLnp for S~*IT~~CILI>IC Storcs. 
8. Tnlue of inatrmnrnts ~ ~ ~ ~ r c h n s r d  locnlly . . .  
9. T ~ l o e o f  il~strl~rucnts ancln~ntr~,inls obtained from 

50.904 I 4S.OO:! . 96.089 
I 

I,R:1.730 ! 3 70.484 

4,2?, SIX , 4 0  5.06.988 

l,lO,d54 I in.n:i 1.07.873 

4,35.0?3 ! :j,Gi.:j13 1 4.81.809 
1 3  I I , ,  ! 1,82,644 

1 
2,71,4G2 i0,?iG , 41.063 

G I  I i G  2.98.796 
Englnncl t h ~ . o o ~ I ~  t h e  Director Gencrnl of Stores. I 

10, Average No. of PI I I~IOY<-P< nlld thpir pay ... No. 55G\l No. 6 9 ~ ~ 1  NO. 618 
R.. I . I S . D ~ J , R ~ ,  I ,?S,iWlRS. 1,77.615 1 

I 



11.-DEHRA DUN OFFICES 

T R I G O N O M E T R I C A L  SURVEY O F F I C E .  

57. C o m p u t i n g  Ofice.-During the year under review the 
adjuetment of the stations and intersected point8 of the following 
geodetic series was czirried out:- 

((6) Kashmir Principal Series. 
(b) Indo-Russian connection. 
(c) Miinghsat Secondary Series. 
((2) Mawkrnai Secondary Series. 

(e) Pendnnt portion of the Kashmir Principal Series. 

( f )  Kagiin Secondary Series. 
(9) Changchenmo Secondary Series. 

( h )  Rupshu and BHrk L ~ c h a  Secondary Series. 

(i) Upper Indus Secondary Series. 
The adjustment of heights of the following geodetic ~e r i e s  was also 

.completed during thc year under review:- 
(a) I<liiisi Hills Secondary Series. 
( b )  Jaintiii Hills Secondary Series. 
(c) Mamkmai Secondary Series. 
(d) Monghsnt Secondary Series. 

Computations were carried out in connection with the following:- 

(a) Auxiliary Tables, Part 111, 5th Edition. 
(b)  Tlie remodelling of computation forms and adapting them t o  

paper of foolscap size. 

(c) Grnticules of mnps for Sir Aurel Stein and No. 2 Drawing Oflice. 

( d )  Longitude by wireless telegraphy (Dehra Dnn). 
(e) Deflections of the plumb-line, Bouguer and Hayford correc- 

tions for pendulum station8 and heights of gravity stations 
in Turkistiin. 

( f )  Meteorologic:ll results. 

(g) Repinding of a figure in the Burma Coast Series. 

(11) The adjustment oE Mr. Bond's ,stations in Assarn (region of 
1897 o;lrthquake). 

(i) The formula for barometric heights. 

( j  j The height of Mount Everest. 
Final corrections mere applied to latitude, longitude, :rzimuth, log : 

side, and h e i ~ h t s  of sttltions and intersected points of triangulation 
falling in some 70 Degree shects in Burma, N.-W. Frontier and trans- 
frontier regions. 

120 Degree tri:tngulntion pamplilet~ were coi~~pilod, of which 104 mere 
also compared; 87 p:rnrl>hlete were sent to and 51 pamphlets passed through 
the press. 

The Prolessional Foruns of the rlepnrtment were of different sizes, 
which is inconvenient lor storage. I t  has therefore been decided to  
convert tl1e171 to foolscap size, and the opportunity has been taken to  
improve the arrangement of the forms wllere possible. 

Tipe  Pvi7ltin:l Sectioi~.-The following pnblications were printed 
during the year:- 

1. Profcssionnl Fnpers Nos. I 8  nnd 19 (print nnd reprint). 
2. Auxilinry Tnblcs, Pnrts I ,  I1  (roprint) and 19 Tables 01 Port 111 (set  up and 

pnrlly printed). 
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3. Levelling pamphlets No. 54 (reprint) and No. 44 (addendum) and slips for 
eight levelling pnmphlete. 

4. Cntnlogue of Library Books. 
5. Trinngulntion pamphlet8 covering 61 Degree sheets. 

0bsevvatovies.-Meteorologicnl observations were continued as usual. 

The Omori seismograph mas in operation throughout the yenr. Tremors 
of  violent intensity were recorded on the 17th December 1920 (epi- 
centre a t  Piang Liang, China). Photographs of the  sun were tnken 
on  320 days, the sun being obscured on the remaining days of the  year. 

Pveservation of Triai~gz~lat ioia Stations.-750 stations were repaired 
by the district officers at  a cost of Rs. 5,108. Out of 359 districts 
from which reports were due, 1 3  failed to send returns. 

Reseavch.-The main heads of research were :- 
(a )  Longitude by wireless signals from Paris, 
(b) Investigation of atmospheric refraction, 
(c) Adjustment of minor triangulntion net-work. 

A short account of progress made in these matters is given in 
Records of the Survey of India, Volume XVI. 

58. No. 2 ( D e h r a )  Drawing 0mce.-During the yenr under 
report the work of this office was carried out  by six sections. The personnel 
of the Field Sectio~a was absorbed into the  other sections and the  section 
wns done away with. 

(1) The T ~ i a n g u l n t i o i ~  Chart a n d  Centonnaent 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, 128 ~niscellaneous maps, charts, and 
diagrams (of which 1 3  were fair-drawn) were dealt with aud sent to  press, 
and 158 sheets were hand-coloured. 

(.2) The Coiiipilation Section.-Deals with the compilation and fair- 
mapping of geogapliicnl maps on different scales. One fair sheet on  
1,131 scale shown ns in hand last year mas completed and sent to  
press. Of the 1 0  sheets of rough compilation on 1/BI scale, shown in 
hand lnst year, two sheets are being fair-mapped, and two sheets have 
been sent to Calcutta to be engraved, leaving a balance of 6 sheets 
in hnnd. The stump-shading for 6 sheets on  different scales was 
tnken in hand this year ;  t\vo have been completed and sent to  press. 
()[ the rough compilation of sheets on the 1/2M scale, 3 were in hand 
:\t the beginning of the year and 2 more mere taken up during the 
y e a r ;  olle sheet was completed, and sent to Calcutta to be engraved, 
leaving a balance oE 4 in hand. The section has also taken up the 
fair-mapping of 7 half-inch sheets, which are all in hand. 

(3) TIie Stei?, S~clioia.-Deals with the fair-mapping of Sir Aurel 
Stein's explorations in Chinese Turkistiin and l i :~nsu in 1900-01, 1906-08 

and 1913-15. The 14 eheets shown as in "proof in colour" stage, 
and the 8 sheet8 s l~own as sent to press last year, have all been 
published during the yew. This, ndlled to  21 sheets of this series 
already published, brings the total of published sheots to  43. I n  addition 

to  4 sheets in hand, two more sheets were taken up during the year;  
of  these 5 sheets have Imen sent to press and one sheet is in band. 

(4) Tlrr Hnlf-iilch. Scctioi~.-Deal8 with the fair-mapping of half- 
inch sheets. 12 sheets mere in hand at  the end of last yenr, 32 
sheets were received during the year ;  8 sheets have been sent t o  
press and 36 sheet0 are in l ~ n n d .  
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Pl1oto.-Zinco. Section.-During the year 1920-21, the work undertaken 
comprised .- 

Canton~nent  maps. 
Indexes and Trinngulntion charts. 
Forest maps. 
Sir Aurel Stein's maps. 
Miscellaneous maps. 
Extra-departmental maps. 

The group of 4 technical hands ~ e n t  to  Baglidid to  re-inforce the 
Mesopotamian Survey Party, returned to Dehra Dfin during the year. 

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

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

(1) The D~awing  Section.-The progress of this section is shown 
in the table below - 

Years. 

Tlwae f i p l ~ r ~ ' ~  hayo hcea r~rvised since I& yca r '~  report snd are now correct. 

( a )  Heprints of Forent mnps on rnrioua a d e s .  

( b ) Fore~ t  editions, on the scnle of 2 inehea = l mile, of modern one.incll rnnpr. 
( r  ) Jlaps of Forest Circles and nivisiona. 
( d )  JIops to illnstmta working planm, kc.  

( e ) Alaps and diepuma to acwrnpsoy Adminiatration Reporta. 
( 0  Forest mspr from speoial R U T I P ~ ~ ,  maatlg on the narle 01 4 incltca = 1 mile. 
( g )  Index and rninoellaneoua mapa. 

1918-19 . 1 1.191 1,4i5 255,276 229 

1919-20 ... ( 1,414 1 2,087 316114 112 

No. of Subjects. 

I n  hand on Received sent for I n  hand on Publiehed Total number: 
Class of map.  Iet  October during tho publication 30th Septem- during the of copies 1 2 y e a  1::;: bor 1921. 1 year. 1 printed. 

i year. 

(2) The Portfolio Section.-Office copies of 31 maps end colour 
epecimene of 64 maps mere prepared, correctiono on  60 sheets were 

priuts. 
No. of Negatives. 

completed, nnd 2,687 s l l e e t ~  mere coloured by hand for issue, all the 
office copy corrections to  be made from notificetiona received during 

No. of Cl~ocolate 
No. of Pulls. and  Bromide 

Total ...I 
1919.20.) ( """ / '" ( 206 1 ..,... 1 I 21,823 

3 

42 

la) ... 
(b) ... 
( C) 

110 

44 

8 

24 

1 2  

18 

82 

the year were fully carried out. 

61 

(dl  1:: 12 14 4 
6 

( e )  ... ...... 7 7 ...... 
cf) ... a o 1 9  

( 8 )  ... 73 5 

-- . 
Total ... 

81 / 77 

16 4 

278 I 
I 

>30,586) 
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(3) f i e  iMap lteco,rtl Section.-The nuuiber or maps, tliagramn and 

other records, reccivecl lor storage was 7,9?1. 6,068 ulaps, kc. ,  
valuer1 at Rs. 10,265 were issueil. Sales Ily I louk-tra~~rrer  to goveruolent 
d e p a r t ~ ~ ~ e n t s  nn~ountetl to Rs. :3,700 lot  1,982 Innpa, kc., these figures 
show il decreauc OF 11,948 rnaps anrl Rs. 5,459 under t l~ose  for last year. 

Cash sales to the public arnountetl to Rs. I,i(i% for 1,139 I I I I I P R ,  a 

decrease o l  Rs. 1,963 under the amount realized the previous year. 
(4) l ' l ie  B o o k - B i ~ ~ r l i i ~ ~ ~  $eetio,~.-Tllis section 11e;ilt wit11 4'37 volumes 

for the Forest Besearcl~ h t i t u t e ,  the value renlizeil I)cing RH. 1,249, 
an increase ol  50 \.olon~es and Rs. 236: over the fyures for lost year. 
In  addition 136 envelopes aud leather cases were ~n:rde and the cost, uiz. 
RE. 7-3, realized by I~ook-tranaler ; 2,168 rnaps of v:rrio~ls sizes were n ~ o u r ~ t e d  
on cloth for i~nne .  

60. A t  the ppecial request o l  the Otlicer in  charge, Map Hecord 
and Issue Otice, Calcutta, the llrawing Section prepared a. complete se t  
of Index maps showing the areas published on the two-inch and lour- 
inch scales together with a few specimens of the maps published by this 
office for  ineertion in the new edition of the Survey of India Catalogue 
of Mape. 
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I I I - ( ' I l t~LE  AS]) I,O('rZL UltAWING OFFICES. 

61. No. 3 D r a w i n g  O f i c e  ( N o r t h e r n  Circle).-During the yeor 
lti tmo-inch sheets out of 35  nil 16 one-inch sheets out  of 39 previously 
sorvcyecl wvre f ; ~ i r - ~ ~ ~ : i p l ~ e r l  I)y parties ; ~ n d  have been suhn~it,ted for publicr- 
tion. 111 a~ltlitior~ to these, 2 one-inch sheet3 were re-drawn in the Circle 
l h a w i ~ ~ g  OWce u n ~ l  5 I~alf-inch sheets were hrougl~t  up to (late and 
conrplete~l t o  eclge in KO. 1 Party's oflice nurl linb!nittcd lor publication. 

Hrtlj-;l~ch shecis coi~~pilerl  froli~. ? )~~e/~?~?b .o i ie - i i fc I~  c~i fe / i  old s ty le  half- 
i ? ~ c / ~  s/ie(~ts.-:I4 half-iuch sheets, 30 o l  which were tlra\\.n in the Circle 
Urawiug Otlice, h:ive hceu s u l ~ ~ ~ r i t t e d  for p~iblicatio~l during the yenr. 

Jfo11rj.11 ?)talerictL cc.11uilnble.-All half-incl~ sheet areas of which 
cotnl ion~nt one-inch nl~eets have been published have now heen disposed 
o f ;  the fair-n~apping of 14 s l rec t~  being in hand in the Circle Drawing 
'Office wl~ilr  t , h ~ t  of 41 sheet8 has been allotted to No. 2 ~ r a l v i n g  Office. 
In  atldition to the ahove, there are 26. half-inch sheet areas of which some 
of the con~ponent one-inch sheets, tliongh snrveyeil, have not heen 
s n b n ~ i t t e ~ l  for pul)licatiori. 

Q I ~ I ~  1 . l ~ ~ -  l 1lc11 sheets con~~li ler l  f?.o?~r i)rotle>,n ojte- iwcli c ~ i ~ i l  1iulj'-inc/~ 
t c ) ~ ( l  olil sl!llr shcrls.-1)nring the yenr :i quarter-inch sheet8 were fair- 
1naplie11 in the (:il.cle Ilrawing Ofice ant1 submitted for puhlicntion. 

Alor1r1.11 ,lartlr,~icel cct'ni1uble.-There are 20: quartcr-inch sheet areas 
of mhicl~ the ~ o m p o u e n t  one-inch or  half-inch sheets have heen published; 
of t l ~ e s r  the fair-mapping of 7 nl~eetfi is in hand. In  aclclition to  the above 
there are I1 ~(narter- inch sheet areas of which tlre component one-inch or 
two-inch yllcets though surveyed have not been ~uhmi t ted  for publication. 

S p ~ ~ i r i l  i,~cfps.-During the year the Environs mop of Lahore, scale 
four inches = I mile, the Royal Artillery Practice Canip ulnp of Kutwo- 
hl irzlpr~r eurvcy, scale three inches = 1 rnile, the Guide Map of Mount Abu 
survey, ncalv six inches = 1 mile and the  kIu~eoorie City Map survey, scixle 
tmelit,y-fonr inches = 1 mile, \\,ere fair-nrapperl and submitted for puhlication. 

The colonr pi t terns of 7 Town-guidc and Environs maps, scale 
twelve inches :1nc1 four inches respectively - 1 mile; 8 sheets of the Dellli and 
Vicinity, sc;~le lour inches - 1 mile, were prepared and submitted for 
puhlicntio~~.  

Ilill-elitcrlr~il *heels.-64 one-inch null hnlf-inch sheets were etump- 
shailccl and s ~ r b u ~ i t t e ~ l  101. public:itio~i. 

La?jev gii.irlrs.-Nil. 
C o l o ~ c ~  piritr~izs rurrl pi.ess orde?. pvoojs-Press order proofs and colour 

patterns of 107 sheets were submitted for publication. In  addition to 
these. the yellow and grecn colour patterns of 16 sheets were specially 
prcparcal ; I I I ~ ~  41101rlittcd during the year for future reprint purpoees. 

dli~cellrcicroc~,s.-The trilverfie plots of 28 innzczas in 44 sheets, scale 
sixteen :~utl thirty-two inchcs = 1 mile, of the Gondii district and of 1 7  
eheet ,~,  wale sixteen inches =: 1 nrile, of the Naini Area, Allahibiid district, 
were snppliod and the cost of preparation recovered from the Deputy Commis- 
~ i o n c r ,  C:onde, ant1 the Ch:~irm:~n, Allal~ibi(I Improvenlent Trust, respectively. 

For  the purpose of reprint, the ofice copien of 35 one-inch sheets 
were correcte,l and submitted for puhlicntion during the year. 

The fair slleets of 21 one-inch and 16 half-inch shcets were brought 
up t o  (late and submitted For reprint during the year. 

62. N o .  4 D r a w i n g  O f a c e  ( S o u t h e r n  Circle).-During the 
year, 42 one-iuch shcets previouely surveyed and mapped by parties 
were tinally examined aud submitted for publication. There are n o  arrenrs.: 

( ' a  
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I / , ,  //-;.I,~IL .~/rer(s I~i.c~~t.o~tnl!g 811 ~*IJCIJM'~ 01, the half-inch ncalc- a n d  
n j~~>)-?c{ i  I,!/ l ) i ,~ t ic~ . -4  sheets were tinally exnmined and aub~nitterl fo r  
pnblic;ltion. There are no arretlrs. 

Hn/f-i,rr~/~ nl~crfs corr~pilct l  f r ' t ~ i i ~  ,i~ode.r~i, one-inch el1eet.y.-4 sheets 
mapped by partien were tin;~lly examined and ~ubmi t ted  for publication. 
The b;~ll- i~lch section which is employed qn this class of mapping W3R 

translerretl to No. 4 Drawing OHice from the 1st  August 1921 and has 
in hantl !) s l~ee ts  of wl~icll T :Ire well advanced and will bo submitted 
for  pobl ica t io~~ early in 1922.  

Afofbe?.,~ ,iiuttr,s.icrl cc.vctilable.-The laaterial for 2 aheeta haa been 
receiver1 Out t,he ~nappiug ban not  ye t  been commenced. The material for 
7 sheets of which tlle coo~ponent  one-inch sheets are under publicntion, is  
expectetl shortly. There ;Ire 13 half-inch sheet areas completely surveyed 

011 the one-inch scale but of which all the component one-inch sheets 
have not  yet  been snhu~i t te~ l  lor publication. 

Q~~ctvtci~-inclr, s/ree(s rt,,,~p,ilad ~ T O ' O L  w ~ o d e ~ n  one-inch und 1ialj'-inch 
rcntl o l f l  ai!/li, sheets.-3 sheet3 were mapped and submitted for publica- 
t , i o ~ ~ .  There ;Ire 1 N sheets in h;md of which 2 will v e r y  shortly be auhrnitted 
for publication. 

.lloflrri~ ~ ~ ~ u t e i . ; , r ~ l  rtucrilccI~l(~.-l'l~ere is one sheet of which the half-inch 
sheetn ;Ire published or under publication and for which the material has 

been asked for anrl in addi t , io~~ there are 9 sheets of which the  areas have 
been cou~pletely survcyell but  of which the component helf-inch sheets 
have not  yet  heen subrnitted for  publication. 

R e p ~ i w t  s1rcets.-1 'half- incl~ sheet aud 5 quarter-inch eheetfl were 
corrected and snl)n~ittetl for publication. 

C'ololc~ ~~r~tter,~e.-L\'erc prepi~rerl rind subrnitted to  the Superintendent, 
&ap Pnblication for 59 shects. 

Hill-sl~cttlrd s11eef.s.-Were prepnretl anrl submitted to  the Superin- 
teutlent, Mi111 1'ul)licatiou for 26 sheets. 

I,(L?/V !/~~idrs.-Werc preparetl anrl ~ribmitted to t l ~ e  Superintendent, 
Alap Pnl)lication for 3 sheets. 

l'rictn!/c~lntior~ c/ia~ls.-2 were finally examined and submitted for 
publicat io~~ before this class 01' work was ha'nded over on the 1st  May 1921 
to  the Recorll Sectiou. 

I'11oto.-:iiico. zoovk.-Nn~nber of reproductions . .. ... 257 
,, ., enlargements ... ... 150 
,, ,, reductions . . . - ... 205 
,, ,: Vandyke plates prepared ... 198 
>, ,, priuts pulled ...' ... 11,397 

S j ~ c c i n ~  ~IL(I,~S.-A three-inch military map of Secunder ib~d  and 
Holiirnm ~nappecl by No. (i Party is undcr exarniuntion and will very 

shortly I)e submitted for public:ition. A one-inch map of S l ~ i r i z  (Persia)' 
111;1ppe1l by No. (; Party will on receipt of certain, information from 
the ( ;ene~xl Stc~n' Ilc cou~ploted : u ~ d  submitted for publiat ion.  15 two- 
inch shccts nl' thtd special I'orest survey of Hytlerabad (Deccan) which 
]lave bee11 111:1ppc11 Ily S o .  ( j  Party are nuder t ind exnminntion and will 
shortly be u n l ~ ~ ~ ~ i t t e c l  lor pnl~lication. 

i l ~ i ~ c c / l t r . ~ ~ f ~ u f i ~ r . - I ' r e ~ ~ ; n ; ~ t i o n  of index nlsps. . . 
'J'lhe nnn~ll tr:liniug in ~ l ~ n \ v i u ~  and typing was given to pupil 

surVey0l.s ilnd pupil ~ I r a f t ~ m e ~ ~ .  

63. No. 5 ~ r a w i n g  Offlce ( E a s t e r n  Circle).-During the  year, 
3 four-inch, two-inch, 28 one-inch nnd 5 half-inch sheets fair-mnpped 
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by parties were received in tlle drawing 0tiit.e. There \\,;IS I I I I I ~ - i n c h  
sheet in hand froni the last report, making :i total of 43 sheets. 

Of these, 4 2 s h e e t s  were submitted for publication and one one-inch 
sheet was returned to tlie party for  incorpor:~tion and publication on tlie 
hnlf-inch scale. 

I iav--i ,~ch sheets cot)y)iletl fr-ott~ r,~otle,r~r o)~e-i?icIi i ~ n c i  old stple 
sheets.-There were 33 s l~ee ts  under drawing during the year, of which 15 
were in l ~ a n d  a t  Maymyo and 18  in the drawing office. 22 s l~ee ts  were 
submitted for publication, leaving 1 1  in Ilanil iu the drawing 

filodern ?r~rcterial nnccilnb1e.-Exclusive o l  the  sheets being drawn, 
there w e  20 half-incl~ sheets in tlle circle, of which the cor~~ponent  
one-inch sheets haire been published. 

Qur~rtet.-i,r~cl~. sheets eorttpilerl ,fr.o)r~ n todcr )~  oite-i.racl1, II~LI/-L~LcII t1,)11/1 

old style s1teets.-Of t h e  7 quarter-inch sheets noted as in hand, and one 
in abeyance, in the previous report, 4 have been submitted for pnhlicat,ion 
during the .year, leaving 3 in hand and one in abeyance pending the 

completion of recent half-inch surveys for incorporation. The fair-rni~pping 
of 1 quartepinch sheet was  started during the year. 

Alorle?.?~ ? t~nter ia l  uvailab1e.-There in 1 sheet, the fair-n~apping of 
which has ye t  to be undertuken in  the circle. of \vhich tlie co~llponent. 
half-inch sheets have been published. 

~Speciirr,l ?~~aps . - -The  fair-drawing of two sheets o l  the Syria111-lcyauktiln 
survey on  the three-inch scale, for reproduction, was undertaken hy the drawing 
office during the year;  both sheets will sllortly he submitted for publication. 

Hill-sliadetl sheets.-42 shaded sheets were submitted for publication 
during the year, including the 7 in hand a t  the close of last year. ' r l~ere 
are n o  arrears. 

1,rtyer guir1es.-5 layer guides were submitted, including 2 in Ilenti at  
the c l o ~ e  of last year. There are no  arrears. 

COZOILV pr~t te rns  rcnd preFs o d e r  p,.onfs.-l'ress order proofs for  
5-2 sheets an11 colour patterns 'for 53 uheets received during tlie year, 
including 10 in  hand a t  the close or last year, were snbrnittcd for 
publication. There are no arrears. 

Tr iang~i lu t ion  charts tiq~tl trc~uc~,se rli11rr.-The section formed during 
the previous year for the preparation of c l ~ a r t ~  and for the sorting, 
numbering, indexing and registering of all cornput;~tion voluuies and ilatn 

&c., in the circle oEce and parties, p r e p r e d  : ~ n d  s l~bn~i t ted  Tor pu\)liciitiou 
1 0  wit11 their pamplllets   nil I ~ : I ~ ; I .  T l ~ r  ~rcpara t iou  of 11 charts of 

degree sheet8 in Burma is in a l je~ance  pending the preparation and 
hy the  Superintenilent of thc 'rrigonometrical Rurvcy or tlie 

preliu~innry G. T. patnphlets. 
The trianqnlntion ch :~r t s ' aud  pn~~ipli lets  of 2 degree sheets, I'or whicl~ 

the prelimin;hry pa~~tplilets h:~\ .e  Iteeu pul~lis l~r<l ,  retli:~in to  Ile pre1):lred 
when an officur is :~v:~il ;~l , le  I'or tile n-oil,. 

64. No. 6 (Simla) Drawing Office.---'rl~e ,l~'rri!/ Sr~clior! has 

,lenlt \,.it11 thr  I~rep:~rntion i 1 1 1 8 l  p l . i n t i n p ~ I '  I I I ~ I ~ S  : I I I I ~  PI:LIIH ~ I I I .  the use 
the Allny nnrl o t l ~ e r  ( : o v c r ~ ~ ~ u e ~ ~ t  I)ep:lrtl~~i.llts. 

The Su?.r'c!l Srcliorb 113s I1ee11 o ~ ~ ~ p l o y c ~ l  ,111 the l)rcl)nrat io~~ of t r a ~ ~ s  

frontier tx~aps on t l ~ c  ~ ~ ~ ~ e - ~ ~ ~ i l l i n j ~ t l ~  ;I I><I  il~1:~rte~~-in(:li sr:~les, : I I I I ~  i11co1,por:~ting 
adrlitionnl inforolatior~ ,111 thost: previoo~1y plllllisll~ll. 

65. Bengal and Bihar and Orissa Drawing 0fflce.-(Imperial 
Standard lapping  Section). T11is sectiou II:IH Ibeeu e ~ ~ ~ p l o x e ( l  as 11aua1 

on ( r ~ )  the co~npilt~tion fro111 111ot1er11 rev(.tlue survey mirterii~l ;rn<l 

c%' 



f r o u ~  other mapH alld ( I , )  the fair-lnappiu;; ol' the prelit~tiu:~ry cditio~ls 
of modern one-inch sheets in colonrs pending their topogr;~phical revision. 
The flheets are con~plute~l  F ~ O I I I  0111 ~ ~ ~ i l t e r i a i  ill c:lrreu \\.htw 110 lllodern 
\r,ork is  ailable able. 

T h i ~  ~ e c t i o n  I l a ~  no\\. Imeu ~lividell i11t.o RU~J-sections each under a 

supervisor. i t1 o r ~ l e r  to Illore ctiectively control the progress of the fair- 
~nnpping througtl its s~~ccessive ntages. 

22 ncw wheetu of I3eng.sl ;~nn-l 8 new  sheet^ of Bihir  :LIIII Orissa h ; ~ v e  

heeu fair-tncrpped and u n h m i t t ~ ~ l  For pub1ic;ltion during tlie yem. 
This nection has a l ~ o  taken 11p the collipilation : ~ n d  drawing of preli- 

minary editin118 of qa;rl.tnr-inch sheet8 falling in it3 area ;mtl 2 sheets are 
in hand. 



,,* WORK FOII OTHEIL (~O\'EIiNhIl3N'P DEl':\RTUENTS. 
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PART 4.-WORK FOR OTHER GOVERNMENT 

DEPARTMENTS. 

66. Northern Circle. i\'o. 9 Prrrl!l.--A section of this party COW- 
~uencetl the trat-erse rrurvey ol' tillahirbiid City for detilil survey on 
the sci~le 64 iucbes= 1 u~ile lor the AllahiiLad Improveule~~t  Trust. 

129 liuei~r lnileu in i111 areir o l  4,128 acres were traversed and i R  

plot charta prepared at  a cost-rate of Rs. 61.5 per linear mile. 
87. S i i ~ r l  , S i ; j c ( ~  1'arty.-During the year under report, the party 

was employed on completion of  the  rcctangulation of the Sind-Siigar Doib  
in connec t io~~ with the Puqjah Government Canol and C:olonizn,tion 
project, in Miiinwdi, Jhang and Muzn&rgarh districts and in rectangula- 
tion in con~rect~iou with the Sutlej valley prqject in Multln district. 

SLI~B-division into 100-acre rectangles was carricd out over the 
p o r t i o ~ ~  of t , l~c Sind-Sfig~r Doib,  remaiuinz over f r o u ~  p r e v i o ~ ~ s  years 
co~uprising ;HI area of 740 square miles. 4,736 rectangles of 100 ;icres 
each were laid out and their corners ~ ~ l n r k e d  by stones. ulaking a 
tiual total o f  50,774 100-acre rectangles over :tn area of 7,933.4 square 
miles for the whole project. 

For the Sntlej volley project, snb-division into 25-acre rectar~gles 
wac; carried out  in the Multjn dist,rict in an ; m a  of 270.4 square ~niles. 
6,9.22 rectangle3 of 25 acreli eacl~ were laid out  and their corners marked 
by stoner;. AII area of 647.35 square miles \%.as a l ~ o  triangulated for 
the purpose of laying down corners of 2,400-acre rectangles. 

'l'lie country in t h ~ .  Sind-Signr DoBI) which lies between the 
Indus and .l11elu111 and Cheniib rivers, locally known as the " Thal", is 
a vast tract of sand hills covered with stunted trees, sparsely populated 
~ n d  i n o ~ t l y  waterless. S~a t te rBd patches of cultivation occur. a t  rare 
intervals, surrounding wells, the water of which is brackish and almost 
undrinkable. The area bf the  Sut1e.i valley project is a flat plain, the 
portion I>orrlering on the  Sutlej river is thickly cultivnted hut, to  the 
north, the plain is waterless and covered with dense ,jungle with 
occasion;rl p;~tcheti of sand. 

In  addition. :I considerable amount of miscellaneou~ work in 
counectior~ with the extension of rect;ingulatio~l for the Sutlcj valley 
project xvn. r i~rr ied out .  

68. .Tt,. 22 (Riverc~in.) I '(~~l,y.- 'rl~e party continoetl tllc work of 
trnversiug and laying down bafle lines. 189 linear and 225 R(IU:LrC r r ~ i l e ~  
of ul;lil~ circuits, and 3,373 linear and 526 sc]uare mile8 of minor traverse were 
execute<l, 323 theorlolite stations of t,he former ;lntl 14,272 of the latter in 
258 \ f i l l : ~ ~ r s .  mere fixed. 363 corners of 121 squares in 375 scliiare wile8 r e r e  

rlen~arcnterl \vitl~ ~ ) c r ~ n a n e n t  r~~ark-s tones  on I)ot,h hanks of the Sntlej rivpr 
ill Montgolllcry rlistrict and Bahirwalpnr State, to serve : ~ s  bases for future 

Hurvey and tleruarcation of boundaries and fields in the bed of the river. 
"156 plottell : ~ n d  641) boundary mcrsdvis (settlement mapping al~eets)  on 
the scale ol' 1;2,GJO, and :?7 lour-inch sheets were traced and supplied 
in time to the Settlement Officers, Montgo~nery and Muzaffargnrh. 
Besides these. 533 boundary ntnsavis were partly compiled on the scale 

of oue inch = 220 feet for the  next  season's work, and 270 miacellnneous 
traces were prepared, all the traverse stations mnrketl during the field 

season were plotted on 38 four-inoh sheets. 



WOllK FOR OTHER CiOVERNbIENT DEPARTMENTS. '1 I U 

Z'he L a l ~ o r r  Z 'ou~?i  Twrve~sing was undertaken a t  the request 

01 the Sanitary C'oulmissioner, Punjab for the large scale survey of 
Lahore and its environs for the purpose of sanitary improvement. It 
was commenced in , the he,ninning of February 1921 and was finished 
in June 1921. 

Three dift'ereut scales uiz.:-- 

( i )  One inch = 100 feet for Lahore Town proper and the  
congested :wens outside the old city walls, 

( i i )  Sixteen inches = 1 mile for the  rest of the municipal 
area, and 

(iii) Six inches = 1 111ile for an area one and a half miles in 
breadth all round the municipal limit, 

were proposed by the Sanitary Commissioner. Traverse lines had to  be 

run y i t h  clue regard to  the scales. I t  was connected with points of the  

Gurhagarh hleridional Series, and with the Rsvi riverain traverse executed 
in seasons 1912-14. In  all, 6,485 theodolite station8 were laid down 
:rnd 644 linear miles tr;~vorsed, covering an area of about 6 3  square miles. 
234 intersected points mere also fixed. Inside the town the stations were 
nlarked with 9-inch long irou nails with round flat tops of 2-inch 
diameter and outside the town with stones 6 inches X 6 inches X 1 0  
inches with a engraved into the top and embedded flush with the ground. 
A11 the traverse stations ancl intersected points were plotted on 8 X 8 inch 
sheets and P, traces of the sanle \\.ere made. 

Rhauv Special Surue?/.-This was undertaken for the  Attock Oil 
company a t  their recluest through the Deputy Commissioner, Attock 
district. The work consisted in contouring at  10-feet intervals the area 
surveyecl for them on scale 8 inches = 1 mile without contouring in 

8edHOD 1915-16 and surveying oil the same scale, with contours a t  10-feet 
interval, the irdjacent area in the neighbourhood ..of K h ; ~ u r  village,(Attock) 
;and demarcation of the .boundary of the new area for lease. The 
topography was based on traversiug and levelling emanating from Khaur h.s. 
In ;rll, 330 theodolite' stations were laid out  in 109.46 linear miles and 
91 ii~tersected points with  height^ mere fixed. Level lines were run in 
suitable places to  provide sufficient heights for the  purpose of accurate 
contouring. In  all, 43.05 linear miles were levelled and 1,235 stations 
were laid down and 80 bench-~u:~rks were fixed. The work was commenced 
in Jauu:rry and finishetl in March 1921. An area of 8 square miles was 
hurveyed. 4 u~iscellaneous traces were prepared and all the traverse 
shrtionn marked and intersected points were plotted on three 8-inch 
sheets, 

Lalior~e " Nazul " Lonrl S~rruc!y ,  on t.he scale oE 1 inch = 40 feet, 
\\!as uudertaken at  the re(1uest of the Deputy Commissioner, Lahore 
i l l  cc~l~noction with the Lahore city extensiol~ scheme. The survey was 
11:rscd on the traverse already done in co~~nec t ion  with the Lahore town 
aul'vey. It rvag c o ~ ~ ~ m e n c o ~ l  towards the end of August 1921. I t  is 
expected to  he finished iu October 1921. 93.5 acres 11:rve been surveyed. 

69. Southern C i r c l e . - ' h e  survey on  the scale of one inch = 
fifty fevt o l  4 lliznrs areas witlrio tho limits of Bangalore Civil : ~ n d  Military 
St,ation is I~oiug carried out at  t l ~ e  oxpense of the Bangalore Municiprlity, 
:~ncl'thc total :Ire11 involvecl is 52.4 acren. 

*\ consider~ble ; r ~ n o ~ u t  01' trilversing had to be carried out as  only 
1 0  per cent.. nl' the 0111 t r :~\-else sta21ons could be found. The nctual 



a l ~ ~ o u n t  of tr:~versing carried 4)nt \vas 28.2 linear miles sr~pplying 825 
traverse stations, which works out  a t  1.6 st ;~t ions per acre. the :rverage 
clistimce between ytr~tions being 1x0 feet. 

The number of uheets involver1 is 35 and the survey will be con~pleted 
hy the cnd or Octo l )e~  1921. 

r 7 J he cost-ri~tes of this Rurvey ;ire shown OII page 20. 
At the request of t,he ~nil i tary authorities, ; ~ n  a res  of 1,111.3 acres of 

laud adjoining llnngnlore, rellnired for  ;I grass farrrr, has been surveyed 
on  the sixteen-inch scale :it a cost or Rs. 2,300. 

70.--At t l ~ e  recluest or t l ~ e  hlil~lri~n Governlnent, Mr. ,I .  0'13. 1)onaghey 
was placed on deputntiol~ For the settlement of the Mysore-South Kanaru 
bound:~ry. Representatives ol' the Madras Government and of the Mysore 
Durhar acco~npunie~l Mr. 1)onaghey and about 24 miles of some of the most 
difficult portions of the 11ound;iry were settled and :I record prepared on 
prints of the Mildrau forest fonr-inch survey al~eettr. The work will he 
continued during t , l~e next tield season. 

71. Eastern Circle.-In :~ddition to his duties in the Imperial 
1)epartment. the Superintendent,. its Director of Surveys, Assam held 
administrative charge of the Assarn Survey I)ep~rtrnent ,  inclnding the Assam 
Traiwrse Party, the A s s ; ~ ~ n  I)raa.ing Office and Reproduction Office nnd 
the Aseam Survey School: he :~ l so  held administrative charge of the 
Maymyo Sr~rvey  School under the Government of Burma. 

7 2 .  NO. 21 Par ty . - -At  the instance of the Governmeut of Burma, 
the survey of a ~ r ~ ~ a l l  length of boundirry in the Southern Shan Sbatee 
wae carried out  by an officer in order to settle n dispute hetween two states. 

73. Trigonometrical Survey.-At the request of the Pnnjab 
(;overnulent, levelling operations were carried out  by No. 17 Party in 
Lahore City for the city s:~nitation scheme, (nirle page 24). As this wau 
a special work not  properly belong in^ to the task of the Survey of tndi;~, 
i ts  cost Tr8ari tlefr:~yed by that  ~ o v e r n n ~ e ~ ~ t :  

74. Head Quarter Offlce8.-The total out-turn of :dl extra- 
departmental publications alilring the year for the Arrr~y, For Local 
Governments and for other g o v e r n ~ ~ ~ e n t  ottices are give11 in '1'1rble A of 

the Photo.-Litho. Office report on page 3.i, in the "Issues " table and in 
Table IV of the Map Record and Issue Ofice rcport on pagcu 29 and 30. 

I n  :ladition to  the special I I I ~ P R  Inr oth1.r (lepartmentn a.hicli :Ire 
mentioned in para. -51 (g) on page 28,  these estril-departmental pnhlicationn 
include various operation and Inancpuvrc I I I ~ I P R  tor the A r r r ~ ~ ,  111aps 
to illustrate the journals of the IJniteil Svrvire Institution, various 
reports of government officialu, rnaps I'or railway guides, and for powti~lg 

in railway carriages, &c. The 11su;11 large n ~ u ~ ~ t ~ e r f l  of weather charts Tor 

the Meteorological Department an11 of the pl~otogr:r\,urr and half-tone 
illustrations for the Arch;eologicnl :1n4l nt111.r 11epart111ent.q were :dso 
printed. 

The work entailed by the prepar;ltion or originals Tor some of 
these special maps, in addition to  their pul) l i rat io~~,  is mentioned in the 
reporte of No. 1 Drawing Office and of the Kngraving Office or1 pages 

3 1  t o  34. 
75. Mathematical Instrument 0mce.-'J'he rnan~~fncturc an11 

repair of heliographs, prism:rtic colllpnwes, ~ c a l e ~ ;  p r o t r a c t o ~ , ~ ,  &c., Tor 
military departments was r:\rried on (luring tliv yeur. 7'11e ~ ~ ~ a n u I ; ~ c t ~ ~ r o  

and repair work for civil department3 ;ire no\\- algain well I I ~  to (late. 

78. NO. 8 ( S i m l a )  D r a w i n g  Offlce. -In k~dditiou to its normal 
work for the Army, the Ar)n?/ ,'?ectbo~l hen prepared 111ape and plans 
for the Legielative, Foreign and Pnlitic;~l, ant1 i;omrnerce anti Inrlr~utries 
Departments. 
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