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I. Work done by the 
Survey of India. 

11. How to obtain mnps 
and other pnblicrtions. 

111. List of Agents for tho 
sale of maps. 



APPLICATION Fon SURVEYB OF A N Y  KIND, whether for private 
o r  Government purposes, should be made to the following officers : 
The Direator, Frontier Circle, 'Snrvey of Indin, Simla. ( l 'el .  "8l~rJro~htier").  

, I  ,, Geodetic Branch,* ,, , , Dehra D i n .  (T;:. " Surtrig "). 
E ~ s t e r n  Circle,+ ,, ,, Shillong. ( l 'e l .  sureast "). :: 0. '6. No. 6 (South India) ,, ,, Bangalore. (Tel. "Surfield 8i.z"). 

Party,* 
,, ,, No. 10 (Bnrmo) ,, , , Maymyo. (Tel .  " S ~ ~ t f i e l d  Ten"). 

Party,* 

T i ' o n ~ s ~  A N D  CANTONMENT SURVEYA, LEVELLING, TRIANGULA- 
TIOW A N D  TIDE-TABLES. Advice in regard to these, and on scientific 
questions, is obtainnble from the Director, Geodetic Branch, Survey of 
India,  Delrra Diin, ml~o undertakes levelling and similar work for 
municipalities and engineering projects, on payment. (Z'elegrams 
" Sztrtl'ig ") . 

MAPR A N D  ILLUBTRATIONS can be printed by the Director, Map 
Publication, Survey of India, 13 Wood Street, Calcutta, for Govern- 
ment Depnrtments and the public, nncl special maps can also sometimes 
be prepared, on pnyment. (l'elegr-ams "Surpub"). 

T H E  MATHEMATICAL INBTILUMENT OFFICE, Si~rvey of India, 
15, Wood Street, Cnlciitta, is a well equipped Government Factory 
which snpplies, manufactures, and repairs nll kinds of Surveying, 
Drawing, Optical, Meteorological, and Medical instruments. It 
nlso nlannfnctnres special instruments for experimental purposes and 
receives back snrplas instriiments on valnntion, from all Government 
Depnrtmentg, whether Centrnl or Provincial. 

The Price List, Rilles and Regidations and Forms for Indents, 
Repairs and Deposits are supplied gratis on application. (l'elegi-urns 
"Surinst "). 

GENERAL ENQuInIE8 sholild be addressed to the Assistant Stir- 
veyor General, 13, Wood Street, Calcuttn. (l'elegrams "Szir.veys"), 
as the Snrveyor General of India is on tour diuaing most of the yenr. 

* Provinces and States irs each Sur.vey Circle. 

1. FIIONTIEII Cit.cle 
Knahlnir and Jammn 
3. W .  F. Province 
Balacl~istftn 
Punjob 
Yunjnb Ytntes 
llikmrler Sta te  
Hind. 

2. QEOIJETIC Branch 
United Provinces 
Central lndm 
Gwalior 
A jmer-Jlerwim 
Delhi 
Ihijpotitna (exclnding 

Hiknner). 
Raroda 
Ror~~hny (Northern 

Division). 
States of Western 

3 . N o .  6 (Sou th  
India) Pnrty.  

Madras 
Madrns Ytates 
H yderihid 
M ysore nod Coorg 
Rombny (Southern 

Division). 

4 .  EASl'ERN Circle 
Centrnl Provinces 

( i~~cluding Borirr). 
indin. Bengnl 

Andomn nnd N i c o h r  Bihlrr 
Ielende. Asenm snd Sikkim 

Qujoriit Ytates. Eastern Staten 
Orieea. 

5. No. 10 (Burma) Party, 
Burma. 



11; H O W  1'0 O B T A I N  M A P S  

A N D  O T H E R  P U B 1 , I C A T I O N S  

SUI~VEY o r  INDIA MAPB are obtainable from the l f a p  Office, 13, 
R o o d  Street, C:~lcotta (Il'el. "Szil.nlaps"). Also fro111 the Agents 
listed in Notice I11 and fro111 the 1)irectors of Survey Cjircles. A 
M A P  CATAI~OGUE,  wIlic11 itself f o r ~ n s  a nseE111 atlas of lrldin and 
surrounding countries, can be obtniried For lie. 11- (pos t j .ee) .  

l c O 1 l ~ ~ ~  A N D  CANTONIIENT MAPS Rye oi~tainable frolil tile Map 
Office, Snrvey of India, Dehra Diin. (2'el. "Su~.trig"). 

GEOI.OGICAI. h i ~ r s  are preparcd by and can bc obtained from 
the Director, Geological Survey, Calcutta. 

S U ~ V E Y  PUDLICATIONS OTHER T H A N  J ~ A P R ,  BS 0lltlincd below, 
are obt:iinable t l ~ r o u g l ~  the Director, Geodetic Brancl~,  Snrvey of India, 
De l~ ra  Diin, wllo will srlpply a f111l Catalogue gi.atis on application. 
The Catalogue is also included in the Annual Geodetic Report. 

(a) ?'i~igonomel~~ical data. Triangulation pauipl~lets, each covering 
one degree square, giving descriptions, positions, and Ileigllts 
oE triangn1:ltcd points and otllcr data, wit11 chart. 1,e~ell ing 
pnmpl~lets, each corcring 4' x 4', giving descriptions and 
heights of Bench-marks, wit11 c l~ar t .  

(b) Tidal I-'i.etiictions, puhlislled ann~inllg in advance as Y'tde- 
Tables of rlte IntIian Ocealt. Tllese tables contain predic- 
tions for 41 Indian and Bnr~ziese poi-ts, and For 28 other 
ports in various parts of tlic world. 

(c) Geodetic wovl~s of Hflei.ence-The G.T. S. series of twenty-one 
large quarto volrirr~es describing in detail tlie geodetic opera- 
tions of tlie Great Trigonomctrical Snrvey from 1800. 
Detailed eccounts are given of tlle Base-line measnrenlents, 
of the reduction of the Geodetic Triangulation treated in five 
portions, of the early Pendnlnm obscrvetions, of 'J'elegrnpllic 
Longitndc and Astronomicnl IJntit,ude operations, of Tidal 
obscl.vations, and of Le~e l l ing  of Iiigl~ precision. 

(ti) Htstorical, and General Meports, i~lclnding the "Mcnloirs on 
Indian S n ~ - \ ~ e y s "  by Sir Clenirnts Marlrl~nm and C.E.D. 
I3lncl; : also Annonl Reports, Narmti\.e Reports, Record 
Volnmes, and the annual Gcodctic Reports. 

(c) illiscellnn~o~rs. Papers 1-111 Geodesy, 1':xplorntion. ctc. inclllding 
n "Skctc l~  of the Grograpl~y and Geology of the Hiniiilayn 
Rlorlntnins nnd Tihct" ( in 4 parts) rcviscd in 1033. 



111. LIST OF AGlXNTS k'O[I THE S A L E  OJ? MAPS 

( ;~I . I I I ( I I I !J .  4. 
China. 6 .  

I N I ~ I A .  
.Iyr.te. 1 .  

2 .  
Ajnlet.. 0 

5. 

-4 Il~el~~ih~it l .  4 .  
d rnhiila. a. 

(i. 
Bnngnlore. 7.  

Jhdnsi. 31. 
Jt~bbulpore. 32. 
Karachi. 33. 
Kasauli. 34. 
fiahmir.. 35.  

36 .  
Lnhor P. 37. 

38. 
as. 

Secretary to the 1iigI1 Cotllll~isuioller for India, 
(Genl. L)aptt.), Illdin l i o ~ ~ s e ,  Aldmgcl~, I,ondo~l, 
W.  C. 2. 

Sifton Praed & Co. Ltd., The Map House, 67 
St.  James's Street, Lolldon, S. W. 1. 

C. S. Harlrnlolld ck Co., 30 (:IIIII.C~I St.. H 11~1sot1 'l'er- 
I ~ I ~ I I I L ~ ,  N e a  Sorl;, :lrltl 7 5  Str~te St., Boston, Mass. 

1)ietricll Iteirl~er. Ilerlilr, S. W. 46. 
French Book Stores, Grand Hotel de Pekin, 

Peiping. 

1Sllglisll Lloolc I)epot, Taj Road. 
1 lldinn r\ r111y I j ~ ~ l i  I)epot, Dayfi1 BBgll. 
Rsijputha Book House. 
North Illdin Cllristinn l'rnct and Bonk Society. 
lla~rr CJllander & Sorls. 
Englislr Bonk Dtbpot, AmL5ln Cantonment. 
Raja Gopnl Plloto. Xinco. and Pr in t~ng  Works, 

Fort  Rnngalorr. 
London Book LJepot. 
B. Parikl~ & Co., Mtlndvi Road. 
'I'llnclier Ss (:o. 
1). 13. 'J'arnpore\irla Soils S; (jo. 
Iiillg 9; Co., 21 3-215 Badri Mahal, Hornby Rot~d. 
W. New111nl1 Sc Co., 3 Old (:o~rl.t Horlse Street. 
A ~rtnrt~ol~lle Associ:~tio~l or Ijengnl, 40 Cllowringlree. 
City RLII~ .\gerlcy,Go\.t.Uool< Utq)ot, 8 I lastingsst. 
Oxford Uook 8: Stationery Co., 17  Parli St. 
'J'ltr~cker Sl)illl; cP: Co., 3 Esplnrl~tde ICnst. 
Knli Charan & Co., B. 40-41 Mnnicipnl Market. 
Royal Book Store, B. 48 &lunicipal Market. 
i ld~al l i  I<rotllerb. 
Oxford Uoolr & Stationery Co. 
Osfortl Ijook & Stntionery Co., linnI1111ir Gate. 
Oxford Book 8G Stationery Co., Connaught Place, 

New Delhi. 
Rrmmesll Book Depot nnd Stationery Mart. 
. J .  M. .Jaina & Brothers, Mori Gate. 
Bllawnani R; Sons, Connaught Place, New Delhi. 
Indian Air Surrey Rc Transport Ltd. 
English Hook J )~pot ,  Wneir Ali Bnildings. 
The Manager, I)ak Bungalow. 
The Proprietor, Central India High Class Athletic 

Depot. 
Englieh Book Depot. 
Crown Book Depot, East St. 
Aero Stores, Nepier Road. 
Ram Chander & done. 
Cockburns Agency, Srlnegar. 
D. G. Smith & Co., 8rTnagnr. 
Punjab Religio~~s Book Society, Aniirkali. 
Standard Book Depot. 
Oxford Book & Stationery Co. 

(Continued Overleaf) 



1 .  LIST O F  A G E N T S  FOk THE 
S A L E  O F  MAPS-(Concld.) 

INDIA.-(CO~CE~.) 
Lucknow. 40. Lucknom Publislling House, Tile Mall. 
Afaclr.ae. 41. H i g g i ~ ~ b o t l ~ n ~ r l s  L td .  
.llee~.ul. 42. Osford  1l00Ii & Sta t io~le ry  Co. 
Jlhow. 43. British Book Depot, Main Street .  
d l  2~1.1.ee. 44. J .  Rclp & Sons, T h e  Mall. 
,l[z~ssool.~e. 45. 'l'l~e h111ssoo1.ie Ilool; Societ!.. 
.J~UZ(I$UIJ)ILI~. 46, J ~ I I ~ I I I ~ I I  Co. 
~Vagpui-. 47. . T h e  Superintendent, Govt .  Pr in t ing ,  Book I)epot. 
Ootacamund. 48. Higgi~ lbo t~hams Ltd. 
P a t n a  City. 49. K. P. Saxena  6; Co., Uiwarr Tvlol11l;l. 
Peshazuui~. 50. F a q i r  Chand  Marmah, Pesl~iiwar C a n t o n n ~ e ~ l t .  

51. J. Ray & Sons, Arbab Roscl. 
52. SIlaln Ilnl cP; Sons. 
53. London Boolr Co. (India).  

Poona. 54. International Book Service, Deccan GynikhanR 
Colony. 

Qrietta. 55. Standard Book Stall ,  Circrllar Itoacl. 
Rangoon. 56. The  C I I I ' R ~ O ~ ,  G o v e r r ~ ~ ~ ~ e n t  I3001i 1)epot. Burnla. 
Iiiiuulpintli. 57. J. R a y  S; Sons, 43 I i  S; L, ISdwardes Itortti. 
Si t r~la .  58. Oxford Book 8: Stationery C o .  





THE HISTORY AND WORK OF THE SURVEY OF INDIA. 

The first authoritative map of India was published by D'Anville in 
1762, when the explorntion of t l ~ e  then unknown India was still largely 
in French hands. I t  hat1 been conlpiled from routes of solitary travellers 
end rough charts of the coast. 

The Survey of India may be said to have been founded in 1767-ten 
years after the battle of Plassey-when Lord Clivc formally appointed 
Major James Rencell, the first Surveyor General of Ijengal, a t  that time 
the most important of the East  India Company's possessions, though there 
ware earlier settlements in Madras and Bombny. 

Rennell's maps were originally military reconnaissances and latterly 
chained surveys based on astronomicnlly fixed poir~ts, and do rlot pretend 
t~ the accuracy of modern maps of India based or1 the rigid system of 
triangulation commenced at Madrns in 1802 and since extended over and 
beyond India. Even now however the rel[ctive accuracy of thcse old mnps 
makes them valuable in legal disputes, as for instance in proving tllnt the 
holding of a Bengal l nndow~~er  was a river area a t  the time of the l 'er~nnncnt 
Settlen~ent of 1793, so that he is debarred from its benefits. 

0 

Fro111 these beginnings, this department has grt~daally become primarily 
responsible for all topogmphieal survcys, explorations and the mnintenance 
of geographicnl nlnps of the grenter part of Southern Asia, and a l ~ o  for 
geodetic work. 

Geodesy means tho inrestigntion'bf the size, shnpe and structure of 
tbe earth, nnd tho geodetic work of the department consists of primary (or 
geodetic) triangulntion, latitude, longituile and gravity determinations. 
From these the cxnct "figure" of the earth is obtained, whereby points fixed 
by triangulntion can be nccnrntely locntcd on its curved surface. This sys- 
tem of fixed points holds togcthrr all topographical and revenue surveys, and 
the cxistence of such a system from the early dnys of the departn~ent has 
avoided the ernbarrnssmenta cnused in othcr countries where isolated topo- 
graphical surveys have been started without a rigid framework, with the in-  
evitable result that they could not be fitted together. 

A geodetic framework is therefore essential in any large survey, but 
there are a number of othcr activities, all of these ultimntely utilitnrinn, 
which can be suitably corl~bined with it and the following are some of those 
whioh have been cnrried out in Indin: 

Precise levelling for the dcte~mination of heights ; 
Tidal predictions and publication of Tide-Tables for forty-one ports 

between Suez and Singnporc; 
Tho Magnetic survey; 
Obaervation of the direction nnd forco of griivibg; 
Aetronomical observations to determine letitude, longitude and 

bime ; 
8cismographic nnd meteorological obserrations at T )eh r~  Diin. 



Indian geodesy has disclosod widespread anomalies of the gravita 
tional attraction in the earth's crust which have recently led to a reconsider 
ation of the whole theory of isostasy. Systematic gravity investigations, 
which mny be said to have been initiated in India, are now being carried out 
intensively in all civilized countries. 

Topogrephlcal Surveys . - In  tho past this department used to carry 
out the large scale revenue surveys for 111ost of -India, and was still conduct- 
ing this work for Central and Eastern India and Burma in 1905. 

Though revenue survey is primarily a record of individual property 
bolindaries and is unconcerned with the surface features, ground levels end 
exact geographical position essential to a topographical survey, i t  was on the 
whole found economical to carry out both surveys together. 

By 1905 however, the small scale topographical surveys compiled from. 
the lnrge scale revenue maps had fallen seriously in arrear, owing to the 
relatively elower pnce and incompleteness of the latter, on which  waste'!^ 
non.revenue-paying areas are normally shown blank. . - - .  . 

An authoritative Survey Committee nppointed by the Qovernment of 
Indin considered the position in 1905. I t  mas feared that a separation of the 
topogrnphicnl and revenue surveys might result in a wasteful duplication of 
work nnd two overlapping but mutually discrepant systems of mapping. 
These objections were nret by a ruling that the basis of both systems of survey' 
should be identical and provided either by the Survey of India or under its 
supervision. . 4  

Subject to this principle, the remaining revenue surveys were handed 
over to the provinces, who had always pnid for them as part of the overhead, 
charges of revenue collection, nnd the Survey of India was enabled to con- 
ccrltrnte its energies on a co~nplete new series of modern topographical n a d s  
i t 1  s r j c ~ a l  colonrs on the 1-inch to I -mile scale. . .  .. 

1 ,  1 I: 

This new series had been rendered necessnrtr by #he natural dellland for 
Inox detniled infor~lrntion to he shown on Irlaps, especially as regards the 
portrayal of hill features by contours, proper clnssification of comrnunicatiomf' 
ond-more recently-air traffic requirements. 

I t  was intended that this 1906 s rvey should he completed in twenty five 
years, and then revised periodical ! y every thirty years. Owing however to 
the war and more recent retrenchments, only a little over two thirds of the pm: I 

grnmme had been completed by 1937, in spite of the reduction of scale. for 
the less important areas. 

Although new surveys are carried out evory year, covering from thirty 
60 sixty thouerrnd square miles-an area roughly that of England-the 
mnps of e large pert of the country are still over 50 yeare old, printed 
mostly in black only, and have hill fcaturee shewn by roughly sketched form 
lines or hachuree; such changes in town sites, canals and commun~cations a! 
have been embodiedin them have not been surveyed on the ground, but 
ere entered from data gathered from outside aourcee. 

Owing to the serioue financial situation in 1931, the estahliehment of hhe 
department wee severely cut down and its annual expenditure halved, in 
consequence of which the modern survey of India cannot now be completed 
before 1950. 

The obeoleeoence of the preaent eariee of modern maps of India ie s h s w ~  
in Index B at  the end of thia report. 

Large Sc8h S ~ f v e y e . - 8 u r v e ~ e  and record6 of international, state 
and provinoi~l bonnderies have ~lwrsye formed nn important item of 
topogr~phical work, and in recent yeare numerous Guide Mepe have been 
published of important citiee and military etations where the 1-inch to 
1-mile node in inadequate. 



M i S ~ e U a n e ~ ~ a . - ~ h i l e  expending on topographioal and geodetio 
work a11 funds allotted by imperial revenues, the department is prepared 
to undertake or aid local surveys, on payment by those concerned, such as 

Forest and cantonment surveys ; 
Riverain, irrigation, railway and city surveys ; 
Surveys of tea gardens and mining areas, with such control 

levelling as is neoessary for these operations. 
Administrative assistance is also given, and executive oficere lent, in 

aid of the revenue surveys of various provinces and states. 
The Printing Offices at  Calcutta and Dehra Dan are always at  the dis- 

posal of other Government departll~ents and the public, for such work as 
the printing of special maps, illustrations for reports and all diagrams for 
patents. 

The Mathematical Instrument Office of this department assists all 
Government departments, as well as non.officials, by maintaining up-to-date 
instrumental and optical equipment and by manufacturing and repairing 
instruments which would otherwise have to be replaced from abroad. 

M i l i t a r y  R e q u i r e m e n t s  and A i r  Survey.-The Department is also 
responsible for all survey operations required by the army, and is in a 
position to meet the rapidly increasing colnplexity of modern military 
requirements, especially in nir survey. 

I n  view of its high military importance, air survey work for civil 
purposes is receiving all possible assistance, 2nd continuous research is 
being carried on in the latest methods of mapping from photographs taben 
from the ground and in the air. 

The flying and photography for air mapping done by this department 
are at  present carried out by the Royal Air Force or the Indian Air Survey 
Company, a commercial firm with headquarters at  Durn-Durn. 

A d m i n i s t r a t i o n  is in the hands of the Surveyor General under the 
Education, Health and Lands Dcpnrtlnent of the Government of India. 

The Headquarters Officc is at Calcutta under the Assistant Surveyor 
General, and there are four Directors, one for the Map Publication and other 
technical offices at Calcutta, and three for three of the five Survey of India 
Circles into which the country is divided; the other two Circle areas (cover- 
ing Burma and South India) are adlninistered personally by tho Surveyor 
General, who, since the scparntioil of Bunna froin India on 1st April 1937, 
continues to exercise administrative and technicnl control over the Survey of 
India party working there pending tho ultimnto development by Burma itself 
of n topographical and geodetic Survey Department. 

Of the three Circlo Directors, one nlso administers the Geodetic Branch 
at Dehrn Diin in addition to his topographical survey Circle. 
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GLOSSARY. 

Scales are referred to as follows:- 
(i) by their representative fraction, e.g. 'Ll/'25,000", 

(ii) for scales which are multiples of ~/I,ooo,ooO-"~/M scale", 
" 1/6M ecale" kc., which mean " 1/1,000,000 eoale", 
I' 1/6,000,000 scale" kc., 

(iii) for scales smaller than 4 miles to one Gch-" SO-mile soale", 
"8-mile scale" kc., which mean "scale of 50 milee to one 
inch", "scale of 8 miles to one inch" kc., 

( iv )  for scales of and larger than 4 miles to one inch-"+-inch 
scale", L 1 # - i n ~ h  scale", "4-inch scale", "16-inch scale" 
kc., which mean "scale of + inch to one mile" kc., kc. 

Serial numbering of Survey of India, maps. 

Sheets 66, 78 bc. are sheets on the 1/M scale; 
Sheets 65 K, 78 F kc. are *-inch eheets; 
Sheets 65 K/N.W.? '78 F/S.E. kc. are +-inch eheets; 
Sheete 65 K/1, 78 F/16 t c .  are 1-inch sheets. 

The syetem of numbering is fully explained in the Indexes at  the end of 
th ie report. 

Abbreviati0nB.-U. 9. S, denotes Upper Subordinate Service. 
L. S. S. denotes Lower Subordinate Service. 
U. S. Officer denotes Upper Subordinate Officer. 
L. 9. O5cer dcnotes Lower Subordinate OHcer. 
P. L. 0. denotes Photo.-Litho. O5ce (Calcutta). 
P. Z. Section denotes Photo.-Zinco Section (Dehra Dan). 
D. 0. denotes Drawing Office. 
F. 0. U. 0. denotes "For O5cial Uee Only ". 



SURVEY INDIA 

GENERAL REPORT 

From 1st October 1936 

To 30th September 1937 

INTRODUCTION AND SUMMARY. 

1. Annual Reports are  now published in two  separate volumes 
namely :- 

The Geodetic Report.  

The General Report.  

These reuorts cover the survey year, which ends on 30th September, 
except that  >art 4 (Map Publicatio~i and Office Work) of the latter is 
for the financial year, which ends on 31st March. 

The Geodetic Report contains full details of all scientific work. 
The G e n e ~ a l  R c p o ~ t  includes an abstract of the  Geodetic R e p o d  (in 

Par t  2))  and full details of the survey operations of the ordinary field 
units (Pa7.t 3) ns well as drawing, lnnp publication, and instrument 
manufacture ( P u ~ t  4). Abstracts 11 aud I V  (vide Table of Contents) 
summarize the detailed reports of I'nrt 3 ant1 enable the  reader t o  select 
those which are of special interest to  him. 

The progress of " n ~ o t l e r n "  (i.e. since 1905) topograpliical surveys 
made by t h i ~  Depimrtu~el~t, nncl of cou~pilations nxide from our own o r  
other material, is illustrated in Iw(lcz A s t  tlre end of this report, while 
Index  R indicates the ob~olescence of modern surveys. The remaining 
indexes sliow all the standard uraps which have been published up to  
date on the virrious s c ~ l e s .  It will he see11 from Intiex C that  the areas 
withill thc 1ndi;rn Eirrpire whirh are I~lnnli on Illden: A are  actually 
almost entirely covered by topogrupllical maps. These maps are how- 
ever from m:~teriiil bnsetl O I I  the old lo~rgitude of 1815, which was 
over 2 miles out, and are t irn~vn in the old style; they are consequently 
excluded fro111 Intien: A. 

2. General.-I;rig;~tlicr Sir H:lrold John  Couchnlan, D.s.o., M.c., 
lielcl the post of Surveyor Gencral up to  5th June 1987 when he proceed- 
etl on leave preparatory to retirement, tlnd waN ~ucceeded by Colonel 
C. a. 1,ewie. o 11 F:. 

Tlre p o d  of Assistant Surveyor General was held by Lt.-Colonel 
E. 0. Wheeler, M . c . ,  R .E . ,  up to  9th  Jauuary 1937, and thereafter, by 
Lt.-Coloi~el T. 11. M. Penney, R.E. 
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4. Organisation.-Under the orders of the Government of India 
a survey party designated the Sino-Burmese Boundary Party was formed 
with offect from the 1st November 1936 under the charge of Captain 
J. B. P. Angwin, R.E. ,  for employn~eut with the Sino-Burmese Boundary 
Commieaion, 1936-37. I t  was disbanded on the 31st July 1937. 

At  the request of the Chief of the General Staff, a Field Survey 
Section under the command of Lieut. J. S. 0. Jelly, R E., was sent on 
active service to Waziristll~ reporting to  Heaclcjuarters, Wazirforce at 
Bannu on the 9th June 1937. 

The mpecial pay of the post of the Officer in Charge, No. 20 (Can- 
tonment) 1)etrchment ha8 heen increased fro111 Rs. 50 to HA. 100 per 
mensem. 

3. The total cost of the Department for the year ending 
31et March 1937, as compared with that of previous years, was as 
follows :- 

1 1931-35 1 1935-36 / 193B37 1 REVU~S, 

6. Notable events of the Survey year. 
On the separation of Burma from India on the 1st April 1937, KO. 

10 (Burma) Pi~rty was placed on foreign service contlitiona, the entire cost 
of the party being borne by the Government of Burrna. The Surveyor 
Genera1 of India continued however to exercise technical and administrative 
control. 

A i r  rS~,r(*~y.~.-At the recjueet of Meesre. 'J':t.tu Iron nncl Steel Com- 
pang Ltd the survey of 22 square rniles of Jmr~nhedpur Town on the 
ecale of 16 inches to 1 mile waR un~lertaken. 

-- - 

Gross actual cost ... 
Deduct recoveries ... 

Nett actual charges ... 

Rs. 

34,42,523(a) 

10,95,885 

23,46,688 

Rs. 

34,88,115(b) 

10,24,892 

24,63,228 

Total area of surrey of 
all kinde completed 
during the year. 

ILS I 34,82,856t ( f l )  I n c l u  Rs. 
d i  91,056 n g 

10,60,863t 

Square miles. Square miles. Square miles. I I --- - 

for Englwh 
Charges (High 
Commissioner) 
on Stores, and 
loss or gain by 
exchange. 

( b )  I n c l u d i n g  
Rs. . 54,396 
for do. do. 

6 1,664 57,036 37,670': / :: v ide  page 15 

I 
i 

24,21,993t ?These figures 
aro not finel. 
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BountEury Survey  .- 
Captain D. R. Crone, a . ~ . ,  demarcated about twelve miles of the 

boundary between Sirmiir and Jubbal States of the Punjab Hill States 
Agency, Punjab States between 28th April and 14th May 1937. 

At the request of the Malguzar of Kumarmara village (Raipur 
District) a part of the boundary of the villilge was demarcated, on pay- 
ment. 

Conferences.- 
While on inspection of No.18 (Air Survey) Party during December 

1936 Colonel Hamilton, D.s.o., Director, Frontier Circle, vieited the 
Headquarters of various formations, civil and military in the mobilization 
area in connection with the future programme of surveys by "A" 
Company and No. 18 (Air Survey) Party on tlie North-West Frontier and 
in the Mobilization area. 

Lt.-Colonel Glennie, D.s.o., R.E., attended a meeting of the Technical 
Sub-committee of the Central Quetta Reconstruction Committee held a t  
Delhi on the 18th December 1936. 

Explo~*at ion . -  
Surveyor Asghar Ali was deputed during June to accompany 

Colonel Schomberg's Expedition, 1937 to explore the area lying to the  
east and north-east of Leh and also to  the south-east towards Gartok 
where maps are at  present sketchy and unreliable. 

The original records of the &-inch exploratory survey carried out 
by Surveyor Muhammad Ayub Khan, who accompanied Sir Aurel Stein, 
in connection with his archsological explorations in Iran have been re- 
ceived and are being embodied in S. Iran and N. Eiin 1/BM sheets. 

Adventures and Cnsualtie,s.- 
The Surveyor General deeply regrets to record the following 

duaths :- 
Colonel T. F. B. Renny-Tailyour, c. n., c.s.I., late Superintendent, 

who died in Scotland in June 1937 at the age of 74. 
Mr. F. N. Murphy, late Manager, Photo.-Litho. Office, who died in 

England on the 12th February 1937 a t  the age of 65. 
Mr. G. C. Swiney, late Es t ra  Assistant Superintendent in the old 

Provincial Service, who died at Bnngalore on the 23rd March 1937 a t  the 
age of 88. 

Mr. S. C. Aratoon, Assistant Manager, Photo.-Zinco. Office, 
nehra Dgn who died in Calcutta on the 1st April 1937 while on leave on 
medical certificate a t  the age of 53. 

Mr. I. I>. Suri, Sub-Assistant Superintendent, who died of heart 
failure on the 9th October 1936 at the age of 29 at  a camp of No 1 Party 
in the Arwa V:~lley, about three stages beyond Badriniith in the Gerhwel 
Himalayns. 

Surveyor Minn Muharunlad who was killed on the 24th May 1937 by 
a fall while working on thc Koea Glacier. 

7 Lower Subordinates and 18 inferior servants died during the year 
under report. 

Distinguished visitors.- 
Sir James Pi tkeathle~,  c.M.a., c.I.E., c.v.o., D.S.O., A.M.I.E.E., 

M . ~ . M ~ c ~ . I G . ,  M.I.E. (Ind), Chief Controller of Stores, Indian Storee 
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Department, visited the Mathern:itical Instrunlent Office on the 15th March 
193'1 and discussed with the Surveyor General and the Superintendent, 
Mathematical Instrument Office nlntt#ers relating t o  purchase and manu- 
facture of stores by that office. He  inypectecl its optical and thermometer 
glass blowing workshops. 

Mr. M. W. Yeatts, I.c.s., Deputy Secretary to.the Government of 
India, Department of Education, Hedth  and Lands v i~ i ted  the Geodetic 
Branch Office8 in Dehra Dun on the 8th June 1937. 

MisceLlaneoz~s.- 
Messrs. G. Entrop and N. Entrop, two Dutchmen who successfully 

made the voyage from Amsterdam to Java in a fifteen foot canoe, halted 
a t  Cox's BBzBr, the headquarters of No. 1 2  Party, on the 10th November 
1937 and were provided with maps and advice for the portion of their 
journey from there t o  Victoria Point. Instead of going all the way 
round by the coast by Pngocla Point to Rangoon as they, in ignorance, 
had intended doing and during which they would probably have been 
wrecked, they were told about and ~ersuatled to  take firstly the inland 
water way down the Naf and Rlayu Rivers to Akyab, reached by short 
cross country portages a t  Ukhia Ghat and Maungdaw and secondly the 
overland route from Taungup to  Pndaung and thence by the Irrawacldy 
to  Rangoon. 

6. Appreciations and Awards. 
Ria Majesty the King, Emperor of India, has been graciously 

pleased to  confer the honour of Knighthood on Brigadier Harold John 
Couchman, D . s . ~ . ,  nr.c., Surveyor General of India. 

His Ma,jesty the King has graciously approved the award of the 
Founder's Gold Medal of the Royal Geographical Society to  Colonel 
C. G .  Lewis, O.R.E., for his surveys in the Miri Mission 1911-12, in 'Iraq 
and Syria 1918-19, and on the Afghan and Turco-'Iriicl Boundary 
Comrnirsions; for  the Air Survey of the Irrawacldy Delta 1924, and 
for his promotion tlnrl enconrngement of the e~plora~tiorl and survey 
of the Hirn5lnyas. 

His Excellency the Viceroy anrl (:overnor-General has been pleased 
to  confer the undermentioned titles a~ a peraonal clistinction upon the 
following officers of the Dep:lrtment :- 

( i )  The title of Rai Sahib upon Mr. Gunnmay Dhara, Registrar. 
(i i) The title of A h ~ n ~ i d a n g a n g - T a z e i k - y d i n  upon TT On Bn, 

Sub-Assidant Superintendent. 
A/Sergeant H. W. Herhert attached to the Army Section of No. G 

Drawing. OfEce haa been awnrclerl the Long Service and (iood Conduct 
Medal wlth gratuity unrler Army Order 195 of 19.36. 

Surveyor B.[uhamm:ld Ayuh Khan. C . F J . .  has heen awarded the 
llBack Gr;lntl' of the Royal Geogr:lphical Society for his aurveys on 
three expedition8 in E n ~ t  friin, 1951-34 rlnder the leadership of 
Sir Aurel Stein. 

The following is an extract from the i1rtrotluctor>7 wetion of 
Sir Aurel Stein's paper "An Archn.r,loPical Tonr in t11eAncient Per~is":-  

"Eut above all I arn sincerely grateful to  t h a t  good fortune which 
aeeigned to me Surveyor M u h a m l ~ ~ n d  Aynb Khan, n very experienced 
and most willing aasistan t." 
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( 'The map reproduced shows the results of the  plilne-table survey 
out by Sllrveyor Mollaol~nad Aynb Kllan. The work was 

rendered (lifficult by the scarcity of trigollo~letrically fixed ~ o i n t s  and 
was ofte1l exacting, t o  t l . y i i i ~  climatic conditions. I n  addition 
to this mapping and to  the making of ilnmeroos detailed plans of 
ancient sites lily indefatigable Pathnn couipnnion gave ever efficient help 
in ttlsks connected with ercawtions ,  c a ~ n p  arrangements etc." 

The following is ;ln extract from w telegram received hy the Officer 
in Charge Sino-Burlnese Boundary h r t y  froln the  Senior British 
Commissioner, Rurma Boundary Con1mission :- 

"Understand Neutral Commissioner con~ratuli l tet i  your party and 
thanked theln for willirlg help. British C o r ~ ~ n i i s s i o ~ ~  wish t o  congratulate 
you and your ;~ssistants on most successftil concll~sion of two most 
arduous seasons. Anything iittnineci hy Colnmission is attained through 
this work". 

The following is : ~ n  e ~ t r i l c t  of a letter frolll the Goverr~ment of 
Burma, 1)efence Department, to  the  Senior British Com~nisfiioner, Sino- 
B r i t i ~ h  Boundary Commission, in connection with the report  of the 
Survey Party for the season 1936-37. 

"His Excellency the Governor desires that  his high appreciation of 
the work of Captain Angwin and his Survey Party shonld he conveyed 
t o  Captain Angwin ". 

The follo\ving is an extract from a let ter  received by the  Director. 
Frontier Circle, from Captain L. A. G. Pinhey, r A . ,  Additional Political 
Agent, Quettn, apprecinting the  work of Mr. Chirngh Shah, c .H. ,  
Sub-Assistant Superintendent, in charge Quetta City Sarvey :- 

"The Survey Party worked uncler consirlera1)le tlifficulties and 
discolnfort in all n~ei~thers .  and largely due i o  Mr. Chirngh Shah's 
excellent super\ ision, the work was conipleted in much shorter  time than 
was originally anticiptlted. He  showed great tact in tlealing with the 
public arld worked very well in conejunction with my special Tehsildars, 
as a result of which the Civil Governnlent has heen put t o  far less 
expense than was espected." 

~ ~ f u f h e ~ n a t i c n l  I ~ l s t r u ~ ~ ~ e ? z t  O j 3 c c . -  
A folding mirror stereoscope lor esa1nin:ltion of air survey photo- 

graphs waR made up by the Mathem:lticul I n s t r u ~ n e r ~ t  Office for the  
Oflicer in Charge, No. 18 Pi11.t~ :lnd has heen found t o  be very satisfactory. 

A consitlcrnhle num1)er of  thew instruments have heen ordered by 
the R. A F. 

7 .  Personnel.-Cilsualties. retirements,  promotion^ and other 
chmges \ \ere as follo\vs :- 

( ? L ( G S S  J ~)f i ( s r? '~ . -~r ig ;~d ie r  Sir Harold .lohn Couchnli111, n.s.o., M.C., 
i~ntl Mr. TJ. WilIi.rma, M.H.F: , retired. 

Colonel Lewis, confirn~ed ;IS Surveyor C:eneri~l and granted the 
telnpornry rank of Brigiuiier 

Lt.-Colonel Thompon,  I . A . .  co~ltirn~od as Directcjr and promoted t o  
Colonel. 

Mr. hI. M .  Mutluliar, M . A . ,  promote(1 to  S~ipcrintendent in Class I. 
Captain Wright, itax., promotet1 to S11perir)tenclent 
I,ienten;tnt~ E l .  A. Gardiner, 11.E., R. C. A. Edge, n E., and Uurtlip 

Singh, I . . % . ,  ,joine(l the Dcpartlncnt as Assi~tnnt  Superintende~ll~s (on 
prohatio~l), 
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Lt. -Colonel F. J. M. King, R.E., promoted to Colonel. 
Major Norman, M.c., R.E.,  pron~oted to Lt.-Colonel, 
Lieutenants C. A. K. Wilson, R.E.,  and R. C. N. Jenney, R.E., 

promoted to Captains. 
Class I I  0ficers.- 
Mr. N .  D. Joshi, promot,ed from the Upper Subordinate Servico to 

Class 11. 
Seven probationers, confirmed. Three proba.tioners, appointed. 

One resigned. 
Miscellaneous cbppo.int~).tents,-Gen,ev8al Central  Services Cla,ss I. - 

Mr. S. Woodhouse, retired. 
Mr. R. C. Malcolm, confirmed as Superintendent, Mathematical 

Instrument Office. 
M~iscellaneous appointn~ents , -General  Central  Services Class II,- 
Mr. H .  J. Peychers, 2nd Division Assistant, promoted to Assistant 

Manager, Photo.-Zinco. Office. 
Mr. K. L. Dev, Assistant Manager, Photo.-Litho. Office, confirmed. 
Mr. S. C. Aratoon died. 
Upper S u b o ~ d i n a t e  Oficers. -One Geodetic Computer was appointed. 
Computer Jagdish Behari M'lathur and Surveyor Arthur Francis, c.n., 

promoted to the Upper Subordinate Service. 
Khan Muhammad, c.H., retired. 
Mr. I. D. Suri died. 



11. ABSTRACT OF SURVEYS IN EACH PROVINCE 
AND STATE. 

8, The p i m e  duties of the Survey of India are geodetic, topo- 
graphical, and geographical, but the department is also developing co- 
operation with local survey agencies, wilh a view to mutual econonly, 
and is now doing :I considerable amount of miscellaneous outside work 
on payment, besides advising and assisting Provincial Governments with 
local and settlement surveys as required. 

The following abstract shows the nature and locale of the field 
operations actually carried out by the department during the past yeo.r, 
grouped under the following sub-heads : 

Air Surveys. Geodetic. 
Boundary Surveys. Levelling. 
Cadastral Surveys. RIiscellnneous. 
Canton~nent and City Surveys. Railway Surveys. 
Correction Surveys. Riverain Surveys. 
Exploration. Special Surveys. 
Forest Surveys. Topographical Surveys. 
Framework. Training. 

If a province or state is not mentioned, no work has been done there 
during the year under report. 

9. Assam. 
Framework. Reconnaissance for tria.ngulation in Goslpiira district and 

Garo Hills (p. 46). 
Cfeotletic. Occupation of two stations in unadministered territory in the 

Nsga Hills by lalllp squads for primary triangulation in Burma 
(p. 12). Gravity observations at  26 stations (p. 12). 

10. ~aluchistan. 
Cadastral surveys for town planning in Quetta City (p. 34). 
Framework. Triangulation in Kalat and Las Bela States (p. 34). 

Traversing in Las Bela State (p. 34). 
Levelling. Prec i~e  levelling from Sukkur to Chaman to  determine what 

cha,nges in level, if any, had been caused by the earthquake of 31st 
May 1935 (p. 13). 

Topog~ccphical survelys in Kalnt and Lns Bela States (p. 31). 
11. Bengal. 

Framework. Triangulation and traverse in Chittagong, Mymensingh, 
Noiikll~li, R I I ~  Rangpur, and Chittogong Hill Tracts districts 
(P. 47). 

~eodeiic. 'aravity observ:~tiona at  17 atsations (p. 12). 
Levelling. Preci~e levelling (on the syste~n of fore and back levelling) a t  

Calclitta in collllection with the conutruction of the new bridge a t  
Howrah (p. 53).  

Topog~aphical surv~ys  ill Chittagong and Chittagong Hill Tracts dietricts 
(p. 46) and Miildn d i~ t r ic t  (p. 42). 

12. Bih~r .  
Air su,rejey in Ja~nsheclpur (p. 45). 
Framework. Traverse in Bhiigalpur, Darbhangn and Muzaffarpur districts 

(p. 42) and Jnmshedpur (p. 45). 
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Geodetic.  Gravity observntions a t  3 stations (p. 12). 
Slag~letic observntions at  176 station8 (p. 12). 

Leve l l iny  in J;tmshedpur (p. 45). High precision levelling of the new 
weodetic le\-el net in the fore direction from Katghora to Daltongaqj, 
0 

part of line Ijaipur to llaltongilnj (p. 13). 
Special  s t c ~ ~ t ~ ~ g .  Rapid contour survey in Miinbhiitn district (p. 45). 
Topograph icrcl xtirzreys in Bhi igi~lp~r ,  Purllea and Santiil Parganas district8 

( p  49). 

13. Bombay. 
,lliscellc~neous. Fixing O F  positions of wirelesfi stations at Ahmadiibiid 

and Bombay (p. 37). 

14. Burma. 
F ~ r e s t  szwveys  in A k y ~ ~ b  district (p. 50). 
F r a m e z o o ~ k .  Triau~nlntion and traverse in Pegu, Thaton, Toungoo and 

Yamethin clistricts and Karenni and the Southern Shan States 
(p. 30). 

Geodetic. Primary tl-iangulittiou fro111 the tribal area NW. of the 
Hukawng Valley southwards* as far as the hills SW. of the 
Indam-gyi Lake (p. 12). 

T o p o g ~ n p h z c u l  s u r ~ e , t / s  in Akyab district and Arakan Hill Tracts 
(p. 46); in Meiktlilil. Toungoo and Yamethin districts and in Karenni 
and the Southern Shan States (p. 50). 

15. Central India. 
Level l ing.  Hit41 precitliorl levelling of the new geodetic level net in the 

back direZion of line Bhopil to Niigpur (p. 13). 
Topographical  surveys  in Indore, Jaora a.nd Sitiilnau States (p. 39). 

16. Central Provinces. 
B o u n d w y  c lev~(~rcc l t ion  in Raipur district (p.  45). 
Level l ing.  High precision levelling OF the new geodetic level net in the 

back direction ( i )  of line fro111 Hhopiil t o  Xiigpur and ( i i )  from 
Katghora to Biliispur, part of line Raipur to Di~ltonganj (p. 13) .  

Y'opographicccl s u r o f y s  in ])rug district (p. 44); ill Raipur district (pp. 
43,4H). 

17. Eastern States. 
Frccmezuork. Triangulation in thuclh, K;~l ihnn~l i ,  Patna and Sonepur 

State8 (p. 45). 
Lerel l inq.  High precision lerellin,v of the new geodetic Ic.vel net, in the 

fore clirection, f r o n ~  Katghora to L)altong:~nj a11d in hock direction 
from Kntghora to  Bilfispur, both being parts of line Rnipur to 
naltorlganj (p. 13). 

Topograph icnl szLrt/e!jn in En.st:tr 8 tate (pp. 44,48); in Ktinker State 
(p. 44); in Kiilahandi State (p. 48). 

18. Gwalior. 
Topographiccrl surve!ls in Uwalior (p. 33). 

18. Hyderabad. 
Miacellaneozce. Fixing of position of wireless at,ation crt Tri~~lulgherry 

( p  37). 
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20. Madras. 
Framework .  Traverse in Kietna and West Godivari districts (p. 49). 
J~ i s c z l l aneous .  Correction survey on Madras-Orissa boundary (p. 48). 

21. ~ e p a l .  
Geodetic. Magnetic observations at  29 stations (p. 12). 

22. N. W. F. Province. 
A i r  surzjeys in Tribal Territory (Mohmand a.nd Dir, SwBt and Chitriil 

Agenc~) ,  North and South MT;~ziristiin Agencies, Dir Swat and 
ChitrBl Agency and [(ohat district (p. 35). 

Ccmtonnzent and ci ty  surveys .  Re-survey of Abbottabsd Cantonment 
( p  40). 

F r a ~ n e w o r k .  Traversing and levelling for cnntonlnent survey of Mardiin, 
Kollit and Peshiiwar Cantonments (p. 40). 

23. Orissa. 
Framerr-orfc. Triamgulation in GanjBm district (p. 45). 
2lliscellar~enus. Correction survey on 01-issa-Madras boundary (p. 48). 
Topo!/raphicuL surveys  in Korapnt district ( pp. 45, 48). 

24. Punjab. 
A i r  survey  in Bttock district (p. 35). 
Cunlonmen, t  a n d  c i t y  surve,t/s. Re-survey of Rswalpindi and Chakliila 

Cant onmerlts (p. 40). 
Fran~.culorlc. Triangulation and tra.versing in Dera Gha.zi KhLn district 

(p.  33). 
Rbverrri7? su rvey s  in Alnritsar district (p. 3.3). 
Topogr(~plt.icaL su.rveys in Dvra Ghlzi Xihiin, Gujrinwiila, Muzaffargarh 

and Siilkot districts (p. 32). 

25. Punjab States. 
Topogrclpi~iral survoys in B;i hiwalpur, Maudi and Scket States (p. 32) ; 

in Bnghal, Bhi~jji, Bilaspur and Tehri States of the Punjab Hill 
St,ltes Agency (pp. 32, 37). 

26. ~ s p u t i n a .  
Cantonntent and c i ty  surveys  of Partabgarh town (p. 37). 
Miscell(ineous. Fixing of position of wireless station a t  Jodhpur 

(p  37). 
Topo,qraphiccll survpys in Biindi, Jhalawiir, Kotah, Partibgarh, Tonk and 

Udt~ipur (Mewir) States (p. 39). 

27. Sind. 
Air S ~ I T U P ~  in Karlchi district (p. 34). 
Corret*liol~ s u r ~ l ~ ? ( s  in Karschi Guide Map areas (p. 34). 
F.runallurork. Triangu1:ltion for the provihion of ground control and the 

collection of ground information for air survey in Kariichi district 
(p. 84). 

L e v ~ l l i n g .  Preciae levelling from Sukkur to  Chnman to  determine the 
change8 in level cauaed by the earthquake of 31st May 1935 (p. 13), 
and for the use of the Sind Irrigation Departtnent (p. 53). 
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28. United Provinces. 
Cantonment and city s u r v e y s  in arld around Nair~i Tiil (pp. 37, 39) ; ori- 

ginal survey nf the Indian Military Academy, and skeleton plot of 
the Forest Kesearch Institute boundary a t  Dehra Diin and re-survey 
of the 4 cantonment biiziirs a t  Cswnpore (p. 40). 

F ~ a m e w o ~ k .  Traversing axid levelling for Cantonment survey of the 
Indian Military Academy, and the skeleton plot of the Forest 
Research Institute boundary at Dehra Dan, the Cantonment bazars 
a t  Cawnpore, the boundary of the notified area, Rikliikesh (pp. 40-41), 
and in  and around Nnini Tiil (p .  37). 

t ieo t le t ic .  Gravity observations at 1 station (p. 12 ) .  
Miscel laneous.  Fixing of ranges for emall arms a t  Rar~ikhet (p. 37). 
~opo(rraz~hical s u r v e y s  in Allnors and Garhwiil districts (pp. 37-38) 

~ e v i s i o n  surveys in Garhwiil district (p. 38). 



111.-ABSTRACT OF GEODETIC OPERATIONS. 
DIRECTOR :-Colonel C. M.  Thompson, I .A.  

29. General.-Besides geodetic work, the Director: Geodetic 
Branch, a d ~ ~ ~ i n i s t e r s  a t  Ilehra Diin 11-0. 2 Drawing Ofice, the Forest Map 
Ofice, a Printiu!! Section and a Piloto.-Zi?~co. Section, whose work is re- 
ported in Part 4 of this report, and also the following survey operations, 
which are reported in other parts of the  General Report :- 

Topogrctpliicul Survey carried out by No. 1 Par ty  (pnras.65-71). 
Canton.ment Su,-veys (paras. 72-76). 
Ili'ctini)lg Scliool (paras. 119-1 22). 

30. Geodetic.-Purely geodetic operations include miscellaneous 
and resei~rch, preparation and publication of records, ob- 

servirtory work (astronou~ical, n~agnetic, seismological and 111eteorolo- 
vic'~]), the measurement of geodetic bases, principal triangulation, geodo- 
0 

tic levelling, precise latitudes, longitudes, ;~zimuths,  gravity detern~ina-  
tions in all pilrts of Indi :~ ,  and prediction of tides a t  4 1  eastern ports 
between Suez and Singapore. 

l'hese operations are  full^ described in the annual Geodetic Report 
of the Survey of Indin which contains complete index maps and detailed 
results. The following is a brief abstract of the  geodetic operations 
described in the Geodetic Report of 1937. 

31. O b s e r v a t o r y  Section.-The usual magnetic, seismogra- 
phic and meteorological observations have been carried on, and the record 
of the longitude of Dehra Diin has been maintained by bi-weekly transit 
observations. Dr. J .de  Graiiff Hunter lias designed and sent from England 
a new form of relay for his aliutter transit, which has been brought into 
use. 

An o b s e r ~ ~ ~ t o r y  has been built a t  Agrn, in the compound of the 
Meteorological Department Upper Air Observatory, where a programme 
of observation of Iiltitude vari,ltion has been started. 

32. Computing Section.-The graphical adjustment of minor 
triangulation in military training areas for which grid triangulation 
pamphlets are required has been completed. 

A reac1,justmont of the primary triangulation of India and Burma 
has been started. This r e a d j n s t m e ~ ~ t  makes use of base lines, Laplace 
 station^ and new series which have been ohserved since the  first adjust- 
ment was made in :)bout 1580. Exccpt in Burma, there is no intention 
of using the reviqetl values for mapping purposes, the  object of the 
r~:tc!justment being to  ascertain the degree of accuracy of the values 
a t  present accepted, ant1 t o  provide new values for scientific purposes. 
In Hllrma, where ml~ch new work has been done, i t  may be necessary 
to adopt new va1ut.s. hut  these will not  be available for Rome yeara, 
pending the co~npletion of field work still in hand. 

Aesist:~nce has been gi\.on to S o s .  1,  14 and 15 Parties in the 
complitation of their field work. 
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The following publications have been prepared for the press and 
printed a t  1)ehra Don :- 

(a) Geodetic Report 1936. 
( b )  1,evelling Pamphlet 43 (reprint). 
( c )  Auxiliary Tables Part I11 (6th edition). 
( t i )  Levellir~g Handbook (3rd edition). 
( e )  Acldenda to 4 triangulation pamphlets. 

33. Tidal Section.-The tide-tables of the Indian Ocean for 1937 
for 69 ports were prepared and published as usu:ll in October 1936, a ~ l d  
advance predictions for 15 ports for 1938 were despatched in September 
1936 to the hydrographic departnlents of the U. K., 'Cnited States 
and Japan for inclusiou in their respective tide-tables. 

The tide-tables for 1938 were published in September 1937, and 
advance predictious for 1939 were despatched in the same month. 

Automatic registration of tides was continued a t  Aden, Kariichi, 
Bombay, Vizagapati~m, Dub'iit, Cillcutta, and Rangcon. Reports are 
no longer received from Colombo. Daylight tide-pole readings were 
co~~t inued  at, RhiIvn;lgar, Shortt Island (until July 1936), Chittagong 
and Akyab. The l<iingoon gauge bas been temporarily moved horn 
Brooking Strget +n Pule Pagoda Wharf. 

34. Gravity Observa t ions . -  (KO. 14 Party).-Observa tions to 
determine the force of gravity were made at 47 stations in Bengal, 
Assar~~,  BihiIr and U .  P. Tlarlsport was by rail. The observer was 
Mr. M. W. A. Hashruie. 

35. Magnetic Observations.-(No. 14 Party).-The magnetic 
dip arlcl horizorltal force wile observed at 205 stations spaced at one 
rilile iuterviils along two north and south lines crossing the epicentral 
nrea of the 1934 Bihiir earthquake. The observer was Dlr. Shyam 
Nilrain. 

36. Triangulat ion.-(So.  15 Party).-Connection was success- 
fully completetl this year between the Assi~m Longitudinal Series, which 
I ;~s t  year reached tlie unadrninistered K8ga territory K. W. of the 
Hukawng Virlley, the IJpper lrrawaddy Series and the Mand~llay 
RIeri lional Series. 

The ohserving detachment marched frorn Kamaing in Upper Burma 
through the Huknwng and Taro Vslleys to the Sangpiin Range, where 
observations conlnienced on 3rd December. They were accompanied 
by an escort of :<O Kachin Sepoys, provided hy the Burma Military 
Police. Myitkyinn. Two Li~mp  squad^ for stations on the Piitkai range 
111arched up fro111 the Assen1 fiide of the border, with an escort of 65 
rifl+)men of the 4th Battalion Aesam Rifles under the Conrmand of 
Csptnin F. G. C. &ll;rcnrtney, I . . \ .  

The survey party conai~ted of Captain C. A. K. Wilson, R.E., 
in cllarge, with (hlnputere S. C Dhar and Padam Singh nnd 61 inferior 
servantu. Surf e!-or S. ?;. Sllarma carrier1 out recnnnaiss:~nce dutieu. 

The country traversed hy the ueries comprised the lofty Snngpnn 
Range in nnn(1111inistered Kiiga territory, the derisely forest,ed liirchin 
hiphl:~nrls south west of the Hukau-ng Valley, the Indawqi ,  the largest 
lake in Burma, the almost nninhabitetl Laieai tract, and thc Shan State 
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of Singkaling Hk~ tn t i .  The average elevation of stations was about 
4,600 feet. The area has a variety of mineral deposits and includes the 
famous Jade Mines area of the Uppor U p .  

Permanent mule transport was used, but boats, elephants, carts, and 
local coolie labour all had to be employed at  various times. The local 
inhabitants, principally Kachin, though rather independent and much 
addicted to opium, were helpful. 

During Llecember a ~ r d  January work was hindered to some extent by 
dense clouds on the hills flanki~lg the Tanai Hka (Chindwin River). 
Rain fell in February, and apparently is to  be expected at that time of 
year. The haze also started at  the end of Fubruary, but occasional rain- 
storms enabled the observations to proceed. The health of the party was 
very good. There were a few cases of scabies, which is rife among the 
Kachius. Insects, particularly leeches, blood-blister flies and bamboo ticks, 
were troublt~some. 

Observations were concluded on 21st March and the observing detach- 
ment arrived back in Dehra Dun 011  4th April. 

Observations were made at 11 stations in all, using the Precision 
Wild Theodolite throughout, with an average triangular error of O".S(;. 

37. Levelling of High Precision.-(No. 15 Party). -Out of 
the total length of 15,800 miles proposed for the new geodetic level net 
of India, 9,480 miles have been co~upleted up to  date, 280 miles having 
been done in the back direction during 1936-37, in the line froul Bhopiil 
tn Niigpur and iu the Katghora to Biliispur portion of the line Raipur- 
D~ltong:.un j. 

During 19.36-37, 183 m'les of single levelling for the geodetic level 
net was also carried out in the fore direction in the Katghora to 
Daltongn~!j portion of the liuc 12nipur-D ~ltonganj. 

P t -CC~S~ Leaellzng --Froul Sukkur to  Chaman revision of part 
of line 101 and the whole of line .54 A and new leve l l i~~g  from Quetta to  
Chama'n, total 343 ~nilcns, was dot10 ill order to find out the disturbance 
caused by the earthquake of 81st M , L ~  19ii5. 

A!~scc~llancous Level1wg.-Heports uill be found under Section IX 
of thie report (p. 53). 



PART 3.-TOPOGRAPHICAL WORe. 

1V.-ABSTRACT OF TOPOGRAPHICAL WORK. 

38. The following tables indicate the progress achieved to  date in 
the topographical survey programme assigned to the Department in 
1905 and give details of the work done in the year under report. 

Table A shows the area of survey completed on various scales since 
1905, as well ns the approximate balance which reli~ains to cornplete 
the contoured topogr,lphical survey of India. The figures which were 
entered in the report for 1930-31 were found on re-examination to  be 
in;lccurnte, aud to  be incapable of calculation by 5 year periods for 
separate scales; consolitlated figures from 1905 to 1935 are therefore 
given. These figures also include the area of survey work done in 
Burma prior to separation. Now however that Burma has been separat- 
ed froru India, though the Survey of India will probably continue to 
survey Burma for  some time to  corue, the work there will no longer 
form p L ~ r t  of its functions as a departrrient of the Indian Government. 
The total area of survey work in Burma has therefore been shown separ- 
ately and the area surveyed in Burma each year after 1st April 1937, 
the date of Burma's separation, will be shown separately in future. 

Table B shows the area revised during the year under report. 
Table C shows in detail the survey operations carried out during 

the year under report, together with their cost rates. While every 
attempt is made to  calculate the cost rates accurately, i t  is extremely 
dificult to allocate "overhead charges" fairly to  the various classes of 
work, and rates of pay etc., will vary with the locality; the cost rates 
shown in the table 111ust therefore be considered to be approximate. For 
this reason, a column showing "out- turn l 1  is included in the table, which 
those familiar with survey organization will find very useful in esti- 
mating costs in subsequent years. 

The costs, shown for [napping and computationslare those incurred 
in the party etc., offices only, except where otherwise stated; publication 
charges, if required, may be aecertained from the Director, Map Pubii- 
cation, at Calcutta. 

89. Progress.--In the second page of the preface to this report 
will be found a brief outline of the rJcope of the topographical surveys of 
the department. The hopes exprefised in 1905-that modern maps 
on the 1-inch ~cn le  would be available for the entire Indian Empire 
within 2.5 years-are still far from realization in 1937, a little over half 
the total area of  India having been completed on that scale. In 1913, 
when it was realized that for various reasons it would be impossible to 
complete the 1-inch surveys in the time allotted, a scheme for the reduc- 
tion of the scale of survey in the less populous areas was sanctioned 
by the Secretary of State. 

In spite of the reductions in scale however, only a little over two 
thirds oE the country is as yet covered by rnodern maps. The tendency 
to revert to  the 1-inch scale in special circuinstancea, ~ u c h  as in areas of 
more than ordinary military, geological or engineering importance, thc 
necessity which frequently arisea to renurvey on the 1-inch scale areas 
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a]re.dy surveyed ou smaller scales, as they grow in importance, the 
for the comparatively frequent revision of existing surveys in 

the more populous areas and lastly but by no means least important, the 
recent urgent necessity for economy; all these factors have conspired to 
delay still I'r~rther the completion of the programlrle even as amended in 
1913. 

Original surveys in India since 1931, the year of retrenchment, have 
been carried out at  the rate of about 36,000 sq. miles per annum; on this 
basi9, some 14 years are still required to complete the programroe. 

The average out-turn for  Burma has been about 4,500 square miles 
and the area remaining for survey is 63,818 square miles which repre- 
sents at above rate another 14 years' work. 

The present position of the mapping of India is shown in the first 
two Index Maps a t  the end of this volume. 

Table A,-Progress of  Topographical Surveys since 1906, 

Table B.-Revision and Resurvey of above w o ~ k  during the year. 

India 1936-37, ... I 3.210 / 137 1 ...... 1 3.347 

Sq .  miles. 

1,25 1,404 

53,049 

34.323 

1,338,778 

198,703 

1,140,073 

482,847 

1,622,920 

Q and f -inch 
scales. 

Sq. miles. 

25,929 

15,706 

...... 

Survey years. 

1906-35 ... 
1936-36 ... 

1936-37 . . . 

Total8 to 1937 ... 

Deduct area8 for 
Burma to 1937, 

Totals for India 
to 1937 ... 

Bala.nce ~emainiwg 

Total programme 

l-inch end 
larger scales. 

Sq. miles. 

994,757 

18,790 

14.585 

?- and +-inch 
scales. 

S g .  miles. 

230,7 18 

18,553 

19.738 

1,028.132 

166,148 

872,984 

approximntely 
100,000 

269.009 , 1 41.635 
i 

43,656 

~126.454 

app.roximatcly 
180,000 

...... 

41,635 

approximately 
100,000 

I I 
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REPORTS, FRONTIER CIRCLE. 

(Colonel C. a. Lewis, O.B.E., LO 23-10-36. 
DIRECTOR :- 1,t.-Colonel E. A. Glemiie, D.s.0.' E.E., from 24-10-36 to 31-10-36. 

IColullel S. W. Ssctvi l lo Hamilton, D.s.o., from 1-11-36. 

40. Summary . -The  nuits administered by the Frontier Circle 
were ' A '  :lnd ' E '  Comp~inies, NO. 1 S  Party, and SO. 6 Drawing Ofice. 

41. Trainin?.-'Twelve soldier surveyors were under training in 
' A' Colnprtrly during ttle fidd season of whom three reverted to their 
regimeutu. 

42. Special.-The Director, Frontier Circle, visited the Head- 
qilarters o f  I -ar iou~ for~nntions, civil and military iu the mobilization 
in connectinn with the future programme of surveys of ' A '  Compally 
and S o .  18 (Air Survey) Party in the North-West Frontier Province and 
in the mobiliz~ttion area (P .  3) .  

The Oiticer in ch Lrge, No. 6 Drawin: Office attended a meeting of 
the Techt\ical Sub-committee of the Central Quetta Reconstruction Cum- 
mittee held i ~ t  Delhi on the 18th Decen~ber 1936 (p. 3). 

43. Areas surveyed.- 
3,085 squ:lre iniles of triangulation. 

3.59 linear miles of traversing. 
221 linear mi!es of settlement traverse. 

2,182 square miles of $-inch original survey. 
2,326 sqn;tre miles of 1-inch resurvey. 

508 sc1u:bl.e mile0 of 14-inrh resurvey. 
92 square miles of 3-invh correction survey. 

109 acres O F  32-inch special survey. 
70 acres of 64-inch special survey. 

Air surveil compilation bg ' E' Company and No. 18 (A i r  Survey) 
Pctrty. - 

436 square miles compiled (I-inch oriqnnl survey). 
348 square miles compiled (1-inch revleion survey). 

'A' Survey C o m p a n y ,  

f T,t,.-Colonrl 0. Slater, M.C., R . E . ,  to 29-6-37. 
( ) J f i c ~  Commnnciing.- Lipnt. C. A. Airldle, R.E., From 80-5-37 to 22-8-37. 

C I L P ~ .  J. B. P. A ~ ~ p v i n ,  R.E., from 23-8-37. 

44. General.- The prirty continued surveya in the Amritsnr, nera 
Ghiixi K'lBn. Gqjriinw~l:i, M ~ l z  ~ff~irgarh and S i ~ l k o t  districts of the Pun-jab, 
Bnhnwal ul.. Mi~nrli, an11 Suket States o f  the Pun,j.tb Statee and B&gh.~l, 
Hh;~iji, and Ri1:rspur of the Pun,j cb Hill St;ites Agamcy. 

Firlfl ;lenrlqn:lrter~ opcncd a t  Jheluln on 16th October 1936 and 
clgeerl 0 1 1  14th April 19.37. 

45. Personnel.-The average ~ t r r n c t h  of the party durinp the 
year w:tq 2 CIMR 1, 2 C1 I R N  TI. 5 U. S. officers, 37 Lower Suhordinatee 
and 12 soldier surveyors uuder training. 



SURVEY REPORTS, FRONTIER CIRCLE. 33 

Mr. Duni Chand Puri (Class 11) joined " A "  Company from No. 6 
Drawing Office in October 1936. 

Mr. Khushal Khan (U.-S. S. ) was transferred to No. 6 Drawing 
Office in June 1937. 

48. Areas surveyed.- 
130 square miles of triangulation. 
105 linear miles of traversing. 
221 linear miles of settlement traverse. 

2,326 square miles of l-inch resurvey. 
508 square miles of 14-inch resurvey. 

47. Field work was organised as follows :- 
Camp (I) under Lieut. C. A. Biddle, H.E. (Class I )  with Mr. I. K. 

Ponnappa (U.  S. S . )  and 12 to 1 5  surveyors completed 2,074 square miles 
of l-inch resurvey in sheet 39 K. 

Camp (9) under Mr. Khushal Khan (U. S. S.) and 3 surveyors com- 
pleted 254 square miles of 14-inch resurvey in sheet 53 E. 

Cam,p (3) under Mr. Sardar Khan (U. S. S.)  with Mr. Mohd. Akbar 
(U. S. S.), 1 surveyor, I draftsman and 6 second year soldier surveyors 
completed 254 square miles of 14-inch resurvey in sheet 53 A. 

Two first year soldier surveyors and one pupil were under instruction 
and did independent work in the same area. 

In  addition to the above 1 surveyor completed 252 square miles of 
1 -inch resurvey in sheet 43 L. 

F~amework.-Mr. I. K. Ponnappa (U. S. S.) and traverser Dial 
Singh completed 130 square miles of triangulation and 105 linear miles 
of traverse in sheets 39 J and H to supplement the framework for this 
season's and next season's area. 

Traversing.-At the request of the Punjab Government one traverser 
was employed on relaying and checking riverain base line stones ill 
Amritsar district. I n  all 221 linear miles of traverse was completed. 

48. OfElce work.-During the field season two drawing sectione 
of an avern.ge strength of 1 3  surveyors and draftsmen under Mr. 0 .  D. 
J:~ckson (Class 11) and Mr. D. C. I'uri (Class 11) completed 12 sheets 
of arrears fair mapping including two 8-inch sheets of the Dhullian oil 
drilling lease for the Attock Oil Company. During recess four drawing 
sections completed 15 sheets which included arren.rs from correction 
surveys of previous years. Hence total out-turn during the year 
was 27 sheets. 

'E9 Survey Company. 

l~irut.. J .  S. 0. Jelly, R.R., to  6-12-36. 
Omer Corntrtnnding.- 

LtL-Colonel L. H .  Jackson, I . A . ,  from 7-12-36. 

49. General.-The party carried out surveys in I<alst and Las 
Bela States of B:tluchi~tiin, and Knr~ichi dietrict of Sind, and also 8 

cada~tral  survey for town planning in Quetta City. 
Field headquarters opened tit Karachi on the 20th October 1936 

and closed on the 20th April 1937. Camp (1) remained in the field 
until the end of April. 



34 SURVEY REPORTS, FRONTIER CIRCLE. 

50.  Personnel . -The average strength during the year was  2 
Class I officers, 2 Class 11: 3 Vpper Subordin:~te oficere and 16 Lower 
Subordiniltes (excluding 3 clerks, 2 co~nputers and 15 reproduction 
section personnel). 

Lieut. J .  S. 0. Jelly, R.E.  was transferred to No. 18  Party from 24611 
May 1937. 

51. Areas surveyed.- 
2,955 square miles of triangulation. 

254 linear miles of traverse. 
2,132 square miles of 9-inch original survey. 

92 square miles of 3-inch correction survey. 
109 acres of 32-inch special survey. 

70 acres of 64-inch special survey. 
283 square miles compiled from air photographs (1-inch 

original survey). 

52. Field work was organised as follows :- 
Camp ( I )  under Lieut. D. E. 0. Thackwell, RE., from the 9th 

October 1936 and under Lieut. J. S. 0. Jelly, H.E. ,  from the 26th 
November 1936, with 5 surveyors completed the original survey of 1,063 
square miles on the 2-inch scale in Kalat and JAas Bela Statcs in sheet 
35 J. This camp was later reinforced by 2 extra surveyors. 

Camp (6) under Mr. Chowdhury Mohd. Aslam (Class 11) with 5 
surveyors completed the original survey of 1,069 square miles on the 
+-inch scale in K a l ~ t  State. 

Quetta Survey Detachment under Mr. Chiragh Shah (U. S. 8.) with 
3 surveyors completed the special survey of 109 and 70 acres on the 
32-inch and 64-inch scales respectively 'in Quetta City by the 10th 
January 1937. This detachment thcn joined the Company at Karachi. 

One surveyor completed 92 square miles of correction survey on 
the 3-inch scale with the ob,ject of bringing the 3-inch Guide Map of 
KarBchi up to  date. This work was carried out under the direct 
e u p e ~ i e i o n  of the Officer Commanding and was completed hy the 19th 
January 1937. 

Trian.gulution.-Mr. Mohd. Najamuddin (Clatre 11) triangulii ted 
2,578 square miles for $-inch survey in Kaliit and Las Bela State8 in 
sheet 35 K. Mr. Chiragh Shah (U. S. S.)  triangulated 377 srjuare 111i1es 
for the provision of ground control for air survey in sheets 8.5 P/2 and 6. 
Pari pnssu with his triangnl,rtion, he collectecl the necessary ground 
information. 

NO. 31 (A. C.) Sclua~lron, R A.  P., Karschi supplied vert'ic:il 
photographs with tho F/8 campra of 377 sc(nnrt. l~liles in J<i~.r%chi clistrict 
in sheet 35 P. 

Traverse.---)Ire L. R. FIow:u-d (U. S. S.) traverscfl 163 square miles, 
involving 2.54 linear lrlile~ of theodolite traverse, in Las Hela State in 
sheet 35 K. 

Mr. Chiragh Shah traversed 22 linear miles in Kariichi district ill  

a ion. sheet 35 P in conjunction with his triangul t' 
53. Office work.-3 eurveyors under Mr. V. D. Chopra (U. S. S.) 

were employed on fair mapping and miscellaneous work throughout the 
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tield season. During recess, fair mapping was divided into 3 sections. 
No. 1 sectiou under illr. blohd. Najamuddin (Class 11) consisted on an 
average of 5 surveyors, No. 2 secbion under Mr. Chowdhury Mohd. 
Asla111 (Class 11) consifited on an average of 4 surveyors and No. 3 
section under Mr. V. 1). Chopra (U. d. S.) consisted on an average of 4 
surveyors. 0: fair sheets of arrearc; mapping were completed throughout 
the j7ear. 

Mr. V. D. Chopra in addition to his other duties was einployed on 
sortir~g out, bringing up to date and listing the records of the Company, 
irlcludi~ig oftice copies, stocks of maps, "lirab files", indexes &c. 

54. lieproduction Section.-This section under Litho.-drafts- 
man Shahabuddin was employed on miscellaneous work throughout 
the year. 

No. 18 ( A i r  Survey) Party. 

O j i c e ~  Z I L  charge.-Captain It. C. N. Jeuney, R.E. 

55.  General.-Recess and field headquarters remained a t  Murree 
i i l~cl  Kisillpur respectively, the latter opening on 16th October 1936 
and closing on 12th April 1937. 

56. Personnel.--The average strcllgth of the party was 1 Class 
I, 3 Class 11, 3 Upper Subordinate officers, and 19 Lower Subordinates 
(excluding clerlcs and reproduction section personnel). 

57. Area's surveyed.- 
153 square n~iles compiled ( 1-inch original survey). 
348 square miles compiled ( l-inch revisioli survey j. 

58. Field work.- 
242 square miles photographed vertically. 
:3H5 linear iniles photcjgraphed obliquely. 

KO. 1 (Indian) \\ling Station, R .  A. P'., Kohat supplied vertical 
photographs with the Vjrj cninera of 242 square miles in tribal territory 
in sheet 88 H and obliclue photograph8 with the F18 cilllleril of 385 linear 
flying miles in tribal territory in sheet8 3S C;, H, and L for height 
determination. 

iTerticnl and obliclue photography in tribal territory in sheet 38 N, 
which was to ]lave been carried out by Xo. 2 (Indian) Wing Station, 
El. A. I?., Hisiilpur, could not be undertaken owing to technical and poli- 
ticnl reasons. 

59. Compilation.-Conlpilntion was carried out' in sheets 38 
G, H, L, S, and 0. A large part of t l ~ e  work was the contouring by the 
oblique ~uethnd of previouely conlpiled ontline coll~pilations in sheets 38 
('*, H, tincl 8 .  'l'hc a,rea colllpilecl for detail only was 172 square miles. 

60. Oface work.-On the average, five draftsmen under Mr. 
S .  C. Sen weru employed on fair n~upping :~ud  u~iscellaneoue work 
throughorit he year. 

5 fair ~ h e e t s  were completecl and subn~itted for publication during 
the year. 
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0 1. Photographic Equipment and Instruments.- 
The box of the M. I. 0 .  folding mirror stereoscope was redesigned, 

in col1:tboration with S. M. I. O., to form a level table when opened out, 
with provision for  holding down photographs under examination. The 
change was made to make the instrument more suitable for use by the 
army in the field and appears to have fulfilled its object. 

A Brunsviga Twin 13.2. calculating machine was received during the 
yeilr. 

62. Co-operation with the Army and R. A. F.- 
At the request of the Chief of the General Staff a Field Survey Sec- 

tion was formed under the command of Lieut. J .  S. 0. Jelly, R.E., for 
employment in the operations on the N. W. Frontier (Waziristiin) with 
2 surveyors, one computer, 25 I. 0 .  R's, and 6 followers. 

The Section reported complete a t  Bannu on 9th June and moved to 
Dosalli on 10th June. Captail] R. C. N. Jenney, K.E., was appointed to 
command the Survey Depot a t  Murree in addition to his duties as 0. C. 
No 18  Party. 

On July 12th, 13th, 14th and 15th Captain R. C. N. Jenney, R.E., 
explained methods of air survey to parties of pilots and air gunners from 
the R. A. F. Hill Depot, Lower Topa. 

63. Examination of Frontier Surveys.-The collection of 
data for this work commenced last year Waf3 continued this year and 
work completed to date, submitted to the Director, Frontier Circle. The 
nrea covered includecl all tribal territory and ad-jacent administered areas 
in the N .  W. F. P., excluding Ilir, Swiit, and Chitral Agency, and North 
find South Wnzirist~n which latter could not be undertaken due to 
militnry operations. 

64. Reproduction Section.-For detail of the work of repro- 
duction section see page 67. 
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No. 1 Party. 

blnjor G. H. Osmaston, KC., R.E., to 10-6-37 
Oficer in charge.- 

Capt. D. B. Crone, R.E., from l l-6-3i .  

65 .  General.-The party carried out operations in Central India, 
awalior, Punjab States, Riijputttna, and the United Provinces in sheets 
45 K, L, 0, andP ,  53 I, M, N, 0, and 6.7 B. 

The party also carried out survey, including preliminary tria~~gulation, 
for the production of a Guide Map of Naini TB1 and, a t  the request of 
the Partsbgarh State Durbar, a large scale survey of Partsbgarh Town 
on payment. 

Other operations carried out, on payment, consisted of fixing points 
for testing range-finders a t  Rsnikhet and the positions of wireless stations 
at Trimulgherry, Ahmadabad, Bombay, and Jodhpur. 

Contributions were received during the year towards their share 
of the cost of the party survey programme from the States of Bfinswt~ra, 
Bharatpur, Gwalior, Indore, Jodhpur (Miirwiir), Partabgarh, and Tonk, 
and final payment received from Tehri (Garhwiil) State for their state 
forest surveys. Surveys in the Himalayas were continued in Tehri State, 
and Garhwal and Almora districts in sheets 53 I, M, N, and 62 B. 

Owing to weather conditions survey operations in high mountain 
areas are possible only during spring and autumn, hence personnel took 
the field from September to November 1936 and again from April to 
June 1937. 

The field headquarters of the Party opened a t  Dehra Diin on 29th 
October 1936 and closed there on 6th April 1937, when it itloved to 
Mussoorie for the recess. 

The fair mapping of the Tehri State special forest maps and 
Himiilayan topographical sheets was continued a t  Dehra Dun under 
Messrs. F. J. Grice, J. C. Ross, P. S. Shinghal, and K. A. Sheikh 
(Class 11). 

86. Personnel.-The field strength of the party was 1 Class I, 
2 Class I probationers, 5 Class 11, 4 Upper Subordinate officers, 2 Upper 
Subordinate probationers, and 45 Lower Subordinates. 

67. Areas surveyed.- 
1,026 acres of 32-inch original survey. 

5 square miles of 8-inch original survey. 
70 square miles of l-inch original photo-survey. 

2,386 square miles of 3-incli oriuinal ,survey. 
P .  

137 square miles of #-inch revislon survey. 
9,12 1 square miles of $-inch original survey. 

88. Field work was organized as follows:- 
Hi8nz61nyns.-Autzl.mn (1936) scnson. 
(?amp ( 1 )  consiuting of Mr. K .  A.  Sheikh (Cl ; \e~  T I )  with 2 Rurveyors 

completed 260 square miles of original euryey on the a-inch sc:rle in 
sheet 53 N in the Kedirnsth area including the ci~tcl~ments of the 
K ~ l i  and Madhyarnaheshwar rivers above Ukhimath. 
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C a m p  (2 )  consisting of Mr. I. D. Suri (U. S. S.) with 5 surveyors 
completed 416 square miles of original survey on the 2-inch scale in 
sheets 53 M and X. The area includes the whole catcl~ments of tile 
Saraswati, Arwa and Alaknanda rivers above 31sna. This camp which 
contained several men new to high mountain conditions was seriously 
handicapped by the death of Mr. Suri on 9th October 1936, soon after 
the surveyors had reached their areas. 

Cnmtp ( 3 )  consisting of Mr. J. N. Kohli (U. S. S.) with 2 surveyors 
completed 368 square miles of original survey on the 2-inch scale in 
sheets 58 1, h1, and N to complete the northern area of Tehri State 
up to the Tibetan frontier in the Nelang area and also a small area 
near Jnmnotri. 

C a m p  ( 4 )  consisting of Mr. J. C. Ross (Class 11) with 1 Class 11, 
1 U. S. S., and 4 surveyors completed 345 square miles of original survey 
on the +inch scale in sheet 53 N in the area south and west of Trieiil. 
The catchment areas of the Birehiganga, Nandakini, and Ksliganga 
rivers were completed but bad weather and disaffection amongst the 
local coolies prevented the head waters of the Pindar river from being 
completed. 

Major Osmaston assisted by Mr. E. Shipton completed 117 square 
miles of &-inch reconnaissance survey round Nmda Devi in sheets 53 N 
and 62 B. Major Osmaston took photographs from twelve photo- 
theodolite stations in the Nand& Uevi " inner sanctuary " which provide 
material for mapping 70 square miles of the basin. 

Mr. Shipton also took photographs for the mapping of about 38 
square miles in the Rinti XBla. The remainder of the Rishiganga catch- 
ment area waa completed by Surveyor Fazal Elahi by planetabling on 
3-inch scale (102 square miles). 

Weather.-The camps and Major Osmaston left Mussoorie at the 
end of August 1936 i.e. towards the end of the monsoon and proceeded 
to the field. Cloudy conditions with frequent heavy rain and snowfalls 
continued till the middle of September. From then the weather gradu- 
ally cleared up, but i t  was not till the middle of October that really 
good weather was experienced south of the Great Himiilaya Range. 

The inhabitante of the higher villages from which the ma,jority 
of coolies mas drawn, leave for lower altitudes, because of the cold, 
about the middle of November. The period for survey after the 
monsoon is therefore very limited. The camps returned to Dehra Dun 
in November. 

Himii1ayae.-Spring (1937) season.-Survey personnel left Dehra 
Diin early in April 1937. 

Camp (1) consisting of Mr. J. C. Ross (Class 11) with 5 surveyors 
completed 519 square miles of original survey and 137 square miles of 
revision survey on the Q-inch scale in sheet 53 N. 

Cfccmp (2) consisting of Mr. J. N. Kohli (U. S. S.) with 3 surveyors 
and 2 K. E. officers on probation completed 344 square miles of original 
eurvey on the Q-inch scale in sheet 5.3 N. 

Surveyor Rtiola 1);rtta ~nrveyctl 134 ncju:bru r n i l v ~  on tho j-inch 
~ c ; ~ l e  in ylleete 53  N and ti2 B thus cuwpleting the area lei t u~lsurveyed 
by camp (4) in November, 1936. 
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MI-. r, S. Shinghal (Class 11) with 3 surveyors completed 5 square 
miles of originill survey on the 8-inch scille of Kilini Tal town and 
cantonment areas and surrounding country in sheet 53 017. 

R6jputiina, Central I n d i a  and GwaLior.- 
Callzp ( 5 )  consisting of Mr. T. M. C. Alexander (Class 11) with 

alessrs. A. G .  Qureshi and M. W. Kalappa (U. S. S.) as assifitants with 2 
U. S. S. probationers and 29 Lower Subordinates completed 9,121 square 

of original survey on the &-inch scale in the States of Bfindi, 
Gwalior, Indore, Jaora, Jhalawiir, lcotah, Partiibgarh, Sitiimau, Tonk, 
and Udaipur (Mewar) in sheets 45 K,  L, 0 and P. 

This camp also completed 1,026 acres of special survey on the 32-inch 
8cale, with contours a t  5 feet intervals of Partiibgarh city and surroundings. 

69. Extent and nature of country.- 
Hin~6lnyns.-The work was centred on Joshimath and consisted of 

the Aloknanda valley up to Badrindth and also the Dhauliganga and 
tributary valleys as far as the Niti pass on the Tibetan border. 

This area included the well known peaks of Nilkanta, Kiimet, Mana, 
Gauri Parbat, Hiithi Parbat, and Dfinagiri. Most of the higher areas 
were practically unexplored and many new features were surveyed for 
the first tirne. 

The country above 8,000 feet is snon-hound and uninhabited in the 
winter months, but well-built villages exist up to 11,000 feet and grazing 
grounds up to 14,000 feet are visited in the sun~mer. 

R ~ j p z ~ t i i ? ~ a ,  Central I n d i a  a n d  Gwali,or.- 
The country consisted mainly of low hill ranges and plateaux covered 

with scrub jungle and rather arid cultivated plains. 
In general, rocks lie on or close to  the surface of the ground, there 

is little soil and the  majority of water courses are dry and water is scarce. 
Water is obtained from wells ancl in so111e parts the shortage is o~~ercorne 
by damming the streams. 

There are few good roads and i~lthough many cart tracks exist, 
there are Illany places where these do not cross the steep hill scarps and 
coolies have to be used. 

70. Miscellaneous.-A few cases of malaria occurred in the 
Central India camp but otherwifie the health was gootl. 

In the Himiilayn~ the :~ltitude put a number of the older lihalasis out 
of ilction. The health of the surveyors was, on t,he whole, good though 
one or two suffered from stomach troul~les and 1;lcli of sleep. Mr.  I. 11. 
Suri (U. S. S.) died on the 9th Octoher 193(; on a glacier near the sourco 
of the Arwn river fro111 11e:~rt failure. He was engaged a t  the time in in- 
specting the work of one of hi8 surveyors. 

Surveyor Mia11 RIuhnn~n~ad was killer1 on the 24th May by falling inio 
a crevasse while working in thc Eios:~ Glacier. 

One kha la~i  nn(1 two  coolie^ died. 
71. Recess duties.-Fair 1n;ipping of the Hinliilaj7an and Tehri- 

Glnrhwal State forest sheets was continuetl an11 the fair mapping of the 
nrrn ~ u r v q ~ e d  hy c;lnlp ( 5 )  ant1 tlle Ih\T:li~li Tiil Crlii110 llill) W:IS taken up. 

70 .wlnare 111ile~ of the Knnda nevi 1,nsin W ; I H  surveyed from photo- 
graphs on the 1-inch H C I L ~ ~  hy the  Canndian n~ethod by Captain Crone 
and Sur~eyors  Hholn 1)atta am1 Hai Singh. 
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No. 20 ( C a n t o n m e n t s )  Detachment. 
Oficer i ~ r  charge.-Mr. A. J.  A .  Drake, D.c.M. 

72. General.-The detachment re- surveyed cantonments and 
their bsziirs on the 16-inch and 64-inch scales respectively, in accordance 
with the programme approved by the Engineer-in-Chief and the Defence 
Department. 

The field season commenced on 19th October 1936 and closed on 
30th April 1937, field headquarters remaining a t  Dehra Dun. 

Personnel.-The field strength, excluding the officer in charge, was 
3 U. S. Officers and 30 Lower Subordinates, including 4 draftsmen, 4 
computers and 2 clerks employed a t  field headquarters. 

73. Areas surveyed.- 
16-inch original survey. 

Indian Military Academy and skeleton plot of 
Forest Research Institute boundary, Dehra 
Dan. ... ... ... 318.0 acres. 

16-inch re-survey. 
Rlwalpindi Cantonment ... ... 6,494.4 acres. 

... Chaklala 1 1  ... 3,617.4 ,, 
... Abbottabad , f ... 1,615.9 ,, 

The above areas include overlaps. 
64-inch re-survey. 

... Riimalpindi Cantonment Bszars ... 230-1 acres. 
Abbottabad 11  9 1  ... ... 13.2 ,, 
Cawnpore 9 1  ,, (showing Hold- 

ings). ... ... ... 142.4 ,, 
74. Field work wse organised as follows:- 
Camp ( 1 )  with headquarters at  Chaklala and later a t  Cawnpore 

under Mr. J. A. Cnbral (U. S. S.) with 1 U. S. Officer, 7 surveyors and 
2 traversers, completed the detail survey of Chaklala, Abbottabsd, the 
biiz8rs at Cawnpore, and the advance traversing of the biizars a t  Cawn- 
pore. The detail survey of the Indian Military Academy a t  Dehra Dfin 
was completed by 2 surveyora before the commencement of the field 
season under the supervisiou of Mr. J. A. Cabral (U. S. S.) from recess 
headynarters. 

C'ccmp ( 2 )  with he:atlcluarters a t  Riiwalpindi under Mr. Bakhehi 
Harnam Singh (U. S. S.) with 10 surveyors and 2 traversers, completed the 
detail survey of Rirwnlpintli and the advance traversing and levelling of 
Mardiin, KohBt and Peshlwar Cantonments. 

75. T r a v e r s i n g  and Levelling.-39.8 linear miles of traversing 
and 1.7 linear miles of levelling were co~~lpleted for the current sea80n10 
aurvey at Cawnpore and Rrtwnlpindi. 

229.7 linear rnilee of traversing and 62.9 linear miles of levelling 
were completed for the next fleason's survey. 

16.1 linear miles were tt-aversefl in connection with changes of 
cantonment bountlaries of Lahore and Cawnpore, and the position of a 
new boundary pillar was fixed a t  Nowshera. 
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7.9 linear miles were traversed a t  Rikhikesh to fix the boundary of 
the Notified Area at the request of the President of the Committee. The 
northern portion of this boundary was not fixed as it is atill in dispute. 

Nine range testing points were fixed a t  Mardan at the request of the 
Officer Commanding, Guides Cavalry (10th Q. V. O., P. F.). 

76. Recess duties.-Fair mapping was allotted to two main 
sections during recess under Messrs. J. A. Cabral and Bakhshi Harnam 
Singh, the latter also supervising the computation section. 

A section of 4 draftsmen and 4 computers under the supervision 
of the Officer in charge, was employed throughout the field season to 
deal with arrears of mapping and computations of the advance frame 
work. 

30 sheets on the 16-inch scale and 9 sheets on t,he 64-inch scale 
of Jubbulpore*, Nasiriibad*, Dehra Dun*, Fort  Sandeman*, Dharms~la*, 
were completed and sent for publication, while 20 sheets on 16-inch scale 
and 16 sheets on 64-inch scale of Hiiwalpindi, Chakliila, Abbottabad 
and Cawnpore and of the Indian Military Academy with a skeleton bound- 
ary plot of the Forest Research Institute, comprising the current season's 
mapping were partially completed. 

The computations of the traversing and levelling carried out in the 
season were also completed during recess. 

* Arreara mapping. 
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DIRECTOR:-Colonel F. J. M, King, R.E. 

77. Summary.-The utlits administered by the Eastern Circle 
were Nos. 4, 5 and 19 Parties, and No. 5 Drawing UtFice. 

The Director, Eastern Circle, also acted as technical adviser to the 
Government of Assunl till 31st March 1937. 

78. Areas surveyed.- 
3,295 square miles of &inch original survey. 
8,467 square miles of l-inch original survey. 

5 square miles of 4-inch special survey. 
1 .4 square miles of 4-inch special forest survey. 
22 square miles of 16-inch special air survey. 

5 linear miles of boundary demarcation by planetable 
traverse. 

3,067 square miles of triangulation. 
3,866 square miles and 727 linear miles of traverse. 

540 square miles of supplementary triangulation. 
62 square miles of triangulation for 16-inch special air 

survey. 
44 linear miles of traverse for 16-inch special air survey. 

138 linear miles of tertiary levelling for 16-inch special air 
survey. 

900 square miles of reconnaissance. 
79. Air Survey.-The work done in connection with the air 

sumey of Jnmshedpur is described in No. 5 Party's report ( p .  45). 
80. Training.-There were 5 probationers of Class I1 Service 

under training all of whom were confirmed in their appointments. Also 
3 U. S. probationers who were transferred to this Circle, were under 
training. 

No pupils were recruiter1 during the year under report. 
8 1. Special.-The Director, Eastern Circle, inspected No. 6 

(S.I.) Independent Party in the field. 

No. 4 Party. 

8 2  General.-The party continued surveys on the 1-inch scale 
in Bhfigalpur, Purnea nncl Snntfil Pargann~ clistricts of Bihiir and Miilda 
district of Eongal in sheet 72 0, and carried out traverse in advance for 
~ubsequent survey i n  Bhiignlpur: Darhhanga and Muznffarpur districts of 
Bihiir in ~ h e e t s  72 F anrl J .  

Field heall(1uarters opened at  Bh%ga,lpnr on 16th November 1936 
and closed on 14th April 19.77. 

83. Per00nnel.-The field ~ t r e r ~ g t h  con~isted of one Class 1 
officer, 4 Class 11 officers, 4 Upper Subordinate officers, 3 Upper Subor- 
dinate probationers under training, 25 surveyors, 3 traversers, 6 
computers, 3 clerks and one store-keeper. 
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Messrs. J. L. Sahgal and Ct. H. Khan (Class 11) joined the party in 
October 1936. 

Messrs. A. R. Quraishi and Abdul Ahad (Clam 11) were transferred 
to No. 12 Party in October 1936. 

Mr. F. M. Hawley (Class 11) rejoined from leave out of India in 
November 1936. 

84, Areas surveyed.- 
3,866 square miles of traverse. 
4,299 square miles of 1-inch original survey. 

85. Field work.-was organised as follows :- 
Camp (I).-Mr J .  L. Sahgal (Class 11), assisted by Mr. G. H. Khan 

(Class 11) up to  31st January 1937, with 1 U. S. officer, 1 U. S. proba- 
tioner and 9 to 10 surveyors completed 1,592 square miles of original 
survey on the 1-inch scale in sheet 72 0 in Bhagalpur and Purnea districts 
of Bihar and Mdda district of Bengal. 

Camp (2)-Mr. J. C. Berry (Class 11) with 1 U. S. oficer, 1 U. $. 
probationer and 7 to 8 survey ore completed 1,866 square miles of original 
survey on the 1-inch scale in sheet 72 0 in Bhagalpur, Purnea and Santiil 
Pargnnas districts of Bihsr and Malda district of Bengal. 

Camp ($).-Mr. F. M .  Hawley (Class 11) with 1 U. S. officer, 1 
U. S. probationer and 7 to 8 surveyors completed 1,341 square miles of 
original survey on the 1-inch scale in sheet 72 0 in Bhagalpur and Purnea 
districts of Bihiir. 

Camp (,$).-Mr. J. R. Chibbar (U. S. S .  ) to  6th February 1937 and 
Mr. G. H. Khan (Class 11) from 7th February 1937 with 4 traversers and 
4 computers completed 1,37 2 linear miles of theodolite traverse, covering 
on area of 3,866 square miles, for 1-inch surveys in sheets 72 F and J in 
Bh~galpur, Darbha,nga and Muzaffarpur districts of BihBr. 

86. Description of country.- 
The Ganges flows through the area from west to south-east dividing 

it into two parts which p r e ~ e n t  very different characteristics. South of 
the river the R5jmahiil hills rise steeply from the plain to  a height of 
about 2,000 feet above sea-level. West of these. hills the country falls 
away in undulations broken by isolated hillocks and ridges. North of 
the river is a flat alluvial plain intersected by rivers and innumerable 
natural drainage channels. Parts are low-lying and are never completely 
dry. 

With the exception of the hills tho greater part of the area is exten- 
sively cultivated and thiclily populated. Road and railway communica- 
tions nre good. 

87. Miscellaneous.- 
The health of tho party wns fairly good. There wer & few cases of 

malaria and two khnlasis died. 

88. Recess duties.-The 16 1-inch  sheet^ surveyed during the 
field senson were fair-n,appetI during E!CeRA by three sections under 
Me~flrs. J. L. Snhgnl, ,I. C. Berry and F. M. Hawley reflpectively. 

Traverse compnt:ttions were co~npletecl under Mr. G .  H. Khan. 
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No. 5 Party. 

Captain I. H .  R. Wilson, R.E., to 13-11-36, and from 26-4-37. 
Lt.-Colonel F. B. Scott, I.A., from 14-11-36 to 9-4-37. 
Mr. B. N. Sahn, M.SO., from 10-4-37 to 26-4-37. 

89. General.-Topographical survey on the scale of 1-inch to 
a mile was continued in the Drug and Raipur districts of the Central 
Provinces, the Koraput district of Orissa and in the Eastern States 
Agency, in sheet 64 H. 

Triangulation for topographical survey was carried out in the Ganjsm 
district of Orissn and in the Eastern States Agency in sheet 64 P. Some 
triangulation was done to connect the existing traverse data of Jamshedpur 
town to  Survey of India triangulation. About 138 linear miles of tor- 
tiary levelling was run to  fix heights for  the air survey of Jamshedpur 
town, and about 44 linear miles of traversing covering about 22 square 
miles was run to fix points in the same area. Inking up of the rectified 
prints for the maps of tbis area was carried out on the ground, contours 
being entered where necessary. I n  addition a special rapid contour 
s u ~ e y  of zr small area near the Dimna naln, north of Jam~hedpur,  was 
carried out. 

About 5 linear miles of the village boundary of Kumarmaro in 
the Dhamtari Tahsil of Raipur district was demarcated. 

Field headquarters remained a t  Raipur; the field season opened on 
6th November 1936 and closed on 14th April 1937. 

90. Personnel.-The field strength consisted of the o5cer in 
charge, 6 Class I1 officers, 6 U. S. officers, 25 surveyors, 1 traverser, 8 
computers, 3 clerks and 1 store-keeper. 

91. Areas surveyed.- 
3,067 square miles of 1-inch original survey. 

22 square miles of 16-inch special air survey. 
5 square miles of 4-itich spccial survey. 
5 linear miles of boundary demarcation by planetable tm- 

Verse. 
3,067 square miles of triangulation for &-inch and 1-inch survey. 

62 square miles of triangulation for 16-inch special air survey. 
138 linear miles of tertiary levelling for 16-inch special air 

survey. 
44 linear rniles of traversing for 16-inch special air survey. 

92. Field work wtrs organised a~ follows:- 
Camp (I).-Mr. B. N .  Saha (Class 11) with Mr. K.  C. Gostkin (Class 

11) up to 11 th January 1937, 2nd 8 Rurveyors coznpleted 8135 srjuare miles 
of original survey on 1-inch sc:lle in sheet 64 H falling in Drug and 
Raipur districts, and Kiinker State. The surveyors ill this c:lnip were 
under training. 

Camp ($).-Mr. C. T .  Hurley ( C l a ~ s  11) with ICle~~rs. A .  R. Khan 
nntl S. B. P. Mathur (U. S. S.) an(l I) ~ n r v e y o r ~ ~  conipletecl 1 , I  1 (i srlunre 
miles of original Rurvey on I-inch scale in ~ h e e t  64 H falling in I)~-ug 
district anrl Ktinker and E n ~ t a r  Stnteq. 
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Camp (3).-Mr. M. A. Khan (Class 11) with Messrs. I. H. Nnquvi 
and G. S. Sidhu (U. S. S . )  and 7 surveyors completed 1,116 q u a r e  miles 
of original survey on 2-inch scale in sheet 64 H falling in Raipur (C. P . )  
and Roraput (Orissa) districts and in Kanker and Bastar States. 

Triangula1ion.-Alessrs. H. H. Phillips and Tirlochan Singh (Class 
11) and Mr. Mohabat Ali (U. S.  S . )  completed the  triangulation of 3,067 
square tniles in  sheet 64 P falling in Gaqjiim district and in Baudh, 
K~liihandi, Patna and Sonepur States. 

Janzshedpur Air Survey.-Mr. Muzaffi~r Hussain (U. S.  S.) with 3 
surveyors, 1 traverser and 1 cornputer completed the groundwork for 
the 16-inch special air survey map of Jamshedpur. This consisted of.- 

( a )  62 sclua,re miles of triangulation to  connect the  traverse 
Ion. framework t o  survey triangul. t' 

(b) 138 linear miles of tertiary levelling run to  fix spot heights 
in the congested town area, anti to  control the contouring 
of the  more open areas. 

(c) 44 linear miles of traverse covering about 22 square miles. 
(d) Inking up  and contouring 61  16-inch rectified blue-toned 

enlargements on correctostat paper, comprising 12 sheets 
of the town and surrounding country. Inking up of blue- 
toned enlargements enables drawing blue prints to  be pre- 
pared by direct photography. 

In  addition t o  this a t  the  request of the  Tata Iron & Steel Company 
Limited, one surveyor was deputed t o  carry out a rapid contour survey 
on 4-inch scale ( 1 0  feet intel.v;tl) of an area of about 5 square miles 
near the Dimna nala in the Manhhfim district, just north of Jnmahedpur. 

Kz~nzarnznrcc bou?it ln?~y rJc?nnrctrtio?,.-At the request of the  
M:llguzar of Kurnarm;~rn village (Rnipnr dihtrict) Mr. G. S .  Sidhu 
(U. S. S . )  was deputed t o  relay aljout 5 nliles of the  boundary of 
the village, falling in sheet 64 H11.3. This was done by planetable 
traverse on the  16-inch sca,le, the line being rc1;ryetl fro111 the boundary 
shown on a trace of an old settlement map. 

93. Description of count ry . -The  area under survey consists 
mostly of flnt-topped hills and unclulating grouncl covered with fairly 
dense jungle, interspersetl with piktches of cultivation in wl~ich the tree 
growth is often :hs dense as ill uncultivated areas. The diificulty of 
r~la!<ing fixings by resection ~~ecessit;rt,ecl a great  deal of plane-ti~ble 
traversing, and progress was consequently ~ l o w .  The nortliernmost 
portion of the :ires is an  open cultiv;~ted pli~iu. 

94, Miscel laneous . -The 11c:lltll of the  party was not  good 
except in camp (1) which wns working in the e:lrly part  of the season 
in the open northcrn plain. A l i~rge  proportion of the  personnel who 
commenced work in ,jungle-clad arcit snflered from ~nalaria. 

95. Recess dut ies . -The party mas orgnnised in two drawing 
 section^ under Messrs. C. T. Hnrley and IVI. A .  Khan (hot11 Cl:~ss II) ,  
which cotnplctecl the tlrawing of the 11 sheets snrveyed. Mr. B. N. Snhn 
(Clnss IT) wns in ch:~rge of the drawing ha11 and typers. : ~ n d  he also 
~upervised t,hct c1r:iwing of tlic .ln~nsl~etlpur air slirvey work which was 
c:~rrietl out under Mr M~~znftkr Husair~ (U. S. S ). All the fair drnwing 
wn8 completed I)y tllc end of recew. The cornputation section undor 
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Mr. G. S. Sidhu (U. S. S.) till 15th July 1937, and then under Mr. S.B.P. 
Mathur (U. S. S.) completed all the triangulation computations in hand. 
Messre. H. H. Phillips and Tirlochan Singh (Class 11) and Mr. Mohabat 
Ali (U. S. S.) completed their own triangulation computations. 

No. 12 Party. 
Lt.-Colonel T. M. M. Penney, R.E.,  to 3-1-37. 
Capbein I. H. It. Wilson, R.E.,  from 4-1-37 to 25-4-37. 

Olfirer in chni.ge.- 
Mr. W. H. Strong, M.B.E . ,  from 26-4-37 t o  18-5-37. 
Captain R. H. Snms, R.E.,  from 19-5-37. 

98. General.-The survey operations of the party in sheets 84 B 
and 8 4 C  included the survey of parts of Chittagong district and 
Chittagong Hill Tracts of Bengal on the 1-inch and &-inch scales, part 
of Akyiab district and the completion of t,he Aritkan Hill Tracts of Burma 
on the 4-inch scale; also 2.4 square miles of &inch special forest surveys 
in Akyab district. 

Triangulation and traverse for future 1-inch surveys were carried out 
in Noiikhali and Chittagong districts and Chittagong Hill Tracts of 
Bengal in sheets 79 N and 0 and reconnaissance for triangulation in 
1937-88 in Go~lpBra district and GSro Hills of Assam. 

The field headquarters of the party opened a t  Cox's Biizar on 4th 
November 1936 and closed on 9th April 1937. 

97. Personnel.-The strength of the party wns 1 Class I, 8 
Class I1 (including 3 under training), 4 Upper Subordinate officers 
and 45 Lower Subordinates including 34 surveyors. 

98. Areas surveyed.- 
3,295 square miles of 4-inch original survey. 
1,101 square miles of 1-inch original survey. 

1.4 square miles of 4-inch special forest survey. 
540 square miles of snpplementary triangulation for 1-inch 

survey. 
727 linear miles of traversing. 
900 square miles of reconnaissance. 

The trinngulation was necessary to supplement parta of last season's 
work, which waR not considered sufficient. 

99. Field work was organised a8 follows.- 
Clamp (I).-Mr. W. H. Strong, M.n.E. (Class 11) with Mr. M. M. 

Ganopothy (Class 11) as in~tructor  to throe Class I1 officers under train- 
inw and 6 surveyors completed 1,109 equnre miles of original survey on "' 
4-~nch scale in aheet 84 C. OE this area, 1.4 square miles was also comple- 
ted on the 4-inch ecnle as o special forest survey. 

Camp (2).-Mr. K. I,. Dhawan (Clns~ 11) with 8 surveyorR completed 
1,105 s q u ~ r e  mile8 of original survey on &-inch scale in sheet 84 C. 

Canap (3).-Mr. A. R. Qurni~hi (Class 11) with Mr. S. K. auha 
(U. S. S.) and 9 surveyor2 completed 553 square rniles of original Rurvey 
on the 1-inch ~cnle  and 55.3 square milee on the 4-inch scale in Rheet 84 C. 

C a m p  (/,).-Mr. A. Ahad (Class 11) with Mr. A. P. Dottta (U. S. S.) 
nnrl 11 enrveyors, complete,l 548 flclnere mile8 of originnl Aurvey on the 
1-inch male and 528 q u a r e  miles on the 3-inch scale in sheet 84 B. 
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In camps (3) and (4) blue print reductions on the 1-inch scale of 
part of Chittagong district were utilised to advantage. The material for 
these blue prints was obtained from the latest Thiina maps on the 1-inch 
scale and from the 4-inch air surveys of the hill portions of Chittagollg 
district. 

Triangulation.-Mr. Hari Singh (U. S. S.) carried out supple- 
mentary triangulation of some 540 square rlliles in sheet 79 N and recon- 
naissance of 900 square miles for triangulation to be done in 1937-38 in 
sheet 78 G. 

Traverse.-Rigorous traverse was carried out over the whole of 
sheets 79 N and 0 for the 1-inch survey for season 1937-38. 

A total of 727 linear miles of traverse was completed by the party. 
100. Description of country.-The area surveyed in Camps (1) 

and (2) fell mainly in Burma-the Arakan Hill Tracts and Akyab district. 
The western portion fell in Chittagong Hill Tracts, a large part of which 
consisting of the reserved forests of Miitiimuhari, Rankhiang, and Sangu. 

The country is divided by parallel .ridges running north and south 
and rising from sea level to about 4,000 feet. There were no topo- 
graphical intricacies in the country but the entire area was covered with 
dense jungle. 

There was a fair amount of jh.iim land which was a great help to 
surveyors but there were practically no communications. 

Camps (3) and (4) area lay in the foot hills of the Chittagong Hill 
Tracts and the open plains of Chittagong district. The drainage in the 
foot hills was tortuous and much traversing was necessary. There was a 
quantity of jhiim land which helped the work, and communications were 
fairly good. 

101. Miscellaneous.-- 
Health.-There were several cases of severe malaria and most of the 

men in the party had had an attack or two sometime during the season. 
In Camp (1) an interpreter died very suddenly from some form of stomach 
complaint which may have been cholera. 

Weather.-Throughout the season the weather remained fair. 
E'tcuraa.-Most of the area abounded with big game, herds of wild 

elephants were seen, and in tlre Chittagong Hill Tracts and Burma there 
were also tiger, leopard, bear, and the slrlaller species of deer. 

Jungle fowl and pheasants in profusion were to be found in the hills 
and snipe and duck in the low country in Chittagong district. 

102. Recess duties.-The party was organised in two drawing 
sectioils under Messrs. A. R. Qurnishi and A. Ahad (both Class 11). 

Mr. W. H. Strong, M.B.E.  (Class 11) was in charge of the drawing 
hitll, and supervi~ed tho work of the two drawing sections. 

The four &-inch eheets, four I-inch sheets and the two m a l l  blocks 
of reserved forest surveyed during the se:lson were fair mapped. 

The computations for the triangulation and traverse carried out 
during the tield season were completed by the end of recess. 



VII1.-SURVEY REPORTS, INDEPENDENT PARTIES. 

103. 30s.  6 (South Iudin) and 10 (Burma) Illdependent Parties 
were acl~ninistered directly by t,he Surveyor General. Their mapping and 
survey areas were approxi~~lately the same as those of the former 
Southern and Burma Circles respectively, abolislletl in 1932. 

No. 6 (South India) Party. 

104. General.-The Party continued surveys on 1-inch and 
4-inch scales in Orissa and Bastar and Ksliihandi States of Eastern 
States Agency. Theodolite traverse was completed for the control of 
next season's 1-inch survey in Madras. Party field head-quarters was 
at  Viziano garam. 

105. Personnel.-Fielcl strcngtll was 1 Class I, 3 Class I1 
and 6 U. S. S. officers, 45 surveyors and nu attached Military Sub- 
Assistant Surgeon. 

The strength of the permanent Drawing Section at  Bangalore 
engaged on compilecl mapping, computing, and miscellaneous drawing 
was 1 Class I1 ancl 2 U. S. S. officers, 5 draftsmen, 9 surveyors, and 
2 computers. 

Mr. N. S. Htlrihnra Iyer (Class 11) joined the Party a t  Bangalore 
on 27th March 1937 from No. 2 Drawing and Forest Map Office. 

Mr. M. D. Nangia (Class 11) proceeded on 5 months leave ex-India 
on 20th April 1937. 

One U. S. S.  officer joined the Party from No. 1 Party and one 
U. S.  S. officer was transferred to  No. 10 (Burma) Party. 

106. Areas surveyed.- 
1,68 2 square rniles of 1 -inch original Nurvey. 
2,804 square miles of &-inch original survey. 

178 linear miles of boundary survey. 
787 linear miles of theodolite traverse for control of approximately 

2,327 square miles of future 1-inch survey. 
107. Field work was organised as follows :- 
Camp (I).-Mr. M. D. Nangia (Class 11) with 1 U. S. S. officer 

and 12 surveyors completed original survey on 1-inch scale of 561 square 
miles of Bastnr State and Kornput district of Orissa in sheet 65 I. Also, 
original survey on &-inch scale of 561 squ:tre miles of Koraput district of 
Orisea in ~ h e e t  65 I .  

Camp (2).-Mr. M. R. Nair (Claw 11) and 7 surveyors completed 
original aurvey on &-inch scale of 1,123 scluare miles of K~lshandi  
State and Koraput district of Orisea in sheet 65 I. 

Cnmpe (3) & (4).-Mr. Muhammad Abdul Azim, 1.D.FI.M. (U. S. S.) 
and Mr. K. B. Muthann:~ (U. 8. S.)  with 8 surveyors completed original 
survey on )-inch scale of 1,120 square miles of Kelshandi State, 
Koraput district of Orism and Raipur district of Central Yrovincee in 
sheet 65 I. 
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Camp (5).-Mr. P. A. Thomas with 1 U. S. officer and 16  surveyors 
original survey on 1-inch scale of 1,120 square miles of 

K&l&handi State and Koraput district of Orifisa in sheet 65 M. 
fiaverse. -Messrs. M. L. Kohli, 1<. B. J lut l~anna and A. Shatnanna 

(U. S. S.)  completed 787 linear miles of theodolite traverse in the Kistna 
and West Godivari districts of Madras. 

108. Description of country.-The country surveyed consists 
for the most part of sparsely inhabited wooded hills with narrow culti- 
vated valleys extentling into cultivated and in parts heavily forested 
riverain plain. Water is generally plentiful. Communications are poor. 
Such roads as have been built avoid the hills where coolie transport 
has to be depended on entirely for the transport of baggage. 

109. M i s c e l l a n e ~ ~ ~ . - T h e  whole area is malarious. No period 
is considered entirely free from the possibility of infection. Local 
opinion favoured the period November to March as the b e ~ t  survey period 
in the open riverain plain and January to  April as the best period in the 
hills. The programme of work was arranged accordingly. Quinine 
prophylactic measures were taken. Some me~nbern of the Party again 
suffered from m:~laria, but the sick figures showed an improvenlent on 
the previous year when the general health of the Party was poor. 

110. Recess duties.-Fair mapping of the season's original 
survey was completed by two Sections under Mr. M. R. Nair, and 
Mr. P. A. Thomas. A Section under Mr. N. S. Harihara Iyer assisted by 
Messrs. Muhammad Abdul Azim, I .D . s .M. ,  and K. B. Muthanna re-drew 7 
Frontier Circle 1-inch sheets which had been corrected in the field by 'A' 
Company. Mr. N. S. Harihara Iyer also supervised the work of the 
Co~nputing Section. The Drawing Section under Mr. E. N. Natesan, 
completed the fair mapping of the Bangalore Guide Map and was 
engaged on compiled mapping throughout the year. 

No. 10 (Burma) Party. 
Cspt. J. B. P. Angwin, R.E., to 6-11-36. 

O&er in charge.- 
Major (3. F. Heeney, R . E . ,  from 7-11-36. 

11 1. General. -The party continued topographical surveys on 
the 1-inch scale in Upper Burma and the Southern Shan States. A 
small reserved forest extension in Pegu district was also surveyed on the 
4-inch scale. 

Party headquarters opened at  Meiktila on 19th November and 
closed on 5th May. 

After the separation of Burma from India on April 1st the party 
was pa.id for entirely by the Government of Burma; but the Surveyor 
aeneral of India contiliuetl t o  exercise technical and administrative 
control. 

112. Personnel . -The field strength coneiated of 1 Class I, 3 
Claas 11, 3 Upper Subordinattee, and 28 Lower Subordinates. In  addition 
a Drawing Section consisting of 1 Class I1 Officer, 10 draftsmen, 4 
surveyors, and 1 computer remained behind in Maymyo in the compiled 
mapping section of the party. Of these, 4 surveyors would normally 
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have been on the tield strength but had to  remain behind to complete 
the previous season's primary mapping which h id  been delayed on 
account of the claims to personnel of the Sino-Rurmcae Bounditry Survey 
Party. 

I n  March it became evident that the triangulation being carried out 
for next season's work would require considerable supplementi l~~ by 
traverse. A traverse camp was therefore formed under Mr. A. K. Sen 
Gupta (U. S. S.)  who had been left iu Maymyo for the first part of the 
season, and at the same time two surveyors and a computer were called 
out t o  the field from M a p y o  to assist travel-sing innd to llelp on 
topographical work which was rather behindhand. 

113. Areas surveyed.- 
4,656 square miles of triangulation for 1-inch survey. 

11 linear miles ol traversing for 4-inch special forest survey. 
347 linear miles of traversino- for 1-inch survey. 

n. 
3,931 square miles of 1-inch original survey. 

534 square miles of 1-inch correction survey. 
0.8 square miles of 4-inch special forest survey. 

114. Field work was organised as follows:- 
Camp (I).-Mr. F. W. Smith (Class 11) and 10 surveyors completetl 

the 1-inch original survey of 1,678 square rniles in Karenni, the Southern 
Shan States, Toungoo and Tsmethin districts in sheets 93 1) ancl 94 A. 

Camp (2).-Mr. C. P. E. D;~venport (Class 11) ancl 9 surveyors 
completed the 1-inch origi~lal 8Urlrry of 1,192 square milea arid 1-inch 
correction survey of 204 square miles in Yanlethin district and the 
Southern Shan States in sheet 93 D. 

Camp (3).-Mr. D. X. Siiha (Clnss 11) with 8 surveyors con~pleted 
the 1-inch original survey of 1,Ot;l squ:tre miles and 1-inch correction 
survey of 330 square miles in Meiktila and Ynlnethiu districts and the 
Southern Shan States in sheet 93 D. 

Mr. A. K. Talapatra surveyed th(b Salu Extension Reserve Forest in 
Pegu district (0.8 square miles) on a scale of 4- i~~chcs  to a mile in 
eheet 94 C. 

T~aversin9.-In March a traverse camp was formed. Mr. A. K. 
Sen Gupta was in charge and was a~aistetl hy one traverser and one 
computer and the four trinngnlators referred to below. The function 
of this section was to fix points by traverse to supplement the morli of 
triangulatore in sheets 94 A 2nd B. In doing this 847 linear miles of 
traversing were run, for the most part through low hills covered with 
dense jungle. 

In  addition to the above Mr. A. I<. Talapntm ran 11 linear miles 
of traverse to provide a frame work for his 4-inch Rurvey in the Salu 
Extention Reserve Forest. 

Tricmgu1rction.-Me~srs. H. K. Kar, A. K. Tnlapatm (U. S. S.) and 
eurveyors Iqbnl hIuh:immad and Saiyirl Muhammad Buksri carried out 
4,656 square miles of triangulation for 1-inch surveys in sheeta 94 A, B 
and C. Much of the country coneiste(1 of low hills covered with dense 
jungle with practically no outstancling features, ao their work required 
considerable aupplementing by traverse. Pnrt of this has heen carried 
out thie eeaaon end the remainder will he completed early next seaeon. 
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115, Description of country.-The area surveyed consisted of 
foothills, and a portion of the south-west corner of the Shan 

plateau. The pli~ins were typical'of the dry belt of Burma-cultivated 
areae interspersed with scrub jungle-and presented no features of special 
interest. Large areas of the foothills were uninhabited and covered with 
nearly impenetrable jungle through which surveyors had laboriously t o  
cut tlleir way. Food supply, transport, and, late in the season, water 

were all difficult and costly to arrange. On the Shan plateau 
there was much open ground, some of which provided easy surveying, 
but much of it was very iirtricate and called for very careful work. 
The underlying rock here is a very porous limestone which seldom holds 
water. The result is that over large areas norinal drainage systems, 
consistin,rr of streams along the main valleys fed by tributaries from the 
surrounding hills, do not exist. What few streams there are disappear 
into the ground and appear again later in the most unexpected way, and 
large areas consist of a rriaze of "devil's cauldrons". These vary in size 
from pot holes a few yards in diameter to  regular internal drainage 
systelns some miles iu extent. To get the topography correct the 
surveyor cannot rely on fixing the ilrain features from a distance and 
"sketching" in the r~ ls t ,  Lut i~iust  go carefully over every piece of his 
ground. The rocky pe~rks which are a feature of this country had enabled 
triangulutors to fix nuu~erous excellent points; but in spite of the ease with 
which they could obtain fixings the progress of surveyors was necessarily 
slow. 

The soutllern portion of the Inle lake in yawnghwe State, falls in 
the area under survey. According to the old maps its southern e l ~ d  in 
1895 was a t  Nanpan. Since then n large area of the valley of the Balu 
Chnung has hecn flooded and perennial water now reaches to  the vicinity 
of Mwepaung about ten iniles further south. 

According to local report this flooding took place about twenty years 
ago and must have resulted in the loss of a great deal of valuable rice 
land. The newly flooded 1:~nd is covered with tall griLSs through which 
the old channel of the Balu Chaung provides a wide channel of clear 
water. 

116. Miscellaneous.-Health on the whole was good in spite of 
the evil reputation mrhich the foothills have for malaria. This is probably 
accounted for partly by the early finish of the previous rains which 
resulted in the country heing drier than usual, and partly by not com- 
mencin! work in the WOI.S~, areas till late in the fieason. 

This early closc of t11c r l i in~ ;~lso had it8 disadv:lntages, ns burning for 
taungyin clearings beg111 earlier than usual. By early February triangu- 
lators in the low conntry were having difficulties with the smoke haze, 
though this dicl not hecouie fiorio~i~ in the higher parts of the area till 
the beginning of AIarch. In the Inttor half of April, early and heavy rain 
remover1 the s~noke entirely hut illso hindered the completion of work in 
camps (1) and (2)  which did llot return to  recess till near the end of May. 

117. Recess duties.-Fair mapping was divided into three  section^ 
under Mewrs. F. \V. Slnith, (r.  P. El. I):xvcn]~ort : ~ u d  D. N. &ha. Owing 
to the late rcturll of thc pa,rly from the fieltl it would have been im- 
poesil~le to coinplete the nlapping of all areas surveyed without assistance 
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from the Drawing Section. Pending the decision of the future policy in 
Burma regarding compiled mapping, nluch of the normal work of this 
section wus fortunately in abeyance during recess; so part of its personnel 
was tlviiilable for primary mapping. 

T rave r~e  and triangulation computations were carried out under the 
direction of Mr. A. K. Sen Gupta 



1X.-MISCELLANEOUS SURVEY REPORTS. 

No. 15 Party (Triangulation and Levelling). 
Oficer in, charye.-Capt. C. 8.  K. Wilson, R.E. 

118. Other work done by this parby is described in paras. 36-37. 
68 miles of precise levelling in Sind was carried out for the Sind Irrigation 
Department and 4& rniles by high preci~ion system a t  Calcutta for the 
Engineers of the New Howrah Bridge. 

Training School, Dehra Dun. 

Mr. M. M .  Mudaliar, to 6-11-36. 
Oficer in charge,-{ Charge held by D. G. B . ,  from 7-11-36 to  20-12-36. 

(Mr. U.  T. Wyatt, v.D., from 21-12-36. 

119. Class I Probationers.-Lieuts. R. A. Gardiner, R E., and 
R. C. A. Edge, R.E., joined the Training School in November and Decem- 
ber 1936 respectively. After receiving a course of i l lstructio~~ in plane- 
tabling, on large scale and then on the 2-inch and &-inch scales with short 
periods allotted to  triangulation, traversing, levelling and astronomy &c., 
they were transferred to No. 1 Party in March 1937 for  work in the 
High Himalayas during the spring season. Lieut. Gurdip Singh, I.A. 

joined the school in April 1937. 
120. Class I1 I'robationers.-Three probationers were appointed 

in January 1937. One resigned his appointment in May 1 9 3 i .  
121. Upper S ~ b o r d i n ~ a t e  Service Probatio?~ers.-One Geodetic 

Computer was appointed in February 1937. 
122. The above  class'^, I.A., Class 11, and U. S. S. prob  '1 t '  loners 

also underwent a course of plnne-tabling on large scale and then on the 
4-inch and 2-inch scales with short periods allotted to  triangulation, 
traversing, levelling, astronomy &c. 

During recess they received instruction in computing, drawing, re- 
production and other branches of survey work. 



PART 4.-MAP PUBLICATION AND OFFICE WORK, 

From 1st April 1936 to 31st March 1937. 

X.-INTRODUCTION A N D  PERSONNEL. 

123. Index maps C to  G, a t  the  end of this Report, form 
the  most import i~nt  adjunct t o  Part 4, as they show the progress of 
publication to  ci;lte for all standard series of modern maps, excluding 
transfrontier worii. 

124. Letter press.-Apart from S e c t i o n s  X (Introduction) and 
XIV ( the  nn11ua1 report of the Jlathematical Instrument Office), Part 4 is 
divided into three n~ail l  Sections :- 

S e c t i q n  X I  shows all publications and map issues for the year. 
S e c t i o n  XI1 shows all the fair drawing, whether completed for 

publication o r  still in hand, carried out by the 
various drawing ofices and field parties. 

S e c t i o n  X I I I  describes the work of the printing and miscellaneous 
offices, excluding tha t  of the Computing and Tidal 
Party, whose work is of a geodetic character and is 
published in full in the annual Geodetic Report. 

Calcutta. Director, M ~ P  Publication. 

C o l o n e l  J. D. Campbell, D.S.O., to 8-6-38 and f r o m  4-11-36. 
L t . - C o l .  F. B. S c o t t ,  I.A., from 8-5-36 to 3-11-36. 

Chief' l ) t * r ~ f t ~ t ~ f l ~ i - M r .  F. H. Gmnt,  to  16-8-36 and from 9-11-36. 
9 ,  1 9  ,, P. C. Nitm, from 16-8-36 t o  8-11-36. 

Xo. I l ) r a t u i ~ ~ g  Otfice. P1ioto.-Litlio. Office. 
O.C. Mr. L. Williams, M.B.E., to lai-8-36. 
,, ,, F. H .  Grnnt, from 16-8-36 to 8-11-36. 
,, ,, Eb. hi. hiudalier, M . A . ,  trom9-11-36. 

II ,, P C. h L i t r a , ~ . ~ . .  H.D., 
to 15-8-36 and from 9-11-36. 

,, ,, J. C. St.  C. Pollett., H. D., 
from 16-8-,36 to 6-11-36. 

,, ,, J. C. St. C.  Pollett, to 15-8-36, 
and from 9- 11 -36. 

,, ,, A. F. Murphy. 
,, ,, D. N. Ranerjee, L.C. E. 
,, ,, B. N. Ssha, r . sc . ,  to 7-11-,%. 
. ,, R. N. Hestir, from 1-l-9%. 
U. 8. ,, Kodan~-lera Ganapathy JIandanna. 
,, ,, Pratnl Cheudm Sen Oupta, ~ . s c .  
,, ,, Ctirijs Sonker Bagchi. 
,, ,, Atul Chandra IIIaulick. 
,, ,, Sureeh Chandm Chatterjee, B.SC. 
,, ,, Nagendra Chandm Nang, from 3-12-36. 

B t r g m r ~ i r ~ g  Office. 
Mr. A. Ib. J .  Dalziel, Head Engraver, 

to 20-5-36 and From 21-3-37. 

O.C. Major (;. F. Heaney, R.E., to  24-10-36. 

,, Lt.-Col. \V. J. Norman, M . c . ,  R.E., 
from 25-10-36. 

Managers & Assistant Mu1tngei.6.  

JIr. S. Colquhoun, Manager, Litho., 
from 18-10-36. 

,, L. H. hfordue, Offg. Manager, Litho., 
to 17-10-36. 

P ) ) I  Asstt. Manager, Litho., 
from 18-10-36. 

,, F. E. Vandyke, Manager, Photo. 

,, K. L. Dev, Asett. Manager, Photo. 

,, G .  Thomas, Offg. Asstt. Manager, Litho., 
to  17-10-36. 

Slap Record avid T.sstte Otftce. 

O.C. Mr. 0. N. Puehong. 

,, F. E. gelfc, Head En raver, rrom 21-5-.76 to 20-3-37. 11 r. S. Woodhonse. Yuperint,enaent (on leave 
prepsra.tory to retirement). ,. P. E. Solfe, A a a l t .  Eeacl Envaver,  

to 2r).6.36 anll  from 21-3-37, ,, H.. C.  bIalcolm, F.R.M.R., F.R.MP~. got., 
Offg. Sllpdt,. ,, C T .  J. Shal~e ,  Ascrtt. Head Enqraver, 

from 21-6-36 to 20-3.37. ,, A. Lacamp, Aestt. Supdt. 
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Dehra ~ u n .  Director, Geodetic 
Branch. 

Colonel C. C). Lewis, O.B.E. ,  to 13-5-1836, 

Lieut.-Colonel C. M. Thompson, I.A., from 14-5-36. 

Xo, 2 D r a w i g ~ g  Office.  
O.C. Mr. D. K. Rennick, M.B.E. 
I I  ,, Moquimuddin Ansari, B.A., from 6-5-36 
,, ,, X. S .  Hariham Iyer, to 26-3-37. 
,, ,, Jugal Behnri Lal. 

U.S. ,, N. M. Bopaiah. 

Forest Hap Otflce. 
II Mr. I?. C. Pilcher, C.D. 
u.S. ,, B. B. Shome. 

Computing & Tidal Party / .  
O.C. Lt.-Col. E. A. Glennie, D . S . O . ,  R.E., 

to 29-4-36 

,, Major G. Bomford, R.E., from 30-4-36. 

P1roto.- Zinco. Sect~on. 

Mr. S. C. Amtoon. 
Letterpress Printi I I ~  Section. 

Mr. H. H. Williams. 

Simla. Director. Frontier circle. 

Colonel S. W. Sackville Hamilton, 
D.S.O., 

to 21-6-36 and from 1-11-36. 
Colonel C. (3. Lewis O.B.E., 

from 22-h-36 to 23-10-36. 
Lieut-Colonel E. A. Gtlennie, D . S . O . ,  

R.E., from 24-10-36 to 31-10-36. 

Shillong. Director, E- aptern - 
Circle. 

Lt.-Col. F. J. M, King, R.E. 

3-0. 5 I)rn,tuirrg Ofjice. 

0. C. Mr. J o b ]  hlcCraken, M.B. E. 

U.S. ,, M. hI. Shah. 
,, ,, A. K. Maitra, B.A. 

Bangalore. No. 6 (South India) 
Party. 

O.C. Major G. W. Gemmell, I.A. 

11 Mr. N. S .  Hariham Iyer, from 27-3-37. 
,, ,, E. N.  Natesan, B.A. 

,, ,, M. D. Kangia, B.A. 

,, ,, M . R . N a i r , ~ . a .  
,, ,, P. A. 'l'homas. 

U.S. ,, H. Narasinlha Murti Rao, B.A. 

, , ,, Mohabat La1 Kohli. 
, , , , hluhammad Abdul Azim, I .D.s .nr .  

,, ,, K. B. AIutbama. 
,, ,, B. B. Kuttappa, from 21-10-36. 
,, ,, Muhammad hfustafa. 
,, ,, A. Shamanna. 
,, ,, bf. A. Faruquie, B.A.  

Maymyo. No. 10 (Burma) Party. 

O.C. Lt.-Col. F. B. Scott, I.A., to  26-4-36. 

No. 6 Drawin,g Of ice .  ,, Mr. I?. W. Smith, from 27-436 to 10-6-36 
and 4-6-36 t o  2-9-36. 

O.C. Lt.-Col. C. M. Thompson, I .A.,  to  6-6-36. ,, Capt. J. B. P. A n p i n ,  R.E., from 11-5-36 ,, Lt.-Colonel E. A. Glennie, D.s.O., R.E., 
from 6-6-36. to 3-6-36 and 3-9-36 to  6-11-36. 

,, Major G. F.  Heaney, R.E., from 7-11-36. 
SURVEY SECTIOK. 

11 Mr. F .  W. Smith. 
II Mr. Duni Chand Puri, to  6-10-36. ,, ,, C. S .  McInnee. ,, ,, H. M. Critchell. 
,, ,, Chuni La1 Kapur, from 21-9-36. ,, ,, C. P. E. Davenport. 

,, ,, H. N. hfurthy, B.SC. . ,, D. N. Saha. 
U.S. ,, G h n l ~ ~ n ~  1Iasan. U. S .  ,, Khan hluliammad, to 14-3-37. 
,, ,, L ~ l h i r  Singh, to 1-6-86. , , ,, A. I;. Sen G u p b ,  from 4-6-36. 
,, ,, G. C.  Aggarwala, B.A., from 18-4-36. ,, ,, H. K.  Kar. 
,, ,, Om Pnrkash Annnd, to  6-10-36. ,, ,, A .  K. 'I'alapa.t,m, R.A. 

ARMY SRCTION. ,, U On RL, from 4-6-36 to  31-10-36. 
Captnin T. A. Whitmnrsh, H.  I ) . ,  t o  7-3-37. ,, Mr. U .  D. Jl;lmgnin, ~ . s c . ,  
S!C: J .  G .  Wilson, H. D., from S--3-37. from 4-6-36 to 31-1f.Z:'. 



XI.--PUBLICATIONS AND ISSUES. 

126. Publicat ions.-The publications of the Department for the 
year are shown in  the following three tables, of which Table I shows map 
publications at the various presses, Table I1 shows the progress made in 
publication of modern topograpiiiciil maps, and Table 111 shows the more 
important letterpress publications. 

GENERAL MAPS. 

Maps of India ... ... 

Table I (a)-Maps published at Calcutta, during the year 1936-37. 

GEOGRAPHICAL MAPS. 

Class of maps. 

Southern Asia Series ... 
Indie and Adjacent Countries 

Series ... ... 
Carte Internationale du Nonde 

TOPOGRAPHIOALi MAPS. 

Scale. 

Qunrter-inch, Modern 
, . (Prely.) 
, 1 (Provl.) 

Half-inch. Modern 
One-inch, Modern 

(Prely.) 
,, (Provl.) 

... Old style maps 

SPECIAL MAPS. 

New 
publica- 

tions. 

... Provincial maps ... 
... City Town Guide mapa 

... Index maps ... 
~Iiecellnneous nmps ... 

Departmental. 

Various / 1 ( 6 

Value, 
Rs. 

Revised 
editions, 
new edi- 
tions and 
reprints. 

1:l  million 
1: l  million 

Number of 
copies 

printed. 

I"= 4 miles 
Ditto 
Ditto 

1"=2 miles 
If'= 1 mile 

Ditto 
Ditto 

Various 

... ...... Total ( 1 153 ( 367 1 293.178 1 3.77.987 

Various 
Ditto 
Ditto 
Ditto 

Manrenvre ant1 Radius ]naps ... 
... *her maps ... 

P l ~ n s  ~ n d  dingrnms ... 
I l l o~ t rn t ion~  ... ... 
Sliscellrrneous ... ... 

2 
2 

... 
2 5 

...... ... Total i j 642 1 41 1 274.225 1 90.294 

Eztra-depnrt?nental. 

I I I 

... . Ormd Total I I 696 ( 408 / 667.403 1 4.88.281 

Various 14 
24 

Ditto ... 
... 

...... 3 ...... 

NOTES.-Calcutta.-In addition to  the work shown in Table I(a), 
140,578 copies of 319 maps were gridded during the year. 

14,761 
168.408 

7,054 
84,189 
19,888 
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Table I (6)-Maps published at  Dehra ~ ; n .  

... Total ... I 1 37 1 130 1 42 .378  1 17.782 

Cantonment maps ... 
Forest maps ... 
Miscellaneous ... 

Valne. 
R6. Clare of maps. 

Qrand Total ... I ... 1 .  1 5 7  1 1 6 8  1 79.866 1 31.655 

NOTES.-Dehra Diin.-In addition to the work shown in Table 

Various 

I I 

,I 

... Maps ... 

... Plans and diagrams 

Charts ... ... 
Forest maps ... 

I(b) above, 4:284 prints of 565 originals, coneisting of piane-table 
sections, triangulation charts and forest ma.pe, &c. were printed. 

Scale, 

Table I(c)-Maps published at  Quetta. 

Kew Reprints Kumber of 
pubiica- and new copies 

tions. editions. printed. I I 
11 

... 
26 

... ... ~ o t a l  I I 120 I 2 8  1 3 7 . 4 ~  

Eztra-departmental. 

Class of maps. 

Plane and diagrams ... 
Chart8 ... Forms ! "' 

38 

28 

64 

Various 

*, 

I 

10,378 

1,513 

30,487 

20 

66 

10 

24 

10 

5 

13 

... 

Various 16 86 266 

... 9 9 8 38 

16 2 7 4,799 

14,910 

16,687 

2,428 

8,462 

Value. 
Rs. Scale. 

Departmental. 1 

New 
publica- 

tions. 

Reprints 
and new 
editions. 

Number of 
copies 

printed. 

...  map^ ... 
Plans and diagrams ... 
Chart8 ) ... Forma)  "' 

Total ...I ... 1 311 3 4 1  
3.8171 4.306 

Orand TOW ... / ... 88 1 97 ) 8.939 1 6.679 

4,185 

126 

46 

Various 

I I 

I ,  

90 

1 

8 

26 

4 

2 

3,180 

324 

898 
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Table I (d)-Maps published at Murree and Risalpur 
Cantonment. 

S e w  I Reprints Xurnber of 
Claes of mapa  1 Scale. 1 publica 1 and new 1 copies 1 Value' 

tions. editions. printed. Rs. 

Mape ... ... Various ... ... 1,513 

Charts 1 including pano- 
9 

1,651 
Forme ramas ... ... 2,297 

Maps ... ... 
Charts } including pnno- Forms ramas 

Tot& ...I ... I ... I ... 1 3.8101 1.651 

Grand Total ... I ... I ... I ... 1 1 4 , 0 7 0  1 3 .950  

Table 11.-Abstract of Modern Topographical Maps. 

1,626 

673 

Depa~tmental. 

Various 

I I 

... Kumber of eheete in India I 0.218 1 1.030 1 460 

Quarter-inch 
maps. 

One-inch 
maps. 

Topographical maps publiehed in 1936-37 

Do. do. published in previous 
yeara 

Table 111.-Letterpress publications. 

Half -inch 
maps. 

1. General Report of the Survey of India. 1936. (426). 
2. Supplement to  the Survey of 11ldia Reports, 1986. (125). 
3. Sr~rvey of Inc i i~  Note@,-i~riued monthly. (3.250). 
4. List o f  Mnps Puhli~her1,--insued motlthly. (5,200). 
5. S~~ppleiner~tary List of b1.1:tps Pul,lished,-i~sued quarterly. (2,000). 
6. Government of  India Orders-Round Volume. (3;)O). 
7. Survey of India-Mini~terial a l ~ d  Lower Subordillate Establishment, 1986. 

(86). 
8. Survey of India-Secnrity Bond. (100). 

773 

9,487 

... 

... 

... Total published 1 3 ,120  1 1,111 1 3 0 5  

68 

8,651 

8. Corrigendn to Iltgultrtione-applicnble to Otecers of the Survey of India, 1914. 
(450). 

... 

... 

- -- - -- . . - . - - . -- - - -- -. - 
 not^.--Snmbera in brackets after each item denote the number of copies printed. 

46 

1,066 

4 

861 
.- 
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Table 111 (Concld. I .  

10. Correction slips to Handbooks of Topography, Border Specimen, Map Cata- 
logue, etc. (33,003). 

11. Calendars for 1937. (I  ,650). 
12. bIiscellaneous. (1,369). 

(b) I n  hand at Calcutta. 

1. Handbook of Topograpl~y, Cl~apter  X. 
2. Correction slips to Handbooks of Topograplry, 
3. Circular Orders, etc. 
4. Miscellaneous. 

Geodetic Report, 1935. (850). 
Tide Tables for the Ilidian Ocecln, 1937. (1,300). 
Tide Tables, Hooghly River, 1937. (275). 

Do. Bornbay, 1937. (875). 
Do. Rangoon, 1937. (800). 

Auxiliary Tables, Part I. (200). 
Handbook of Topography, Chapter I1 (Constitution and Duties of a Survey 

Pnrty). (330). 
Survey of the Salt Department Development Areas a t  Ehewra, Makrach and 

Kalabagh. (100). 
Triangulation Data 53J for Training School. (60). 
A d d e ~ ~ d a  to Levelling I'alnphlets 40, 46, 47, 53  and 64. (400). 
Addendum to Geodetic Report VII I .  (100). 
Annual Preservation and Maintenance Ret,urne. (205). 
Correction slips to H;~ndbooke and Palnphlets, &c. (1,820). 
Lists of Bench hlarks. (24). 
Miscellalieous. (191,059). 

(d) In hand at Dehw Dirn. 

1. Geodetic Report, 1936. 
2. Tide Tables f0.r the Indian  Ocean, 1938. 
3.  Levelling P a ~ n p l ~ l e t  43.  
4. Liet  of Bcnch Marlrs. 
5. Miscellaneous. 

Note.-Piurnbere in breckets after each item denote the number of copies priotad. 
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127. Map I~su~s . -From Table IV below i t  will be seen that 
the total sales by the elltire department during the year 1936-37 were 
456,141 copies, vi~lut: Rs. 3,91,232, as against 633,714 copies, value 
Its. 2,45,919, sold during the previous year. 

The Map Record and Issue Office'tr total sales of departmental maps 
were 192,564 copies, valued a t  Rs. 1,97,263, as against 159,180 copies, 
valued at Re. 1,69,029, sold during the previous yeilr. 

The total number of extra-departmental maps issued by the Map 
Record and Issue Office wae 218,290 copies, valued at Re. 50,477. 

The number of maps transFerred to the High Commissioner for 
India, the Curator, Government Book Depot, Rangoon, Burma, and the 
Circle Ofices for stock and issue were 40,044 copies, valued at Rs. 58,592. 

Table 1V.-Maps issued by Survey units. 

I S A L E S .  I 
D- Depart 

menral. 
GOVPRNYE~T Aamr AND ROYAL PUBLIC. I TOTAL. OPPICIALS. AIR FORCE. 

X = E d .  
departmental. 

Calcutta D 

X 

Dehm Dan D 

X 

S i m l ~  D 

x 
YlIlmoO md y:!y. 

Company) D 

X 

Qnetts ("E " 
Company) D 

X 

Bivlpur Can- 
tonmmt (No. 
18PartJ) D 

X 

Bm#nlom D 

x 
s w ~ g  D 

X 

Y a p y o  D 

x 

Number 
of 

copies. 

T O  . I m,m / a m  1 mw I i,s,mI u.m 1 51.022 1 4 ~ , 1 4 1 (  zgl.rn1 ~.nn  
Exclrtdes 40,044 copins of rnape, vnlnc. Re. W.32. innned by the \lap O ~ c r ,  Cnlcutto the 

Hi h Cnmmiasioner for  India, the C n n t o r ,  Government Book Depot, Burnla and the Surrey Circle' 
a n f  pa r r i a ,  for  ~tmt and -10. 

192,564. 

218,290 

10.100 

20,064 

366 

...... 

38 

...... 

2,058 

3,503 

...... 
9,810 

1 , ~  

..... 
w 
m 

2,578 

...... 

Value. 

RE. 

26.527 

192,931 

2,662 

11,144 

193 

...... 

10 

...... 

401 

2,473 

...... 

...... 

459 

...... 

358 

...... 

610 

..... 

Number 

co$es. 

1.97,263* 

50,177 

10,484 

16,621 

694 

...... 

64 

...... 

2,626 

9,951 

...... 
1,851 

s93se 

...... 
1,120 

i,oIa 

3,040 

...... 

esle 
Velue. 

Be. 

11,308 

3,655 

1,559 

19 

533 

...... 

205 

...... 

940 

...... 

10,SBO 

...... 
8% 

...... 
781 

...... 
W 

...... 

Number 
of 

copies. 

42,921 

3,- 

1,198 

782 

348 

...... 

19 

...... 

gg 

62 

...... 

...... 
I ; ~ S  

...... 
390 

1.012 

4.91 

...... 

29,565 

34,746 

5,018 

7,246 

235 

...... 

16 

...... 

792 

3.033 

...... 

...... 
736 

...... 
ma 

...... 
888 

...... 

RE. 

N ~ b e r  

copies. 

Number 
of 

copies. 

134,151 

20,962 

6,605 

7,392 

11 

...... 

13 

...... 

1,495 

844 

...... 
3,810 

094 

...... 
133 

...... 
1,757 

...... 

V'lue. 

Re. 

124,777 

12,315 

4,238 

8,593 

11 

...... 

19 

...... 

1.745 

R58 

...... 
1,051 

388 

...... 
BD 

...... 
1.691 

...... 

31,890 

4.304 

833 

1,598 

222 

...... 

13 

...... 

62 

86 

...... 

...... 
893 

....-. 
ne 
506 

311 

...... 
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PRO(3RESS O F  MAP SALES 

Extra Dapartmental. 

Departmental. 0 
The above diagram repreeente the aggregate salee of the whole 

Department. 

128. Map Record and Ieeue Office.-The volume of work in 
the Map Record and Issue Ofice hae greatly increased. Against 15,434 
letters received in 1934 and 16,535 in 1935, 16,910 were received in 
1936. 

Excluding the value of mape held by the Circle Offices, the Curator, 
Government Book Depot, Rangoon, Burma end the Branch Agency a t  
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Calcutta, the approximate value of the Map Record and Issue Office stock 
on 31st March 1937, wae Rs. 35,91,338. 

Phvsical verification of stock was carried out at  convenient intervals - - 

throug600ut, the year by the Officer-in-Charge, Map Record and Iasue 
office. 

From the percentages of sales of departmental maps as noted below, 
it will be seen that the Army and the Royal Air Force still continue to 
be the largest purchasers. 

ARMY AND ROYAL AIR FORCE ... 70 0/:, 
GOVERNXIENT OFFICIALS ... 13 % 
PUBLIC ... . . . ... 17 7L 
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Table V. Stock of Maps. This table gives the stock of maps as i t  stood on 31st March 1931. 

Clnss of maps. 

-- - - . - . - 

1/2M Southern Asia Series ... 
... 1/M India and Adjacent Countries 

1/&f Carte Internationale du Monde 

... Two-inch maps ... 
One-inch maps ... ... 
Hnlf-inch mnps ... ... 

... Quarter-inch maps .. 
General 111n.p~ of India ... 

Proviucial and District mnps of India 

Cantonrnent end Town maps (Special 
and Guide). 

Menczuvre and Radius maps ... 
Miscellaneoue  map^ ... ... 
-- 

TOTALS ... 

SHILLONG. C A L C U T T A .  

Number of 
copies 

in stock. 

... 
185 

5 0 

351 

26,255 

6,014 

2,647 

67 

635 

459 

... 
172 

- 

36,835 

DEHRA DON. SIMLA. JHELUM AND 

Present 
Face Value 

RE. 

... 
275 

100 

623 

39,382 

12,028 

4,011 

205 

1,045 

980 

... 
128 
- 

58,777 

Number of 
copies 

in stock. 

201 

1,560 

331 

4,904 

49,204 

12,445 

7,206 

401 

297 

20,135 

114 

5,936 

102,734 

Number of 
copies 

in stock. 

86 

532 

61 

... 
15,307 

3,015 

3,624 

96 

60 

464 

40 

515 

23,800 

Number of 
copies 

in stock. 

39 

149 

10 

... 
3,554 

989 

786 

10 

41 

910 

8 1 

10 

6,579 

QUETTA. 

M. R. I. 0. 

Present 
Face Value 

RE. 

40 2 

2,593 

662 

7,356 

73,686 

24,593 

10.810 

581 

806 

40,231 

246 

6,457 

1,68,423 

Present 
Face Value 

Rs. 

172 

848 

122 

... 
22,819 

6,017 

5,227 

232 

186 

2,534 

104 

1,035 
- 

39,316 

MURREE.  

Present 
Face Value 

Re. 

94 

224 

20 

... 
5,331 

1,978 

1,179 

4 7 

4 7 

1,386 

210 

2 0 

10,536 

Number of 
copies 

in stock. 

70 

389 

18 

... 
2,379 

1,003 

1,990 

44 

13 

62 

... 
105 

6,073 

BRANCH AGENCY. 

Number of 
copies 

in  stock. 

10,311 

32,736 

3,455 

8,048 

1,322,986 

420,516 

255,303 

16,657 

5,787 

51,215 

11,273 

72,,592 

2,210,879 

Present 
Fuce Valuc 

Rs. 

140 

583 

36 

... 
3,568 

2.006 

2,985 

6 6 

: 13 

266 

... 
210 

9,873 

Number of 
copies 

in stock. 

23 

206 

19 

... 
4,19 1 

1,028 

650 

6 9 

30 

5 2 

8 

12 

- 

6,288 

Present 
Face Value 

Rs. 

18,236 

52,511 

7,232 

23,199 

19,93,810 

8,37,529 

3,75.855 

25,587 

16,192 

1,23,770 

37,115 

81,302 

- 

35,91,338 

Present 
Face Value 

RE. 
- 

44 

338 

42 

... 
6,152 

2,017 

860 

121 

102 

117 

2 2 

128 

9,943 
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ves the stock of maps ,713 it stood on 31st March 1937. 

MURREE. 
JHELUM AND 

---- 

Number of Present 
copies Face Value 

in stock. Rs. 

I 'TTA.  

I:IIAXCH AGENCY. 
- - - - -- -- 

QUETTA. DEHRA DCN. 

Sunlbcr of Present Number of 
copies 

in stock. 

70 

389 

18 

... 
2,379 

1,003 

1,990 

44 

l3 

62 

... 
105 

8,073 

Value 

~u stock. 

Present 
Face Value 

Rs. 

140 

583 

9 6 

... 
3,568 

2,006 

2,986 

66 

, 13 

266 

... 
210 

9,873 

SHILLONG. MAYMYO. 

2 3 201 402 

Number of 
coplea 

in stock. 

SIMLA. 

Number of 
copies 

in stock. 

... 
363 

... 

... 
21,721 

3,966 

2,243 

6 

2 3 

115 

175 

... 

28,611 

Present 
Fnce Value 

Rs. 

... 
185 

5 0 

351 

26,255 

6,014 

2.647 

67 

635 

459 

... 
172 

Number of 
copies 

in stock. 

Present 
Face Value 

Rs. 

... 
644 

... 

... 
31,819 

7,810 

3,058 

60 

46 

575 

327 

... 

44,239 

BANGALORE. 

206 1 338 

... 
276 

100 

623 

39,382 

12,028 

4,011 

'305 

1,045 

980 

... 
128 

Present 
Face Value 

Rs. 

Number of 
copies 

in stock. 

24 

435 

49 

... 
4,639 

1,272 

527 

93 

117 

492 

79 

208 

7,936 

1,560 2,593 

19 

... 

4,191 

1,024 

630 

ti 9 

30 

5 2 

H 

I2 

94 

224 

20 

... 
5,331 

1,978 

1,179 

47 

47 

1,386 

210 

20 

10,536 36,835 ,513,777 
I 

86 

532 

61  

... 
15,307 

3,015 

3,624 

9 6 

60 

464 

40 

515 

23,800 

Present 
Face Value 

Rs. 

53 

715 

90 

... 
6,842 

2,689 

660 

249 

295 

958 

177 

576 

13,299 

RANGOON AGENCY. 

331 

4,904 

49,204 

12.4 15 

5,206 

42 

... 

6.132 

2,017 

A60 

131 

102 

117 

2 2 

128 
I 

39 

149 

10 

... 
22,819 3,554 

989 

7 86 

10 

4 1 

910 

81 

10 

3 9 3  16 6,579 

Number of 
copies 

in stock. 

... 
248 

198 

... 
16,720 

4,667 

2,126 

... 
171 

331 

... 

... 

24,461 

TOTAL. 

662 

7,356 

$3.686 

24.593 

10,810 

- .- 
I 

6.2HH 9-94:; 

Present 
Face Value 

Rs. 

... 
379 

297 

... 
25,080 

9,334 

3,189 

... 
447 

1,888 

... 

... 

40,064 

Number of 
copiea 

in stock. 

10,764 

86,808 

4,191 

18,903 

1,466,966 

454,916 

277,102 

17,442 

7,174 

74,236 

11,770 

79,550 

2,454,196 

Present 
Face Value 

Re. 

19,141 

59,010 

8,601 

81,178 

22,08,489 

9,06,081 

4,07,884 

27,148 

19,179 

1,71,140 

88,201 

89,866 

89,86,808 

397 

20,135 

114 

5,936 

806 

40,231 

246 

6.467 

- 

102,734 1 1.68.42.3 
I 





XI1.-WORK OF DRAWING OFFICES. 
129. No. 1 Drawing Oflice, Calcutta.-To replace the 32- 
Map of India and Adjacent Countries, a map on the 40-mile scale 

based on the revised compilation of the 32-mile map is under drawing. 
The new style Province Maps of Baluchistiin and Burma have been 

published, those of Hyderiibiid and Kashmir and Jainrnu are under publi- 
cation, and those of Bengal and Bihiir are in hand. 

18 of the 19 maps of the Crop Atlas of India for the Director 
General of Cominercial Intelligence and Statistics have been published 
and information is awaited for the completion of the 19th. 

A 'J'elegraph Map of India for the Director General of Posts and 
Telegraphs is lrnder public2tion, proofs having been forwarded to him 
for approval. 

A map showing the approximate boundaries of the new Province of 
Orissa and a map of India showing Salt Industries, on scale 1 inch to  80  
miles for the Central Board of Revenue, New Delhi, were published. 

The following maps are also in hand :- 
(1)  The revised edition of the 50-mile Road Map of India. 
(2) A re-issue of the 50-mile Wall Map of India and Adjacent 

Countries. 
(8) A Map of India showing Provinces, States and Districts, on 

scale 1 inch to  70 miles. 
(4) The annual re-issue of the Railway Map of India, on scale 

1 inch to 67 miles. 
(5) A re-issue of Bradshaw's Map of India, on scale 1 inch to 80  

miles. 
Engraving yjice:-In addition to ordinary Depnrtment~l work, 

Letters of Appointment were engraved and printed for His Excellency 
The Viceroy, and His Excellency The Comn~ander-in-Chief. 

Certificates of Honour were also engraved and printed for the Ine- 
pector General of Police, Bengal. 

The engraving was colnlvenced on a Panoramic View of the 
Himalnyan Ranges to be erected in the grounds of the Viceregal Lodge, 
Simla. This work is being engraved on cnpro nickel silver, a non- 
tarnishable metal, so as to withstand all weati~er conditions. 

130. No. 2 D r a w i n g  Offlce, D e h r a  Dun.-'l'he 8/5M wall 
map of "The F1ighl;~ilds of Tibet and Surrounding Regions" embodying 
the latest esplorntio~l surveys, is under pliblicntion in the Photo.-Zinco. 
Office, Dcbhr,~ 

Or the I r ~ n  1-inch sheets tra~luferrod to Geodetic Ernnch, 9 sheets 
hsvo heen 1)roright up to date nv , l i~~s t  oflicc copy corrections and 3 sheets 

? 
are in hnllrl Tor re-issue as required. 

Four 2-i1lc.h ~1)ccinl h1:intrnvre and Training maps were prepared 
from print origin:~ls : L I I ( ~  copies supplied to the Headquarters, Meerut 
District 

The F I I I ~ V ~ ~  ant1 mapping of 1 / M  3heet 52 (LEH) and of its compo- 
nent uheet8 I I : I  r ing lmen placed under the Director, Frontier Circle, 
all records concerning the sheets were listed and transferred to the 
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Frontier Circle with the exception of those relating to sheets 52 A, El 
F, G, J, K, M and N which are in hand in this office and will be transfer- 
red on completion. These eheets are being redrawn with the exception 
of 55 G and M which are being brought up to date and are not for 
re-issue at present. 

131. Forest Map Offlce, Dehra Dun.- his office, which is 
maintained by contribution from all Provincial Governments except 
Assam, Bihar, Orissa and Punjab, continues to meet all demands from 
these Governments for  forest maps. I ts  main work is the fair drawing 
of working plans and new editions for various forest officers and upkeep 
of their office copies. I n  addition a 1-inch working plan in 1 sheet 
was prepared for Kashmir and Jammu State. 

132. Map Record and Business Section, Dehra Dun.- 
This section continues to be responsible for the storage, despatch and 
sales of publications and forms, and the collection of bills for all supplies 
and extra-departmental work carried out by the Geodetic Branch. It 
stores all originals of departmentitl maps published in the Geodetic 
Branch and of cantonment and forest maps with their published prints, 
and carries a small stock of Survey of India maps for issue within the 
department and for sale to  the public. 

133. No. 6 Drawing Ofice, Simla. 
Survey Section.- 

(I) The following work was done in addition to  that reported in 
Tables V I  to VII1:- 

Indexes.-A large number of miscellaneous indexes 
were prepared. 

General.-(a) Frontier Circle records received from 
parties and other circles were arranged 
and indexed. 

(b) On urgent requisition, 21 one-inch sheets 
(6 old style and 15 new style) with the 
corners of the main rectangles marked 
thereon from the rectangulation data 
by No. 24 Party in seasons 1926-30 
were supplied to the Executive Engi- 
neer, I>evelopment and Research Divi- 
sion, Kariichi, Sind. 

(c) 187 tracings of index maps showing base 
line stone8 were prepared and supplied 
to the Director of Land Recorde, 
Lahore. 

(d) Fair originals of eheets 43 H/4, 7, 12 
were comected and the outline of sheet 
38 P/4 was redrawn, new material 
provided by correction survey being 
incorporated in these sheets. Green 
tree originals for these sheets were 
aleo prepared. 
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A m y  Section.- 
During the past year the Army Section was employed in the compi- 

lation, drawing and reproduction of maps, plans and diagrams for the 
Army and various other Departments of the Government of India. 

An important addition to the Army Section is the installation of a 
complete equipment for vandyke work. 

A second electrically driven hand press has been set up. 
The output of the Army Section remains the same as during last year. 



Scales :-x-inch means z inches to 1 mile. 

x-mile ,, 1 inch to z miles. 

1/M mearls 1 : 1 million or 1.014 inches to 16 milerr. 

l /2M ,, 1 : 2  ,, I I ,I  ,I  32 8 1  

WORK OF DRAWING OFFIOES. 

Table V1.-New maps. 
Figu~-es in italics denote work in hmd. 

Includes onc sheet suspended under S. G's. order. 
Sl~cct, suspcndcd under S. G's. order. 
Kashrnlr and Jammu. 
Bih5r. 
40 mile-Wall map of India in eight sections. 
Provisional Issue shcet 63/N in black and brown. 
Map of the "Highlands of Tibet and Surrounding 

Regions," scale 2/6M. 
2-inch spccial forcst maps for Tehri State. 

Table VI1.-Miscellaneous. 

- .. 

No. 1 Drawing Offlce- 
Illeluding E n g r a r i ~ ~ p  OfEec 

Geodetic Branch- 
... No. 2 1Iran.inp Offict- 

Forest Map Office ... Partics ... 
Eaetern Circle- 

So. 3 Ilratving Office ... Farties ... 
Frontier Circle - 

KO. 6 Drawing Office ... Parties ... 
... NO. 6 (S. I.) Party 

No. 10 (Burma) Party ... 
Total ... 

... Total to date 

... Total for India 

( i )  Includes one 32-inch map. 
( j )  K818bigh Halt Minc (3 sheets), Makrach Salt Mine 

(3 shccts), Iihewrn Salt Minc (4 shects), Dhullian Oil 
Field (2 shccts), Rakh Baikunt.h (1 sheet). 

I References. I 

( k )  Warangal Fort map, scalc 11'=400 feet and Bangalorc 
Guide map, scale 3"= 1 mile. 

'~O~'OGRAt'lII(!AL. GEOGRAPHICAL. 

No. 1 Drawing Offlce- 
1'. 0. P. prcxp:lre~tl for 1)late correct.io~~, and original 

... corrrrttbtl :ynirrxt E'. 0. F'. ... ... 22 
>I(+aicn (c,l)r~ql.r.mt&d n~apq~,rc[)arcd for ~lhotography) 42 
1 !irc.l~- :t11<1 l':i~.tp shcc.ts rxamint!d nr~d correctctd ... 160 
(;rid ~ l r iy i~~nls  scr~~tir~iz~:d and corrcct.et1 ... ... 31 
iiritl c t~t t i~lr :  lir~en on ori~innls drawn ant1 checked ... GB 
Hl~ntlc:tl originals nrnclrded ... ... ... 25 
M iscellanrcr~~n case;; ... ... ... 164 
Offirc ce~l~ic*s r3orr~!rtt*d Frclrn variou~ sources ... 4,566 
St~lc-k c ' l ~ l ~ i c . ~  of nrnp corrected ... ... 10,300 

No. 2 Drawing Offlce- 
31oaailc:. (~.l~r~r_r~r,mtcd rn~~yl l  map9 prelbnrcd for 

~lllotll~l~:l~llly) .., ... ... ... 12 
I':rrty * I I I , ~ . ~  ~ , .unn~i~~c~t l .  rcnrc.ctcd ar~tl s ~ ~ l ) n ~ i t t c d  f (~r  

... I I I ~  I ... ... ... 13 
(;riel ~ ~ l ~ t t i ~ l x  pnints O I I  rnc,sei(:s n ~ ~ d  original# drawn 

arid (.htv.li~,d ... ... ... ... 1 I 
&Iiuccllancou~ cases ... ... ... 14 

GENERAL AND SPECIAL. MISCELLANEOUS. 

Foreat Map Offlce- 

ACCESSORY. 

... ... ... Standart1 intlcxc~n complctcd ... ... ... Shcct.n rolor~rctl For inclcn ts ... ... Arc-nn c,strnct,cd. No. of 8Ilc(!taq ... ... ... Origirrnls corrcctcd ... ... No. of whc:ctn 1)xqscd For 1,111)lication ... ... ... Mi~cc,lla~~c~ous c.nsc,a 

1-inch. 

No. 5 Drawing Offlce- 
... ... N5gl111r Air 811rvc.y 16-inch alicets 

I)n. (lo. Line Plans ... ... ... ... Onc--irlrl~ shcv,ts rxnlni11c.d ... ... I[nlf-i~~c,h s h c ~ t ~  oxnrni~~cd ... ... ... ... P'o~cr-ii~rl~ ~ h c ~ * t n  cxxmincd 
On(,-inch green lrcc nr igi i~al~ tlrawn for rc-im~lrs ... 
Qnartrbr-incll grc>c~l ire(, or igi~~als  drawn for rc-insues ... ... I/M Iloa~l map of Enstcrn Btatee (in two parta) ... ... l/hf Map of Tripura Statc ... 

... 

1 
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Table VII1.-Re-issues. 

New editions-Slight alterations. Revised editions- Considerable changes. 

Figures i lz italics denote work in hand. 

(a) Includes one sheet suspended under 8. Q's. order. 
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XII1.-PRINTING AND MISCELLANEOUS. 

134. The Photo.-Litho. Office, Calcutta.-The amount of 
work passing through the ofice shows little variation. The new cost 
rates have beell brought into force but they do not differ very consi- 
derably from the old ones. 

Experinlent8 with a view to overcoming or  preventing distortion and 
speeding up or avoiding "duffing" are continuing. 

COST A N D  O U T - T U R N  O F  PHOTO.-LITHO. O F F I C E .  

I N D E P E N D E N T  OUT-TURK O F  THE PROCESS E N G R A V I N G  AND 
T Y P E  P E I N T I K G  SECTIONS. 

- 

Erpendi- 
ture. 

Rs. 

3.38.684 

OUT-TURN O F  ENGRAVING O F F I C E  C O P P E R  PLATE 
P R I N T I N G  SECTION. 

Value of 
out-turn 
at office 

rates. 

Rs. 

3.44,880 

X e ~ t i v c s  
prepared. 

- - 

4,704 

PROCESS E Y G R A V I S G  SECTIOK. --- 

I I 

Zinc 
plates 

prepared. 

5,939 

TYPE PRINrI7N(+ SECTIOK.  

-- 

JMPP.KSSIONS PUI.LED. 

Or 

pnueg 
pttbllshed. 

H A L F T O N E  W O P . ~ .  

MAPS PRINTED. 

Extra- 

1 
mpresalone (Imprrs- 

m o n n  of 
blocka). 12 l ~ n e  

blocks) . 

Copies / Irnyreaaion. 
pnnted. I pnlled. 

 block^ 

Total. 

7,949 

Inipressione 

PHOTO- 

Plate3 
prep"red. 

- 

L I N E  WORK. 

@ 
pullecl. 

Photograv~tres. 
~ - 

494 

Rlocks 
prepared 

- 

1,750 1 1.100.272 

- 

Chromo Paper. 

299 

~ ~ 

Depart- 
m e n t a I  

758 

':,";zq- 
pnllerl 

- 

2.201.415 

Tmnder. 
- . -- 

236 

Mi.qcell,zneo~~a. 
. . . . .. - .... - 

6.927 

depart- pnllcd. 
mental. I 

1.529 4,022,024 
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135. Photo.-Zinco.-Section, Dehra  in.-- he printing plant 
of this section consists of one Rotary and two flat-bed machines (only 
one of which is iu use at a time). The above as well as an oK9et press 
and three hand presses were in continuous operation during the year 
printinv cantonment and forest maps, diagrams, charts, Guide-maps 
of ~ d a ? p u r  and Durn Durn, Training and Maneuvre maps of neh ra  Diin, 
Roorkee, Meerut and Jhiinsi as shown in 'l'able I ( b ) .  

136. No. 18 (Air Survey) Party, Murree and 
~isa1pur.-  he Reproduction Section was employed on miscellaneous 
work throughout the year. 

An improved method of reproducing maps in two colours direct 
from the air survey compilatioll on Liodiltrace has been developed. 
Detail to be printed in the first colour (usually black) is inked up in 
black on the conlpilation while detail to be printed in the second colour 
(usuaily contours in brown) is inked up using ail opaque white ink. 
The compilation is photographed, firstly pinned up on a white back 
ground and secondly pinned up on a dull black back ground. From the 
first negative the black or  outline printing plate is produced by the helio 
process and from the second negati\.e the brown or contour printing 
plate is produced by the vandyke process. 

From a single original perfect regifitration of the two colours is 
ensured by this method. T v o  Air Charts for the School of Artillery, 
Kakul, were printed by this ~nethotl and no duffing or touching up of 
the necratives or the printing plates was required. 

vPhen two or  more compilations are t o  be combined, outline m d  
contour neqt ives  are mosaiced separately on two glass plates on which 
the grid is ruled up in blue He:~diugs, borclers, f o o t ~ ~ o t e s  &c. are coui- 
pleted on the outline mosaic. Very quick and effective reproduction of 
a training map from 3 originills for H. Q. Meerut District was carried 
out by this method. 

Several published sheets in the frontier areas which are otherwise 
accur:~te and not due for revision and of which the Army hold large 
stocks have become out of dat,e owing to new road construction. The 
expense of a new etlition, for this reason only, generally prevents 
replacement of stocks, yet the showing of these roads is very necessary. 
To meet this contingency experiments have been carried out in surprillting 
new roads on existing published sheets. This has proved successful 
and is being carried out for st,ocks of certain sheets held by Headquarters, 
Pesh~war  District. 

There has heen a large demand bv t l ~ e  Army for prints of certain 
panorama photographs, taken with the "Cirkut" camera during 
operations. As some of these panoramas :$re over 6 feet long and the 
available printing f ra~ne  consitleral~ly less, a method of printing on a 
continuous strip of bromide paper by successive exposures of half the 
negative at  n time wax rlcveloperl. The change in density a t  the exposure 
junction is hi~rclly perceptible. 

The following prosAes are in use in 18  Party:- 
Two 1). E. h:~ndpresses. 
One Imperial handpress. 
One Furnivnl Portable handpress-23 inches x 21 inches. 
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Reproduction of originals received :- 
In one colour ... ... ... 144 
In two colours ... ... ... 4 1 
In three ,, ... ... ... 3 
Infour ,, ... ... ... 1 

Vandyke and helio plates prepared ... ... 134 
Prints pulled ... ... ... 14,070 

1 3 7. "E " Survey Company, Quetta.-During the year under 
report the full Reproduction Section was employed mostly on extra- 
d e p r ~ r t ~ ~ l e ~ l t u l  work, the biggest job being the printing of the large scale 
ward maps For the Additional Political Agent, Quetti~, a t  a totill cost of 
RY. 2.500. The total value of the extra-departmental work carried out 
was Rs. 4,306/2 '- which approximates to the value of such work carried 
out last year. 

There are  now in the Company one offset Rotary Printing Machine, 
one I>uplicatin,v Press, four Hand Presses and four Portable Presses, but 
since the  earthquake only two Hand Presses and one Duplicating Press 
have been in use. 

Reproduction of originals received :- 
In one colour ... ... ... 9 7 
In two coloure ... ... ... 60 
In three ,, ... ... ... 4 
In four ,, ... ... ... 1 

Vandyke and helio plates prepared ... ... 168 
Prints pulled ... ... ... 10,065 







X1V.-MATHEMATICAL INSTRUMENT OFFICE. 

138. During the year under review the sale of instruments approx- 
imated to that of last yea.r but the total value of repair work received 
shows a slight decrease. 

The repairs and ~ilanufacturee during the year covered the usual 
wide range associated with the M. I. 0. The chief items are as follows:- 

Manuf actu~es. 
T-squares ... 230 C l i n o m e t e r s  modi f ied  140 

pattern. 
Levelling sti~ves . . . 158 Clinometers rigid pattern H 

Drawing boards ... 127 Surveyu~nbrellas ... 30 
Haversacks ... 233 Straight edges ... 1 7  
Plane-tables ... 65 Protractors .. . 379 
Stands for plane-tables ... 63 Scales of sorts ... 4,170 
Covers ... 120 Sight rules ... 198 
Folding mirror stereo- 70 Measuring chains of vari- 118 

scopes. ous lengtt~s. 
Head stereoscopes . .. 47 Steel band chains ... 43 
Raingauges . . . 94 Printing frames . .. 14 
Measure glasses . . . 384 Washing Tubs zinc lined 4 
Graduated glass jars . . . 120 Set squares celluloid . .. 262 
Prismatic compasses with 32 Do. ebonite ... 1,256 

stand. 
Leather cases for tapes .. 2,051 Pantographs .,. G 
Masons levels . .. 240 Braes Hydrometers . . . 8 

Levels . . . 
Theodolites ... 
Binoculars . . . 
Microscopes ... 
Levelling  stave^ . . . 
Watches . . . 
Clocks . . . 
Chronolneters . . .  
Compnsses prierr~atic . . . 
D r a w i n g - I n s t r u m e n t  

boxee. 

Repairs. 
312 Hydrometers 
114 Station Pointers 
225 Quintants 
135 Sextants 
100 Rules parallel 
103 Thermometers 
14 Barou. mercurial 

5  planimeter^ 

137 Hygrometers 

1011 Sphygn~omanometers 
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Measuring tapes ... 598 Opthalmoscopes ... 2 
Pantographs ... 10 Bubble tubes ... 71 
The Optical Repair S e c t i o ~ ~  re-worked and re-polished 227 lenses 

and 211 Prism. surfirces and repaired 162 microscope objectives. In 
addition, the following were manufactured :- 

Lenses ... ... 332 1)iaphragrns ... 580 
Prisms. ... ... 66 Reflecting mirrors ... 250 
Cover glasses ... 399 Stainless steel mirrors ... 58 
Colour glasses ... 151 
Repairs to sphygmomanometers, calorimeters, epidiascopes, polari- 

meters, lury~~goscopes, electrical opthulmometers, spectroscopes and 
planimeters were also completed. 

In  the Glass Gradui~ting Section 884 Rain measuring glasses, +-inch 
and l-inch, and 120 glass jars for excise purposes were graduated. 

The Glass Blowing Section mauu factured 180 thermometers, 39 
hygrometers, factory pattern, 8 hydrometers and 358 glass spirit bubbles, 
and repaired and adju~ted 396 therrnorneters of various types, 106 hydro- 
meters, 14 wooden stereoscopefi and 37 hygrometers. Several aero- 
compasses were repaired and certificates issued on completion. 

The following stores were manufactured and supplied to  Military 
Departments, during the year under review :- 

70 Drawing boards. 
112 T-squares mahogany 36" to specification. 
18 1 Scales mathematical. 

82  Set squaree transparent celluloid of sorts. 
221 , ,  ebonite of sorts. 
110 Celluloid sheets transparent 131" x 94" x a06". 

18 1 1  1 1  1 1  1 I" x S&"X -015". 
100 J:~panned tin boxes for drawing instruments. 

10 Bubbles spirit circular cases Mk.  11. 
5 Pencil lege for Compass drawiug shifting leg Mk. 11. 
.Cj Compasses how pencils spring Rlk. IV. 
5 11 11 Pens Mk. 111. 

189 Tangent eight scales for machine guns. 
324 Labels metal instructional. 
367 Plates , ,  9 1  

35 Radium filled Index glasses for Compass liquid Cavalry. 
40 Face glass~s.  

7 Poaitio~l Finders Mk. I1 socket bulb holder. 
3 Keys compasses Mk. 11. 

77 Theruiometera of various types 
The manufacture of the following special instruments was completed 

during the year under review :- 
1 .  Two Baee measuring Apparatus, Hunter's, in box for the 

D. E. C. 
2. One Crinoline tape to measure 336 ft. for the Superintending 

Engineer, lC1egna Bridge Construction. 
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3. Seventy folding mirror stereoscopes for the Civil and Military 
Departments, chiefly for the latter. 

4. One Ghat Tracer, improved pattern, fitted with steel balls and 
ball race for compliance with an indent. 

5 .  Several Standard Yards were made up and graduated during 
the year. 

6. One Polishing machine of new design for the Director, Geolo- 
gical Survey, Calcutta. 

7. One Pmorama plate for the Viceregal Lodge. 
8. Two Stands for Furniva,l hand press for "A" and " El7 Coys. 

On behalf of the Secretary and Curator, the Victoria Memorial Hall, 
Calcutta, several hifitorical Surveying instruments were reconditioned. 

Several new machines for Milling, Planing and Grinding and also 
Screw cutting lathes were purchased and set up during the year, as 
many of the existing ones are old and defective. 

Sir James Pitkeathley, Chief Controller of Stores, I .  S. D., visited 
the M. I. 0. on the 15th March 1937 and discussed with the S. G. and 
the Superintendent matters relating to purchase and manufacture of 
stores by this office. He inspected the Optical and Thermometer glass 
blowing departments. 

Issues frorn Serviceable Store amounted to  39,215 instruments. The 
Stores Section dealt with 28,747 requisitions from Workshop. 

The Clerical Section dealt with 19,652 letters and the Accounts 
Section with 5,093 invoices and bills and 1,321 bills for the purchase of 
instruments and ~l~aterials.  The number of contingent bills drawn 
during the year amounted to 255 against 190 in the previous year. 

The value of instruments issued to and repairs carried out, for the 
various Goverriment departments during the year is as below :- 

Rs. 
... Survey of India ... ... 60,907 

P. W. Departments ... ... 73,497 

... Army Department ... ... 46,100 
Railway Departments ... ... 26,958 

Medical 1 1  ... ... 13,132 
Forest Departments ... ... 16,829 
Education Departments ... ... 6,491 
Other Civil Depart~nents ... ... 38,034 

... Government Officers etc, on cash payment 44,597 

All rnannfa.ctnre and repsir works numbers outstanding prior t o  the 
year 2936-37 have been completed. 

Durinv the year under review 2,798 instruments have been deposit- r' 
ed by v a r ~ o ~ ~ u  Government Ilepartments as no longer required. These 
will he reconditioned for rr-iasue to indenting officers. Credit afforded 
by this ofice for the above instfruments returned on deposit amounted 
to RA. 22,388/.5/-. 
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Obsolescent and army surplus stores were disposed of on behalf of 
the Director of Contracts, Simla, and a sum of Rs. 2,5071513 was realised. 
Instruments to the value of Rs. 1,2571- were taken over by this office on 
valuation from the Director of Contracts, Simla. 

Surplus and obsolescent stores and scrap materials belonging to t h i ~  
office were sold and a sum of Re. 3,7731131- was realised. 

Fire Drill and inspection of Fire appliances were carried out month- 
ly as usual. 

139. The following comparative table shows the amount of work 
done :- 

Sale. 1 1934-15. 1 1935-36. I 1936-37. 

1. Total value of stores issued ... 
Out- turn i n  Works :- 

2 .  Total value of manufacture of new 
instruments and components- 

3. ,, value of repairs to orders- ... 
4. ,, value of instruments recondi- 

tioned for issue- ... 
5. ,, value of adjustment and clean- 

ing charges .. . . . . 
6. ,, value of work done in the Work- 

shop as  per itents 2 to 5 
above- . . . ... 

5 .  Book value of dock in- 

( a )  Serviceable store ... ... 
( b )  Repairable ,, ... ... 
(c) Material ,, ... ... 

8. Value of new instruments- 
(a) Purchased locally ... ... 
( b )  Imported through the Stores 

Department, London ... 
9. Value obtained by sale of obsolescent 

and condemned stores . . . 
10. Employees- 

fa) Total number of employees on 
register on 31st March- ... 

( b )  Cost of employees in Workshop 
including pension contribution 

Rs. 

2,01,410 

1,00,887 

1,39,119 

16,168 

6,042 

2,62,216 

3,30,666 
1,56,899 
1,48,387 

44,611 

9,660 

18,186 

828 

1,49,829 

Rs. 

2,51,756 

1,09,651 

98,826 

64,434 

7,284 

2,80,195 

8,02,100 
1,46,006 
1,36,625 

47,491 

4,586 

q474 

886 

1,88,428 

Rs. 

2.46.192 

1.31.765 

81.585 

57,762 

3,839 

2,74,961 

3,16,206 
1,50,148 
1.43,937 

59.668 

12,396 

3,773 

344 

1.42.661 
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